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Notice of the Producenr

This Software product (" AxioVision") was designed, realized, verificated,
validated and released in a certificated process environment. The quality
management system is certified following the rule of DIN EN ISO 9001.

The fields of application of the Software are common tasks and applications
in microscopy respectively imaging (so called “Off-The-Shelf Software”).
Though the user acknowledges that in any kind of use the end user of the
Software is responsible for the validation of the Software for the end user’s
dedicated intend of use considering all requirements of law and standards (e.
g. FDA/21 CFR part 11, IvDD, etc.). If necessary the end user has to establish,
to document, to implement and to maintain a special process to fulfill all the
requirements to be conform with the validate rules of law and standards.

CARL ZEISS DOES NOT WARRANT THAT THIS SOFTWARE IS USABLE FOR

SPECIAL PURPOSES OTHER THAN IN THE FIELDS OF APPLICATION DEFINED
ABOVE.

Safety

Refer to the safety notes and instructions in the manuals of all
A necessary devices (e.g. microscope peripherals, cameras,
computers, computer additionals, etc.) before installing and

using the software (see also "Safety Notes AxioVision,
AxioVision AC, B 48-0044 e (SAP 000000-1339-887")).
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Introduction

1 Introduction
1.1 The Concept

AxioVision is a modular image-processing and analysis system for modern
microscopy. The basic functionality for image acquisition and microscope
control, image processing and annotations, image analysis, documentation
and configuration can also be expanded by integrating additional modules
into the system for specific tasks (see section 1.2 "The Modules").

The basic version comprises the following functionalities:
Image Acquisition

A range of different camera types can be used with AxioVision, from simple
TV cameras through to high-resolution and high-sensitivity cameras. The
cameras of the Carl Zeiss AxioCam family guarantee optimum integration. As
the cameras are integrated seamlessly into the AxioVision software, you are
also able to generate complex images and image series with a simple mouse-
click.

Microscope Control

With AxioVision it is possible to control any motorized Carl Zeiss microscope
fully automatically and interactively (you can of course also use manual
standard microscopes). Software control offers the following advantages: the
microscope’s setting parameters can be saved as required, and are therefore
available for reuse during future tests, magnifications are determined auto-
matically, and complex procedures are significantly faster and can be easily
reproduced at any time.
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Incubation

AxioVision controls and monitors the Zeiss incubation components. Incubation
parameters like temperature and CO,- or O, concentrations can be stored as
hardware settings and be reused for new experiments. All incubation
parameters are accessible as measurement parameters for further evaluation
of acquired multidimensional time series.

Image Processing and Annotations

The acquired image is immediately displayed on the monitor. It can then be
optimized using a wide range of techniques:

= Contrast, brightness and color adjustment

= Noise suppression, smoothing and contour enhancement
= Sharpness enhancement/emphasizing of details

= Correction of illumination influences and white balance

AxioVision can also be used to add any annotations that you may require to
the images. All elements, from scale bars and colored markings through to
text and graphics, have been integrated into the program.

Image Analysis

You are able to perform simple interactive measurements in the basic
program. The measured values (e.g. lengths, areas and angles) are made
available in a data table, and can be processed further using spreadsheet
programs, such as Microsoft Excel. The interactive measurement can be
executed via a special dialog, or freely via a menu or a toolbar.

Documentation

Besides the image itself, the AxioVision image format ZVI also saves additional
data, such as the image number, date of acquisition, microscope settings,
exposure values, size and scale details, contrast procedures used etc.
Annotations and measured values are also saved with the image. Rather than
being permanently "burnt" into the image, annotations are present in the
form of a separate plane. This means that no image information is concealed,
and changes can be made at any time. Consequently, an image can be
reproduced years later under identical conditions.
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The Image File Browser supports the management of the content of large
databases. With this browser you can navigate quickly within your file folders,
and obtain a clear display of all the key data acquired with the image.

For the generation of reports or presentations, AxioVision offers you
predefined report layouts. These can be modified or completely regenerated
at any time on an individual basis.

Configuration

AxioVision offers you a great deal of freedom in terms of the arrangement of
your individual work environment. To speed up your work, it is possible to
execute any commands using freely definable key combinations. You can
configure your own toolbars and group functions together on your own
menus. Relevant control elements for camera and microscope control in the
form of individual dialogs are grouping together with just a few clicks of the
mouse. For recurring routine processes, workflows make simple operation
possible. As a result, operating errors can by and large be eliminated.

1.2 The Modules

The following modules are currently available as extensions to the basic
system:

Image Acquisition Modules

Autofocus

This module allows the optimum focus position to be calculated with
motorized microscopes. It can be used in reflected light, transmitted light,
bright field, dark field and fluorescence, and works with all cameras and
frame grabbers controlled directly by AxioVision.

Extended Focus

Needle-sharp images are essential for carrying out precise analyses.

Depending on the object and the setting, a microscope's depth of field is
often insufficient to generate a single image which is sharp over the entire
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plane. The AxioVision Extended Focus module solves the problem. A number
of images are acquired from different focus planes, and the sharp details of
each individual image are combined to produce an image that is sharp
throughout.

Mark&Find

This module is used to record and automatically relocate various positions on
slides, in culture plates and in multiwell plates using a motorized x/y stage.

Fast Acquisition

This module expands the functionality of the modules multichannel
fluorescence, z-stack and time lapse allowing image acquisition to be done in
high speed.

Fast MosaiX

Fast MosaiX expands AxioVision with the option of acquiring a large number
of high-resolution individual images in a very short time. The use of a flash for
exposure ensures that your samples are protected, and, thanks to the
optimum interaction between hardware and software, several hundred
images per minute can be acquired.

Multichannel Fluorescence

This module allows you to acquire multichannel fluorescence images with up
to 32 channels. It can be combined with the Z-Stack, Time Lapse, MosaiX and
Mark&Find modules.

MosaiX

MosaiX is developed to analyze large surfaces - MosaiX permits the area of a
specimen to be scanned in order to generate one single large image. This
electronically created image can thus serve as a map to navigate the specimen
and provides a basis for further analyses.
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Panorama

Panorama is ideal for specimens which do not fit into the image frame. High-
resolution panorama or overview images can be formed with pixel accuracy

from individual shots. Even overlapping images can be combined so precisely
that all the important details of your specimen are recorded in a single image.

Time Lapse

This module allows you to acquire time lapse images. It can be combined with
the Z-Stack, Multichannel Fluorescence, MosaiX and Mark&Find modules.

Z2-Stack

This module allows you to acquire z-stack images. It can be combined with
the Multichannel Fluorescence, Time Lapse, MosaiX and Mark&Find modules.

Digital High Speed Recorcder

With this module time lapse sequences can be acquired in high speed and
without compression artifacts. The raw data are streamed to a dedicated hard
disk. Either the complete sequence or selected parts of the sequence can be
converted into the ZVI image format using a Cutter function.

Dual Camera

This module enables Fast Acquisition to use two identical cameras
simultaneously. This effectively doubles the speed of acquisition. Also, if
configured with two different emission filters, acquisition of two colors can
happen at the same time avoiding motion artifacts which may occur when
acquiring images sequentially.

HDR Imaging (High Dynamic Rangel

The HDR module is available in AxioVision to allow you to test out its function.
This means that you can now try out this acquisition technique at your leisure
and examine the positive effect it has for your specific application. Following
image acquisition, a watermark is burnt into your HDR image.
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Once you have licensed this module, it is available to you without any
restrictions.

HDR Imaging enables you to produce images with a greater dynamic range
than the camera you are using would technically allow.

In certain acquisition situations the dynamics of an image scene, i.e. the range
of intensity differences present, can exceed the dynamic range offered by
even a good digital camera. An example here would be the acquisition of
polished steel sections in the field of materials science. Acquiring images of
structures in the reflective surface and in black inclusions at the same time is
no easy task. Another example could be taken from neurobiology, where you
may wish to simultaneously capture in an image not only the brightly
fluorescing GFP-labeled cell nucleus of a neuron, but also its axons and
dendrites, which emit much darker signals.

With the HDR technique, image sequences are generated during acquisition
using a constantly increasing exposure time. An initial image that is not
overexposed is taken as a starting point. The number of images and the
extent of the increase in the dynamics can be adjusted.

Image content that is concealed by noise in the first image is certain to be
shown with good contrast in an image acquired using a longer exposure time.
On the other hand, image content that is displayed clearly in the image with
the shortest exposure time will be overexposed in an image for which a longer
exposure time is used.

By means of the weighted superimposition of the component images it is
therefore possible to generate a resulting image that offers excellent contrast
both in dark image regions and in bright zones.

As pixels are saved with a maximum of 16 bits, 65,535 gray levels is the
greatest possible dynamic range that can be stored in an image.

With the help of the adjustable display characteristics curve in AxioVision,
even data with such a high dynamic range can be presented in a meaningful
way on a monitor.
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Image Processing Modules
ApoTome

An ApoTome system allows you, on the basis of the principle of fringe
projection, to generate optical sections through fluorescence samples. The
parts of the image that are out of focus are then removed, and an increase in

= image sharpness
= the signal to noise ratio (contrast)
= and resolution in the axial direction

can be achieved.
Imaging Plus

The Imaging Plus module offers you all the main digital image processing
techniques. This module comprises functions for image enhancement, gray
morphology, image arithmetic and color space transformation.

20 Deconvolution

Using this module you can improve the quality of 2-dimensional fluorescence
images in both the lateral and axial direction in accordance with a predefined
or self-generated Point Spread Function (PSF).

3D Deconvolution

This module enables you to improve the quality of z-stack fluorescence images
using deconvolution algorithms. Using the Point Spread Function (PSF) this 3D
Deconvolution calculates out of focus light from all z planes back to its origin.

Four methods are available:

= Nearest Neighbor for fast contrast enhancement results

= Regularized Inverse Filter for access to genuine 3D filtering

= Fast iterative algorithm for high speed restoration

= |terative Maximum Likelihood Algorithm — the high-end method for
maximum light efficiency and increased resolution
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Inside<dD

The Inside4D module allows you to display z-stack images in three dimensions
in a very simple way. Three-dimensional structures can also be viewed as
animations over time, and exported as digital video films into AVI format or in
MOV format (compatible to QuickTime). Five projection methods are available:
shadow, transparency, surface, maximum projection, and mixed. You also
have access to a wide range of image processing options (display of cutting
planes, anaglyph view, iterative 3D measurement). The zoom factor, for
instance, can be freely selected, which also means that you can zoom into
structures to view them from the inside.

Widefield Multichannel Unmixing

Widefield Multichannel Unmixing is a module for the removal of crosstalk
between fluorescent dyes in multichannel images. Crosstalk is a phenomenon
which occurs, whenever dyes are excited by excitation light of more than one
filter combination. Up to eight fluorescence channels using a traditional
epifluorescence microscope can be separated using unmixing matrices
determined either by automatic component extraction (ACE) or by measuring
crosstalk in appropriate reference samples.

Image Analysis Modules
Interactive Measurement

This module allows the interactive measurement of a variety of object
parameters, such as size, circumference, number etc. Circle measurements
can also be performed simply by clicking on several contour points. The
measured data are saved together with the image, and are therefore available
for additional evaluations.

AutoMeasure (Automatic Measurement)

With this module, measurement programs can be generated very quickly and
simply with the help of a wizard. All of the functions required for an image
analysis procedure are called up, one after the other. The parameters for the
functions can then be set for the measurement task in question, and saved at
the end as a measurement program. Once these measurement programs have
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been defined, you can measure any number of images by performing series
analyses.

AutoMeasure Plus [(Advanced Automatic
Measurement)

This module expands the functions of the AutoMeasure module to include a

wide range of additional functions for single segmentation and binary image
processing. Here the functions are not executed in a wizard, but are available
individually as menu functions. They can be freely combined, allowing you to
create your individual measurement routines.

Calotte Grinding Measurement TIC Measurement

During the process of coating materials, quality is controlled by measuring the
thickness of layers in accordance with the DIN V ENV 1071 standard. The
Calotte Grinding Measurement application module allows you to determine
the thickness of calotte section layers. To prepare the calotte section samples,
a grinding ball with a defined diameter generates a calotte-shaped hollow in
the coating of the sample. This results in circular or elliptical indentations, the
diameters of which are determined by drawing in measurement circles. The
layer thickness is calculated automatically from the diameters of the
measurement circles and the diameter of the grinding ball.

TIC Measurement

The TIC module (Total Interference Contrast — only in combination with the
TIC slider from Carl Zeiss) allows precise, contact-free and extremely simple
determination of the optical height and thickness of object structures over a
range from just a few nanometers through to several micrometers. The
advantage of the TIC method over conventional thin-layer thickness
measuring instruments (profilometers, atomic force scanning microscopes) lies
in the combination of short measurement and analysis times with a high
degree of accuracy. The use of circularly polarized light makes the orientation
of the structures on the sample irrelevant, eliminating the need for stage
rotation. It is even possible to analyze samples with large surface areas.
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Particle Analyzer

The Particle Analyzer module allows you to create and carry out particle
analysis projects. The aim is to classify particles based on a selectable
measurement parameter (in most cases: largest diameter). This classification
takes place on the basis of predefined norms or classes determined by the
user. Every measurement is managed within an archive as an independent
project. The results are analyzed graphically and statistically immediately after
the measurement and can be printed out in the form of a report. Work using
this module can be divided into two task areas:

= Generating project templates to determine the sequence of an analysis:
type of image acquisition (MosaiX, single images etc.), template for input
form and report, sequence of image processing and measurement etc.
(for administrators only).

= Carrying out the measurement (for all users).

NV

The NMI module allows you to determine the content of non-metallic
inclusions in steel. Several samples with an area of 200 mm2 can be analyzed
in a single measurement. Analysis can be performed in accordance with up to
5 standards at the same time.

ASTM E45-05 methods A and D

DIN 50 602:1998 methods K and M
JIS G0555:2003; methods A and B
ISO 4569:1998; methods A and B

EN 10247:2007; methods K, P and M
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Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

= Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators).

= Carrying out the measurement (for all users).

Grains

The module Grains determines Grain sizes according to current international
standards. There is a choice of three different modes: interactive, by means of
a direct comparison with overlaid comparative images (Compare); semi-
automatic intercept method, using various chord patterns (chord) and a fully
automatic analysis, based on a reconstruction of even complex grain
boundaries (Auto).

= Auto: automatic reconstruction of grain boundaries — DIN EN ISO 643,
ASTM E 112, ASTM 1382

= Chord: Intercept method — DIN EN ISO 643, ASTM E 112, ASTM 1382

= Compare: Comparison with comparative diagrams — SEP151061, ASTM —
Plate 1A, ASTM- Plate IB, ASTM- Plate I, ASTM- Plate Ill, ASTM- Plate IV,
BS4990

Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

= Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators).

= Carrying out the measurement (for all users).
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Multiphase

This module is used for the analysis of multiphase samples. It makes it possible
to detect any number of phases in gray-level or color images. The following
measurement parameters are available for measurement and classification:

» area, diameter, maximum feret
= perimeter, form factor, ellipse (major and minor)
= volume of sphere, volume of ellipsoid, gray value, color value

Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

= Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators)_

= Carrying out the measurement (for all users).

Comparative Diagrams

The Comparative Diagrams module allows the comparison of a micrograph
with comparative diagrams interactively.

The result is a table containing the comparative diagram numbers relating to
each image and a table containing statistical analyses. You can also have a
micrograph displayed with an overlaid comparative diagram.

Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

= Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators)_

= Carrying out the measurement (for all users).
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Graphite

The Graphite module automatically analyzes the size of graphite particles in
cast iron samples in accordance with EN ISO 945 and SAE J 1887. The
following analyses are available:

= Spherolite: Size-Analysis of spheroidal graphite according to EN ISO 945
= Lamellar: Size-Analysis of lamellar graphite according to EN ISO 945
= SinterCast: nodularity analysis according to SAE J 1887

Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

=  Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators).

= Carrying out the measurement (for all users).

QuantiFISH

The FISH technique (FISH = Fluorescence-In-Situ Hybridization) is used in the
fields of cytogenetics and tumor research to localize specific DNA or RNA
sequences in chromosomes. The QuantiFISH module offers you the
guantitative determination of FISH signals in DAPI-stained, interphase cell
nuclei of multichannel images or multichannel z-stack images. The results of
the FISH analysis are displayed both in the image and in data lists.

Ratio

To observe processes inside cells, use is often made of fluorescent dyes. This
technique makes it possible to measure the concentration of messengers, e.g.
Ca™, over a certain period of time. The Ratio module offers you a suitable
analysis method by means of the ratiometric processing of two fluorescence
channels in multichannel time lapse images. The calculated ratio image can be
displayed as a pseudo color image, making it possible to draw conclusions
about the concentration, for example. In addition, the module allows you to

AxioVision User's Guide, Release 4.8.2 1-13



Introduction

measure the intensity of the fluorescence of selected cells over time. The
results are displayed graphically and in data lists after the measurement has
been performed.

Tracking

It is often necessary to observe the movement of cells or other objects during
biological processes. In many cases the processes in question are transport or
growth processes that require quantitative analysis. With the Tracking module
you can track moving objects in time lapse sequences using either an
automatic or an interactive method. The calculated tracking parameters (e.g.
distance, speed, direction etc.) are displayed in data lists.

TMA

Tissue micro arrays consist of numerous small, circular tissue samples with a
defined diameter, which are fixed on a single slide. The TMA module makes it
possible to acquire a composite image of the tissue micro arrays. And you can
save the positions in a Mark&Find List.

Colocalization

The acquisition of fluorescence images in several channels makes it possible to
visualize the relationship between biological structures. The Colocalization
module provides you with a tool that enables you to determine colocalization
quantitatively. It is always the colocalization of two channels that is analyzed.
For images with more than two channels the user must make a selection.
Colocalization results from the pixel-by-pixel comparison of intensities per
channel.

Topography

With this module you can generate a height map (topographic image) from a
z-stack and carry out roughness measurements in accordance with EN ISO
4287. To allow you to display the various aspects of the topographic image, a
rotation and a tilt mode are available in addition to four different 3D views
(texture, projection, grid, surface).
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Online Measurement

This module allows you to perform measurements in an online image using
interactive measurement tools. You can therefore generate measurement
values very quickly without having to acquire the image. In addition,
predefined or generated grids can be inserted into the online image and
compared with the structures in the image (e.g. to inspect components).

3D Measurement

This module offers you a range of possibilities for the measurement of three-
dimensional objects. The image stacks are presented as a 3D volume model,
which allows the user to define the surfaces of interesting objects
interactively. A segmented data set is then generated from these settings.
Using the binary image processing function you can further process the
objects obtained, e.g. by means of interactive object separation. The
measurement of the 3D objects then takes place automatically for the entire
image stack or interactively by clicking on individual objects in the 3D view.
The function calculates morphometric parameters (e.g. barycentric
coordinates in x, y and z, volume or surface content) and densitometric
parameters (such as mean density of the object or standard deviation of mean
density of gray values) for all objects. In addition, field-specific parameters can
be calculated for the entire 3D image, e.g. number of 3D objects in the
image, total volume of all 3D objects or sum of the surfaces of all 3D objects.

Physiology

The Physiology module enables you to acquire time lapse images at a speed
that is only limited by the technical limitations of the devices you are using
(camera, light source) and the selected camera settings. To achieve such
speeds, the Physiology module automatically uses a "streaming" technique,
which involves the raw camera data being written directly to their own fast
streaming hard disk (or a suitable empty partition).

The results of the acquisition process are therefore a streaming document
(*.ziIAR) and the data measured during acquisition (online).
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At the same time, enough memory is reserved so that the measurement data
can also be managed. Physiology calculates the maximum possible number of
individual images that can be acquired from the number of measurement
regions drawn in and the memory available on the streaming hard disk. As
this value is dependent on numerous factors (binning, ROI, number of
measurement regions drawn in, demands made on available free memory by
other applications etc.), the entire hard-disk space that is theoretically
available cannot always be used.

In a second step, which is separate from the acquisition process, the
streaming document is converted into a regular ZVI image document. With
the aid of a sort of video editor (Cutter) interesting regions in the image as
well as interesting time sections can be selected and converted potentially
reducing the data volume dramatically. Converted ZVI files are required for all
further processing steps in AxioVision.

Thirdly, a range of evaluation methods allows direct measurements of gray
intensities or ratiometric measurements of various kinds (exitation- and
emission ratio imaging) as well as a range of FRET (Forster resonance energy
transfer) measurements. In addition a custom formula editor allows the
generation of user defined evaluation formulas.

SFM

This module allows you to analyze multichannel fluorescence images of
cytospin specimens. It also offers a predefined workflow for detecting and
measuring the cells that can be adapted flexibly to the sample in question.
The measurement results can be displayed in the form of an image gallery,
data table, histogram or scatterplot and provide additional information to
accompany the results of flow cytometry.

Coal Random Reflectance

This module is used to analyze coal samples by measuring reflection in
unpolarized light.

The functionality comprises a flexible calibration process for user standards
and multiple sample analysis with integrated autofocus function. During the
analysis you can monitor the progress of the measurement in the online
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reflectogram for the current field and the accumulated fields. The
measurement results are presented clearly in a report with a reflectogram and
V-type data.

From the sample data generated it is also possible to produce a theoretical
mixture by combining up to six individual profiles.

Comparative Diagrams

Using the Comparative Diagrams module it is possible to compare
micrographs with comparative diagrams interactively. Various views can be
used:

= Micrograph and one comparative diagram

= Micrograph and two comparative diagrams

= Micrograph and four comparative diagrams

=  Micrograph and eight comparative diagrams

The result you obtain takes the form of a table, along with the micrographs, if
required. Comparative diagrams are possible for up to five freely definable
dimensions.

Every measurement is managed within an archive as an independent project.
The results are analyzed graphically and statistically immediately after the
measurement and can be printed in the form of a report. Work using the
module can be divided into two task areas:

= Generating project templates to determine the workflow for an analysis:
type of image acquisition (single images from a camera or loaded from a
file etc.), template for input form and report, workflow for image
processing and measurement etc. (only for administrators).

= Carrying out the measurement (for all users).

ASSAYbuilder
The ASSAYbuilder module is a so-called "high content analysis" module and

efficiently generates high-quality and biologically relevant data from your
image material.
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ASSAYbuilder describes your fluorescence images in the form of numerous
key parameters and provides objective, quantitative data that can be used as a
basis for decisions relating to the planning of further experiments or to
support published results. The module is operated using guided workflows
and an intuitive graphical user interface. No programming knowledge is
required.

Five analyst modules support you with solutions that have been specially
tailored to different biological tasks: Physiology Analyst, Morphology Analyst,
Membrane Analyst, CellCycle Analyst, Motility Analyst. Examples of supported
applications include cell-based toxicity tests, transcription factor activation,
cell-cycle analyses, cell-movement analyses and morphology determination.

ELISPOT

The Elispot (Enzyme Linked Immuno Spot) analysis is a sensitive method for
detecting and quantifying individual T lymphocytes that generate cytokine
spots as a result of antigen contact in vitro. With the help of the ELISPOT
system it is possible to determine the number, size and intensities of the spots
automatically. Analysis is carried out immediately upon acquisition of the well
images in 96 well plates or, alternatively, using saved well images. The
ELISPOT system has been developed as a complete system solution for the
precise and automatic analysis of Elispot assays, in particular also for use in
routine laboratories.

Archive Modules
Asset-Archive

With the Asset-Archive module you can save images, measurement data lists
and reports etc. as "assets" in a hierarchically structured database. You have
the option of creating various project types in which you can then save your
assets. A contact management function allows you to allocate projects to
different clients etc. You are also able to classify and structure your assets
within your own customized categories. The option of a full-text search
enables you to find individual data sets quickly. In addition, asset- or project-
related filters allow you to carry out targeted searches for information in
individual data fields.
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Long-term archiving is also possible, and gives you the option of transferring
your projects and the corresponding assets onto CD, DVD or magnetic tape.

Configuration Modules
Commander

The Commander module allows you to record steps for image acquisition,
processing, and measurement in a single command — a script. Finally a script
can be executed on any number of images automatically.

VBA

Should any users find that even the wide-ranging functions offered by
AxioVision do not meet all of their requirements, they can increase the
available options still further and adapt the program to their needs. This
process is based on Visual Basic for Applications. VBA offers a complete,
integrated development environment with which programmers are familiar.
As VBA has been directly integrated into AxioVision, it offers the advantage of
fast interaction and the possibility of developing solutions without additional
programs.

1.3 AxioVision and Microsoft® Windows
AxioVision fully supports the usual Microsoft Windows standards:

Files are stored in accordance with Microsoft Windows rules in the folders
provided for the purpose ("My Documents", "Documents and Settings"), so it
is easy to locate the files you need.

In multi-user environments, there is no need to make separate settings for
AxioVision in order to keep the configurations and data of individual users
separate and to protect them from unauthorized access. User administration is
also based entirely on the settings in Microsoft Windows.
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1.4 User's Guide and Online Help

The AxioVision manual and online help should not be regarded as separate
entities. When used in combination, they offer you immediate access to
comprehensive information. The User's Guide contains a broad overview of all
program modules, with detailed step-by-step instructions covering all the
basic functions and describing the activities that arise most frequently.

At the beginning of each chapter you will find information describing the
background to the relevant section of the program or the relevant module in
more detail. This may be conceptional information or a description of
theoretical details. The introduction also contains a step-by-step description of
operation. Due to the extremely wide range of functions offered by
AxioVision, it is not possible to describe every conceivable operational
situation in detail. However, once you have worked through the steps
described in the manual, you should be able to apply these procedures to your
specific task.

The Online Help provides full details of the parameters and setting options of
a function. It is therefore the ideal complement to the manual. If you have a
question about a specific parameter, press the F1 key to obtain further
information on it. The online help does not, however, contain descriptions of
procedures of the type found in the manual.

We strongly recommend that you familiarize yourself with the program using
the examples described in the manual before you start working on concrete
projects with AxioVision. Once you are familiar with the general operating
procedures, you will find all the information you require in the online help.

1.5 Backup Copies

We strongly recommend that all users save the data they create, such as
images, measurement data, archives, reports, forms and documents, at
regular intervals on an external medium. Otherwise it cannot be excluded that
access to this data may be lost as a result of operational errors or hardware
defects. Carl Zeiss and Carl Zeiss Vision accept no liability for consequential
damage resulting from insufficient data protection.
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2 Overview and Operating
2.1 Overview

AxioVision’s main window is divided into two main areas: the Workarea and
Workflow on the left-hand side, and the document area on the right-hand
side. The elements of the Workarea and the Workflow are used to select
and operate image processing functions and functions for controlling the
camera and microscope.

In the document area, all document types (images, archives, reports, forms)
are displayed and edited. The main window also contains the Microsoft
Windows specific control elements, such as the main menu, toolbar and
status bar.
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AxioVision’s main window
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2.2 Workarea
The elements within the workarea (see figure below) can be used to

= select processing functions on the work tab.
= set parameters for processing functions on the property pages.

By dragging the title bar you can __y Wokarea x
separate the Workarea and the 5] Microscope A
1% Scalings
WOfkﬂOW, Or move one on tOp Of the ° Multidimensional Acquisition
other. & Deconvolution
+ widefield Mulkichannal Unmixing
. . P
Activated Microscope property page : = Minsf.,:ma

#+ Extended Focus Acquisition
+-{4 Image Processing
#A] Measurements w

COmmon | Transmitted | Reflected | Stage

LightPath

/ . 100 % Ohular
Setting of functional parameters.

Chjective
Microscope Manager
Enable light manager

Enable parfocal correction

Opkovar

mEmEEE

Microscope Ilumination Type

Tabs for switching between Workflow Unknown v
and Workarea. \

EI warkflow [ workarea
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Notes:

All of the workarea’s functions can also be found in AxioVision’s main
menu.

The workarea and workflows are displayed one on top of the other by
default. To switch between them, use the tabs at the bottom of the
workarea.

If you have hidden the workflows, when displayed again they are shown
next to the workarea. You can, however, move them back on top of the
workarea by dragging the title bar. This gives you more room to display

documents.

You can show and hide the workarea using two different methods: either
via the menu commands View = Windows = Workarea or via the

.

\Wiorkares

button on the Standard toolbar

If the Standard toolbar is hidden, select the menu commands View =
Windows = Standard.

2.3 Workflow

One very simple way to operate AxioVision is to use workflows for routine
tasks that need to be performed again and again. All you have to do is click
on the functions in the workflow one after the other. You will then achieve
the desired results quickly and smoothly.

If you also hide all the elements that are not required, such as the workarea
and toolbars, you can concentrate fully on the work you are actually
performing.
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wharkflowe 4
Activated Standard workflow. > Standard

=

Live Properties

The last function executed is indicated with (6l
an arrow. Shap

Show Properties

Scale bar

\%

Draw Annatations

To activate other workflows, click on them.

They then scroll upwards.
Mavigator
|
Save
Measurement
Graphite
. . Grainz
Tabs for switching between the Workarea Mliphase

and Workflow:

Online Measurement

i 5 workflow |[l_' VWiorkarea

Notes:

e All the functions available in AxioVision can be used in a workflow (see
also chapter 8 "Configuration").

e The workarea and workflows are displayed one on top of the other by
default. To switch between them, use the tabs at the bottom of the
workarea.

e If you have hidden the workflows, when displayed again they are shown
next to the workarea. You can, however, move them back on top of the
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workarea by dragging the title bar. This gives you more room to display
documents.

e You can show and hide the workarea using two different methods: either
via the menu commands View = Windows = Workflow or via the

B

button on the Standard toolbar: bizitedsts )

e |[f the Standard toolbar is hidden, select the menu commands View =
Windows = Standard

2.9 Own Toolbars and Dialogs

You have the option of generating your own toolbars and dialogs to create a
system that is tailored entirely to your own needs. If the range of setting
options in the dialogs for camera and microscope control is too detailed for
the work you are performing, you can therefore (with just a few clicks of the
mouse) generate your own dialog containing only those control elements that
you require for your work. This dialog can then be placed on a self-generated
toolbar, and all the other default elements can be hidden. You then have a
unique system that is optimized to meet your own individual requirements.

You can call up the My Dialog function -
here via My Toolbar. My Dislod [y | Standard

Display

!r 1

Acquisition
Measure
Microscope
Annotations

Measure Annotations

My Toolbar QJ

Bl workflow Chrl+B
MO workarea CrlHw

Skatus
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Notes:
e You can generate as many personal toolbars as you want.

e Your own dialogs can also be used on default toolbars.

The My Dialog dialog contains %]
options for Setting the exposure rﬁl Settings || Scanning Stage |

time and changing the objectives, ad
and for the focus bar.

— Exposur
s 1z
|

;
e |

|
Functions for controlling the 0% 100%
scanning stage can be found on a 0% |
second tab sheet: Scanning T Auiarte
Stage.
— Objective

25 | & || 10| 20 | 40| &2

8 8 S8 8 e

r— Focus bar

100 3 100

2.5 Shortcut Menus

Shortcut menus contain functions that are frequently required in connection
with documents (e.g. images) and certain elements of the AxioVision
interface. They are the easiest way to select these functions.

Shortcut menus are available for every element of the user interface. They can
be activated at any time by right-clicking on an element (see shortcut menu
for an image below):
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2.6 Properties Window

The Properties window is required whenever you want to look over or to
change the appearance, the behavior or certain additional information
relating to a document (e.g. an image) or a particular element of the
AxioVision interface. In this window, behind the tab sheets (Display,
Attributes, Colors, ...), you will find a list of the relevant information (e.g. at
an image) and/or will be given the option of entering or modifying certain
elements.

This may be information on the date of saving and the location where an
image file is to be saved, for example, but may also relate to the formatting
(Attributes) of text, lines and other objects you have drawn into the image
(Annotations). See Property window of an image below:
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As the property window plays a central role in the operation of AxioVision, it

can be opened in a number of different ways:

Via the Properties function in the shortcut menu (see previous section).
Via the Properties function in the View menu.
By pressing the key combination Alt+Enter.
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3 Image Acquisition
3.1 General

In order to process images using a computer, you must first acquire them in a
form which the PC can understand. This requires an electronic camera, which
acquires the image information from the microscope and converts it into
electrical signals. These signals are digitized and then processed and displayed
on the computer.

Compared to analog camera technology, modern digital camera technology
offers advantages in terms of the signal quality and camera resolution that
can be achieved. With this technology, the data are digitized directly in the
camera.

To transfer the data to the PC, you need to use frame grabbers, interface
boards or standardized digital interfaces. These are operated using special
software programs (known as drivers). With these device drivers integrated
into AxioVision it is now possible to acquire images via them.

When installing framegrabbers, interface boards and interfaces, use the
corresponding drivers supplied by Carl Zeiss and the associated manuals/the
manuals from the respective manufacturers.

The description below assumes that the frame grabber or interface board and
the corresponding driver have been successfully installed.

Detailed information on the cameras/framegrabbers supported by
AxioVision can be found in the current AxioVision online help, in the
AxioCam HR, MR and MRc5 installation and reference manuals, and in
the PDF files of the manuals, which can be found on the product DVD.
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3.2 First Steps

When taking your first steps with the system, if possible use a simple sample
so that it will be relatively easy for you to determine whether the resulting
image is good or bad.

Place the sample under the microscope, and set the microscope in such a way
that you can see a good image through the eyepiece. Switch the microscope’s
beam path to the TV adapter, e.g. 50% Topport and 50% Ocular.

x
Camman | Transmitted | Reflected | Stage |

LightPath

50

2%H | 50% Topport (TV] +

LM so ol

Notes:

e If you are not yet familiar with your camera's functions, make sure that
you have the respective manuals to hand so that you can look up any
relevant information.

e This text describes the main procedure for image acquisition. For
explanations of the functions and setting options of all the cameras
supported by AxioVision, please refer to the manual for the camera
concerned. The description for the Carl Zeiss AxioCam product family
serves as an example for all supported cameras.

3.3 Conditions

The text below describes how to achieve your first image in AxioVision with
just a few clicks of the mouse (here with the AxioCam HR). The Standard
workflow is the easiest way to control image acquisition. If the workflows are
not displayed, in the View menu select the Windows function, and there
select the Workflow command.
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Note:
e The workarea may in fact be open but covered by the workarea. If that is
the case, simply click on the Workflow tab at the bottom edge of the

workarea _EL‘ Workflaw [ warkarea |

The Standard workflow

Standard

Measurement

L Live Properties opens and closes the
% window for adjusting the display

: characteristic curve and for controlling the
camera (exposure time, white balance etc.).

Live starts and closes the live window.

Live Properties

Snap Snap acquires an image using the active
= camera.

Shaow Properties

Show Properties adapts the image display
}Tl using a characteristic curve and shows the
parameters of the image.

Secale bar
D Scale bar inserts a scale bar.
Drraw Annatations
ﬂ/ Draw Annotations inserts a caption and
e scale bar into the acquired image.
ﬂ/ Navigator opens the navigator window for
Start Measurement Zooming.
Lz‘ Save saves the image.

Save

As the icons are identical on all menus, the following description applies both
to operation via the toolbar and to the workflow.
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Step by step to the first image

» Select the camera you want to use (if only one camera is installed, this
step is not necessary).

> Set the light path to the camera. | @
Then click on the live image icon. [

The live window is opened to display Live
the camera image.
! Live -nm:u(lﬂmHR

» This function can also be called up via
the Acquisition = Live menu.

» Now focus the camera image and
select the frame you want to acquire.

» In the footer you can select a suitable
scaling for the objective you are using | :
from the List of available scalings. | - i

| € picel
I
4.4 Fps ”gsmuln ”7 :

»  Clicking on this icon overexposed (too 0
bnght) areas will be displayed in red SYEER,
in the live image.

» Clicking on the gamma icon in the a
bottom line of the live image 045
accomplishes the optimum color =
reproduction.

» In this drop-down list box you can w
select the speed of the live image ] G
(Slow, Middle, Fast). —
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» Click on the icon Live Properties to
open the live properties. E:l

Live Properties

Here you can see the settings for the display of the image like Brightness,
Contrast and Gamma. Settings made here are passed on the acquired image.

Note: Only the display is adapted, the camera data remain unchanged.

* AxioCamHR3 Live X
[’ Display | ad... | Fr... | Gen... | Mawig...
i Lo Gk 16383

BestFit

o
-
by

e

-

-y

TingMaz
L Linear

Save

C
C

-0,50 1,00 0,45 Restore
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Make changes for the camera settings on the following controls:

» The central element is the setting for = AxiaCamHR: Exposurs

the exposure time on a digital ms ., 500
camera. The Measure button can be 67ms | =y P
used to determine an optimum 5% S00%
exposure time. Check the quality of 100 % | ot ,iji =3

the exposure in the live image. _

» The arrow keys and sliders can be
used for fine adjustment of the
exposure time.

> Exposure time can be edited via the keyboard.

> Auto Snap performs an exposure measurement before the acquisition of
each image. Auto Live adjusts the exposure time continuously in the live

image.

> If you are using a color camera, you AxinCamHR3: White Balance
need to perform a white balance for | mteractive.. | [ semk |
the image. If you select the automatic :
balance (Automatic button), the iz Shemels
camera tries to determine an warmer Colder
optimum value itself. o —"—

» Using the Warmer/Colder slider you can shift the target value of the
white balance to warmer (— redder) or colder (— bluer) tones.

» The Show Channels check box allows you to switch to an alternative
setting option if you wish to influence the target value of the white
balance manually for each channel.
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> If you are using a color camera, you AvinCamHR.: White Balance
need to perform a white balance for | mteractive.. | [ zzok |
the image. If you select the automatic ,
.
balance (Automatic button), the
camera tries to determine an Cyan (7, | | 1.13 | e @ Red

optimum value itself.
Magenta @ 4!] 1.53 | e @@ Green

Vellow 7 ] | 0,35 | e @Bl

» Move the slider to increase or AxinCamHR3: Color Saburation
decrease the color intensity of the Saturation: g, 2.0
acquired images. L0 | el ,ﬁj_ -
> Enter further settings for the selected  [ilier S x|
camera on the Adjust, Frame and ’_,qdjust | Frame | Generd

General property pages.

» Click on the camera icon to acquire @
an individual image, or in the
Acquisition menu click on Snap. Sl
» Click on the Show Properties icon -
and activate the Display tab. Any =i
changes you make here are displayed Show Properties

in real time in the image window.
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> Move the sliders + AxioCamHR3 Live §|
Ciirtr:ﬁr:s: [y’ Display | ad... | Fr... | Gen... | Mavig...
Brightness
up or down to adjust the image.
Good color reproduction on a
monitor is achieved with a gamma
value of around 0.45. _ L
\u \ [Loal(Skio] 16383 ..
> To find the optimum setting for
contrast and brightness, click on o > -
Min/Max. 5 | %%,
|
> I;)n:r;?o all your changes, click on -
' 5
0,50 1,00 0,45
» You can use this icon to insert a scale —
bar into your image. The appropriate H
scaling must have been generated Scale bar
and selected in advance.
» This icon is used to open the window
for generating annotations. D
Diraw Annotations
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» Lettering and marking can be

inserted in the Draw Annotation(s)
window.

In the dialog window Draw
Annotation(s) the icons scalebar,
text, line, rectangle, outline, curve
und ellipse are available in the menu
line.

In the dialog window Draw
Annotation(s) a field for Settings
for selected items as well as for
Font are available. If Display tag
name is activated, you can use the

[:] icon in the drop-down list box
Tag. The dialog window Select tag
opens where parameters for lettering
can be selected.

In the dialog window Draw
Annotation(s) zoom symbols and
two buttons to toggle the color
channels are available at the bottom
of the image window.

Using the navigator you can magnify
or reduce the image and position the
displayed image area in the overview
window.

Settings for selected items:

L]
L]

Display tag name

[ Set as default ] [ Reset ]
FIpEpepe

=)

Mavigaktar
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» Click on this icon to save the image |
you have generated to the d
computer’s hard drive. Save

Notes:

e Once you have found a good camera setting, you can save it with the
Settings Editor in the Tool menu and load it again automatically in the
future. This allows you, for example, to acquire particular samples under
the same conditions every time.

e To allow correct scalings to be selected in the footer of the live image
during acquisition, you need to have generated these before you start
your work. If you are using a motorized or encoded microscope, the
scalings can be allocated automatically. For further information see Chapt.
9 "Configuration”.

3.4 Practical Notes on Operation in AxioVision
Below you will find a few practical notes on the speed of the live image, color
adjustment, working with exposure times, fluorescence images and
configurable toolbars.

Speed of the live image

There are three speed modes available for the AxioCam HR live image. If you

%,
use the pointer to click on the Slaw icon at the bottom edge of the live
image, a pop-up menu with the possible setting options appears. The current
setting is displayed at the bottom edge of the live image.

Each mode has its own particular compromises.

Live mode Description

Fast Greatly reduced resolution, fast frame rate
Medium Medium resolution, moderate frame rate
Slow High resolution, slow frame rate
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The image rate can be further increased by deactivating certain AxioVision
features:

= Deactivating the focus bar.
= Deactivating the live image scaling (1:1 representation of the image).
= Activating a frame for the live image (Size) on the camera property page

Frame.

= Setimage orientation to original on the General property page (no
rotation).

Notes:

e Note that the above mentioned notes are only valid for short exposure
times, as for very long exposure times the speed of the acquisition is
mainly dominated by the exposure time.

e For very long exposure times, the live image will appear grainy, as
automatic amplification is active. However, this will not influence the
quality of the final image.

Notes on Optimum Color Reproduction in AxioVision

Below you will find a detailed description of how best to set up AxioVision to
achieve optimum color reproduction with the AxioCam HR.

Note:
e For an optimum color reproduction the monitor first has to be adjusted.
To do so please use a well-suited image.

Adjusting the display characteristic curve in AxioVision:

In order to achieve optimum reproduction of color images of the AxioCam
HRc data on a monitor, the display characteristic curve must be used to set
gamma compensation. The advantage here is that only the display is
influenced and the actual data remain unchanged. Further details on this can
be found below. The settings can be done as follows:
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kb

> With the mouse click on the icon &.0.45 in the footer of the live image.
This adjusts the display characteristic curve automatically for an optimum
color reproduction of the monitor (gamma = 0.45).

Or in an already acquired image:

> In the Properties dialog window, set the gamma characteristic curve in
the histogram image on the Display property page.

Notes:
e This also influences the reproduction of the color saturation.

e For fluorescence images, background correction can also be carried out
simply by shifting the offset of the characteristic curve.

%4
e Clicking on this icon ILinear returns to a linear display of the data.
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3.5 HDR - High Dynamic Range
General

The HDR module is available in AxioVision to allow you to test out its function.
This means that you can now try out this acquisition technique at your leisure
and examine the positive effect it has for your specific application. Following
image acquisition, a watermark is burnt into your HDR image.

Once you have licensed this module, it is available to you without any
restrictions.

HDR imaging offers you the possibility of increasing the camera-specific
dynamic range. If you want to capture all the information from objects that
are extremely rich in contrast, it is usually necessary to acquire several images,
which need to be adapted to the relevant exposure situation. Either the very
bright or the dark structures can be correctly exposed. With the HDR module
it is possible to document all the information in a single image.

To achieve this effect, depending on the parameters set, several images are
automatically acquired with different exposure times and subsequently
merged into a single image with an increased contrast range.

To achieve the best possible result with your image, it is crucial to set the
exposure time precisely. No position on the specimen may appear
overexposed. This is the only way to guarantee that the information acquired
in the brightest structures is differentiated and contributes to the HDR image.
In this case a simple measurement to determine the correct exposure time
prior to acquisition is not suitable, as this involves performing average
metering that is subject to tolerances. Instead, the overexposure warning
should be activated and the display characteristics in the non-logarithmized
display should be adjusted in such a way that there genuinely is no
overexposure of any pixel.

The advantages of the technique depend to a great extent on the specimen
and on the microscopy technique being used. A sample in transmitted-light
bright field generally has only a relatively flat dynamic range. This means that
the effect you notice from the use of the HDR method will not be an increase
in contrast, but merely a reduction in image noise. Images of specimens
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acquired using other contrast techniques, such as dark field, reflected light or
fluorescence, exhibit a stronger increase in contrast, depending on the
structure in question, as they often have a higher dynamic range than that of
the cameras used.

In many cases, it is not possible at first sight to see a clear improvement in the
acquired HDR image compared to a normal image. This is due to the limited
display depth of monitors, which usually have a contrast range of 8 bits. As no
further tone mapping is performed in AxioVision to map the increased
dynamic range to a monitor, an adjustment can only be made with the help
of the gamma setting (non-linear bending of the display curve).

The additional information gained from expanding the dynamic range is most
noticeable when performing measurements. Thanks to the more
differentiated display, more brightness gradations are available to the user,
which means that as well as a distinction in bright structures there is also
nuancing in dark areas of the image. This allows segmentations to be
performed more precisely and measurement results to be refined.

Note:
e For detailed information on the individual functions and parameters,
please simply refer to the online help (F1 key).

HDR imaging

In the following sections you will see that acquiring an HDR image using an
AxioCam is extremely simple. By bearing a number of fundamental aspects in
mind, you will quickly achieve good results.

If you are using a camera from another manufacturer, it may be necessary to
change parameters in HDR Setup, even for simple HDR imaging. This will be
mentioned at the relevant points and the procedure will be explained in more
detail under the final point “Basic settings in HDR Setup”.
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HDR Mode

The quickest way to obtain an HDR image using an AxioCam is to use HDR
Mode.

This mode is independent of the other image acquisition modules and can be
activated individually for all acquisition functions.

-
Using the HDR button IHPR | on the Acquisition menu you can activate and
deactivate the HDR Mode very simply.

This button can make your work with the HDR module much easier as it also
informs you of the current status of the function. When the HDR Mode is
active, the HDR button is highlighted in blue. If, on the other hand, the
module has been deactivated, the button is no longer highlighted.

Tip:

e The button for the HDR Mode can be found on the Acquisition toolbar.
To allow you to maintain a constant overview of the HDR function and,
conseqguently, avoid any undesired extension of the acquisition time, you
can place the button on your own predefined toolbar using the My
AxioVision function (Tools menu = My AxioVision).

You will find this function under the following menu item: Acquisition =
HDR = HDR Mode.
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Fie Edit View Miroscope | Acouistion | Processng  Annotations  Measwre 3D Measure  Applications  Evaluste  Archive  Commander  Tooks  Window  Help

in 2 Il Select Camera 3 Easte Live Snap Scals bar = | El ] COR
 Wew Open  OpenImage ‘ HOR. ‘S. HOR Mode. . i et Mavigator | Workflow | Warkarea | Splitter  Gallery
[ axioCamtR = ppoTome Mode HDR Functions 4 P 9

Camera sele Correction Functions~ » e 5n utofocus  Exposure White balance  Shading Carrection

Cameras LS

Workarea
Bl Microscope
=@ Cameras

ApoTome »

Basic adjustmerts

& B AxioCamHR o Dual Camera Live
(=) Incubation oy
{ =® ApoTome o v
~123 Scalings @ Snap
(%) Deconvalution HOR.

24 Widefigld Multichannel Unm

Autofocus
3. Mukidmensional acquisitio s

= HOR. (@) Status
=54, HDR Functions adiust i
5, HDR Snap .
T, HOR Series Fame
), HDR Merge General

i) STE s T |
;' HDR Setup Digital High Speed Recorder

"L Average Snap i i it
[ Correction Functions Multidimensional Acquisition
- Fast Acquisition
3 ) Digital High Speed Recorde:

Fast Acquisition 4

Physiology Acquisition ’

Extended Focus Acquisition

Topo Image Acquisition. .

WMosaix Acquisition

- A

Fast MosaiX Acquisition

Panorama

If you activate HDR Mode, all subsequent images will be generated with an
increased dynamic range.

HDR Mode can be operated in two different settings. On the one hand, there
is Simple Mode, in which only the dynamic extension can be set. In this case
the other information required is completed automatically. Beneath the slider
you will find the information on the number of images used, the source for
merging the dark value and the extension factor. This is therefore a good way
to get to know HDR Mode without having to set a large number of
parameters. Expert Mode, on the other hand, contains all the setting options
required to individually adapt the HDR image.
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® HDR Mode X
Enable Expett Mode
Acquisition
Bits: ] [}
[T L] r ' 1
2 | ] e
< Count: 2 32
’HDRMU(‘]E ’ I 1 N |
= | N
Enable [CJExpert Made Exposure Time Factor: 7,00
Dyniamic Extension Merging
Bits: o ] e
— ] r ' ! Datk Source:| Imput Tag b
Dark Value: |
Exposure Count: 3
Exposure Time Fackor: 7.00 Dark Image: &
Dark Source; Input Tag
Simple Mode Expert Mode

The acquisition parameters should be selected carefully, especially in Expert
Mode, as these define the duration of the exposure and therefore the burden
placed on the sample. To give you an idea of the exposure time to be
expected, a factor for the extension of the overall acquisition time is shown
underneath the acquisition parameters.

As a rule of thumb for the correct setting of HDR Mode, the following should
apply: a dynamic extension of 2 bits should result in the exposure count
increasing by 2. This guarantees good information density in the HDR image.

The predefined settings with an extension by 2 bits using 3 images and the
source “Input Tag” for merging the dark value are a good starting point for
working with an AxioCam.

Note:

e If you are using a camera from another manufacturer, it cannot be
guaranteed that an “input tag" for merging the dark value will be
transferred to AxioVision and consequently that the result will be free of
errors. If the source "Input Tag" is not available for the calculation, the
dark value set is used instead (see also the section "Basic settings in HDR
Setup").
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Simplest way to generate an HDR image

Following this brief explanation of the different versions of HDR Mode, we will
now return to a description of the quick acquisition of an HDR image.

Activate HDR Mode in the simple display and set the slider to a dynamic
extension of 2 bits. If you are using HDR Mode for the first time, the following
data will be completed automatically and displayed in the information rows
underneath the slider: an exposure count of 3 images, an exposure time
extension by a factor of 7 and the dark source “Input Tag”. If you have
already used HDR Mode and have changed the input parameters, these values
will be displayed and applied.

Please therefore always pay attention to the settings to ensure that your HDR
image is acquired as you want it to be.

Now you need an object that is rich in contrast and must determine the
correct exposure time. To do this, activate the overexposure warning. This
makes it easy to determine the right acquisition time. Adjust the exposure
time in such a way that no overexposed pixels are displayed. The more
precisely you do this, the more gradations you will be able to differentiate
later in the bright structures of the HDR image.

Once the correct exposure time has been determined, you now only need to
&
click on ™ or the F2 key.

Everything else takes place automatically and the output image will already
show the HDR image with a dynamic range that has been increased by 2 bits.
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An individually adapted HDR image step by step

Another way to obtain an HDR image is to make use of the individual
functions.

These can be opened either via the Acquisition menu or in the work area
under HDR = HDR Functions.

The individual functions allow you to enter individual settings for an HDR
image and adapt it to the properties of the various cameras. Using the
individual functions is also an excellent way to familiarize yourself with the
operation of the program and the various merging and setting options.

A good HDR image can be improved even further by means of a calculation
using an adapted dark value. This means that an individual black-reference
image is subtracted for each exposure time. Only a few additional operations
are necessary to do this. Black references are normally created before the
actual acquisition of the image. In this case, due to the individually adapted
exposure times, it is easier and less time-consuming to acquire the black
reference after actual image acquisition. One condition for achieving a
flawless result with your image is to ensure that the beam path is absolutely
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free of stray light. You should therefore always make sure that the camera
sensor is not receiving any light at all.

For the HDR image you must first adjust the specimen and define the
appropriate exposure time. As with the use of HDR Mode, make sure that
there are no overexposed areas in the image (activate overexposure warning).
This is the only way to guarantee that you will gain the maximum information.

and set the Image Count and
Extra Bits parameters for the T, HDR. Series |
increase in the dynamic range. - :

Mew image On b

With these two details you have Diutput <Mew image>
defined all the important data for Image Count 3 aElm
acquisition itself. Estra Bits 2 3]

» Once everything has been set
to your satisfaction, click on [ ok [ cancel |

the[ Apply ]button.

HDR Series generates an image series consisting of images with different
exposure times. The various component images are displayed in a
multichannel image. This means that you can view all the exposure times
separately from each other, analyze them and save them for other uses.

Apply ]

To generate the black reference you only need to close the light path to the
camera and acquire a black-reference image using the same settings as before
for the HDR image.

Note:
e The display of the series initially shows you an overlay of all images

acquired. Click on the icon to view the individual images.

To obtain a finished HDR image, all that you now need to do is merge the
individual components. To do this, select the HDR Merge function.
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> To merge the black-reference
series previously acquired, set
the parameter Dark Image as
the dark source.

> Select the image by clicking on

],

> Lastly, activate the previously
acquired HDR image. To do
this, all you have to do is click
once on the image’s
Acquisition tab.

%, HDR Merge

LA HDR. Merge

Mew image

Input

Cutput

Dark Source

D ark Walue
Drark Image
Linearity Lirnit
Output Bias
Output Datatype

On W
IP-HDRE #pozel mage-01

<Mew image:

Diark. Image: E¥3
32

IP-HDRE #pozelmage-02 E]
100 <]
32

Ward W

H Cancel H Apply ]

No other changes to the parameters are required if you are using an AxioCam
camera. If you are operating an AxioCam ICc 1 or ICc 3 in 8-bit mode, the
output bias should be reduced to the value 3 (more detailed explanations can

be found in the following section or in the online help).

[ Apply ]starts the merging process. The HDR image is now finished.

Basic settings in HDR Setup

The settings in HDR Setup determine all the parameters that cannot be
changed individually in the various HDR functions. This function is therefore of

central importance.
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HDR Setup can either be opened via the Acquisition menu or in the work
area under HDR = HDR Functions = HDR Setup.

® HDR Setup
Lws HOR Setup
Enabled Mo v
Image Count 3 <> E]
Ewtra Bits 2 4=
Dark Source Input Tag w
Dark Value 32
Dark Image Q
Linerity Limit 100 4L
Output Biaz 32
[ a4 ] [ Zancel ] [ Apply ]

The default values in HDR Setup have been set in such a way that they can
be adopted without any further changes for an AxioCam.

It may be necessary to change the dark value for the merging of the HDR
image if you are using a camera from another manufacturer. To determine
the actual dark value, it is helpful to take the value of the darkest areas of a
simple image as a reference.

The second setting that you should change, if necessary, if you are using an
AxioCam ICc 1 or AxioCam ICc 3 in 8-bit mode or a camera from another
manufacturer is the Output Bias parameter. This determines the brightness
value of the darkest pixel in the output image and should be set to the value 3
in the case of the AxioCam ICc.
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4 Microscope Control
4.1 General

AxioVision has been specially designed to support motor-driven microscopes
from Carl Zeiss.

The introduction of the new microscope types from the Axio Imager, Axio
Observer and SteREO series means that the established Axioplan, Axiovert,
Axioskop and Stemi systems are being replaced. These systems will no longer
be developed or produced, but will naturally still be supported by AxioVision.

As the Axio Imager, Axio Observer and SteREO microscopes open up
completely new opportunities for computer-aided microscopy, new
requirements are also necessary with regard to the configuration of the
systems. Therefore, a distinction is made in AxioVision between the
established systems Axioplan, Axiovert, Axioskop and Stemi and the new Axio
Imager, Axio Observer and SteREO systems. Various configuration programs
are available for both generations of instruments. However, there is only a
difference as far as operation in AxioVision is concerned where functional
differences actually exist. Therefore, if you change your system, you will be
immediately familiar with the new microscope without having to readapt.

The microscope is either controlled via a property page containing all
configured components or via control elements for individual components.

The property page for controlling the microscopes can be activated up by
clicking the Microscope entry in the work area or by selecting from the
Microscope menu the function Microscope.

Alternatively you can select single controls from the five functions General,
Transmitted Light, Reflected Light, Stage/Focus and Extra.

A more detailed description of the controls can be found in the Online help.
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4.2 Configurating microscopes with Microscope
Configuration

At the time of AxioVision's release the following Carl Zeiss microscopes are
supported:

= Axioplan 2

» Axioplan 2 imaging

»= Axioplan 2 imaging e

= Axioplan 2 imaging e man
= Axiovert 200 man

= Axioskop 2 mot plus

= Axioskop 2 mot

Your microscope type and its individual facilities are selected in the separate

program Microscope Configuration. This configuration program can be
found on the Microsoft Windows Desktop.

A

Microzcope
Configuration

Here you can define your microscope’s type and components.
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4.3

The following microscopes are currently supported:

Configuration

Axiovert 100 M

Axiovert 200 M

Axiovert 200 M MAT

Axiovert 200 MAT

Axio Imager (A1, D1, M1, Z1)

Axio Observer (A1, D1, Z1)

Axio Observer MAT (ATm, D1m, Z1m)
SteREO Discovery (V8, V12, V20)
SteREO Discovery (V8, V12, V20) 0.EMS
SteREO Lumar.V12

SteREO Lumar.V12 0.EMS

Configurating microscopes with MTB2004

The microscope type and the individual equipment you are using on your
microscope are selected in the separate MTB2004 Configuration program.
his configuration program is located on the Microsoft Windows Desktop.

Configuration
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4.4 Activating microscope configurations

In order to activate a new microscope configuration, you must first exit
AxioVision. You can then start the relevant configuration program
(Microscope Configuration or MTB2004 Configuration) to activate the
appropriate configuration or to make the desired changes to the current
configuration.

A new feature of AxioVision release 4.3 is the opportunity to change the
configuration directly at the start. The following dialog is displayed when
AxioVision is started:

21 Microscope Control &l

what bype of microscopef-component do wou want to control 7

(%) Axio Imager, SteREQ

Configuration available !

1 Configure...

(") Axioplan, Axioskop, Axiovert, Ludl, Sutter, Uniblitz or none

Configuration available !

l Canfigure...

[ Do not show this selection dislog at startup. Ie)

Here you can choose the microscope type and then start the corresponding
configuration program via Configuration.

If this dialog is not displayed, you should check the settings in the Tools =
Options = General function:

Microscope Tvpe

@' AxioImager, AxioObserver, Axiovert200, SteRED, ...
() Axioplan, Axioskop, Axiovert and other microscopes
Showe selection dialog at startup.,
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Here, you can specify your type of microscope and activate the Microscope
Selection dialog by activating the Show selection dialog at startup check
box.

In addition, for the new Axio Imager, Axio Observer and SteREO microscopes
only, it is possible to change the configuration of the microscope when
AxioVision is running:

Acquisition  Proces

fi Configure microscope
E Microscope

The MTB2004 Configuration program can be started via the Microscope =
Configure microscope function. You can then make changes to the current
microscope configuration. These changes are adopted immediately.

The possibility of changing a configuration is limited, however:

= Changes to the current configuration are limited to the objectives and the
reflector. You will need to restart AxioVision to make any further changes.

= Only the current configuration can be changed. You will also need to
restart AxioVision in order to activate a different configuration or to
generate a completely new configuration.

4.5 The Settings Editor

Under the Tools menu you can open the Settings Editor dialog (keyboard
command Alt+S). In this dialog you can generate, save and retrieve settings
for your current hardware, i.e. for your microscope, camera or other external
components such as filter wheels or shutters. You can also apply these
settings to the hardware.

These settings are intended to make it easier for you to operate your
microscope. They are also used for microscope control when you are
generating complex experiments, e.g. with the Multichannel Fluorescence or
Z-Stack modules. The settings are saved as a document (*.zvhs).
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How Do | Generate a Hardware Setting?

The text below explains step by step how to generate and modify a hardware
setting document and how to apply it to the microscope. In this example, the
reflector nosepiece is to be switched to the Rhodamine position, and the
integrated fluorescence shutter is to be opened so that light falls on the
sample. The setting is to be saved as a document with the name
"Rhodamine.zvhs".

»

In the Tools menu, open the Tools | Window  Help
Settings Editor. It can also

be opened using the key E Settings Editor
combination Alt+S.

In the window that is now Errre X

open, click on New, enter a Setting
suitable name, such as Rihodamine
"Rhodamine”, in the dialog
window, and click on OK.
You can decide, whether you
only (User) or other persons
(Workgroup) can use the
settings file

alt+5

Location
* Uszer
" workgroup

Cancel |

Now add hardware settings to dvailable Components:
the empty document. To do so, T
select from the list Available b &
Components. == ApoTome
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> Clickon ¥ to open the Ayailable Components:
microscope branch, and then 5] [ ——
open the branch for the --E —
Reflected Light component 55 Transmitted Light
group. The tree should now 5= Reflected Light

look like this: &% Reflector(1)43 DAFI BP

: 4% Internal Shutter:Closed
- Stage/Focus
[#l--=== ApaT ome

> Select the Reflector component, and add it to the Rhodamine setting by

clicking on ¢kt vl Repeat this step for the Internal Shutter.
You can also add this component by using Drag&Drop.

You will now see these two components listed in the setting window:

Selected setting: |F|h|:n:|amir'|e.2vh$ [waz modified and not zaved.)
Device | Edit | Comnponetnt | Component settings

@Micmscnpe .| Reflector 1145 DAFI BP

i} Microzcope | Irtemal Shutter Clozed

Both components contain a certain setting. In our example, the component
Reflector is set to the filter set "[1]49 DAPI BP", and the Internal Shutter is
Closed. These parameters correspond to the current setting status on your
microscope. What you see may therefore differ from the examples shown
here.
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> Select the component x|

Reflector and click on the
[T button. This selection |(143 DAPI BP =]

dialog is opened:
(1] I Cancel |

» From the drop-down list box, x|

select the reflector position

for Rhodamine (in this case it =
is 15 Ex.546/12 at position [[11]]:112[[)):;.: SE [
3), and confirm with OK. [2)47 CFP

[310Ex470/40 BF
4146 FF

[B)31 Cu 3.5
_|[F1Analvzer Transm
BlE]

> Now select the component Internal Shutter x|

Internal Shutter, click on

the =] button, and then o

click in the dialog on Open.
Confirm your selection with
oK. y (] % I Cancel |

» Save your settings by clicking on | = e | This button then

| H Save |>-

becomes inactive (

» Test your new hardware setting by clicking on | @ Apply . The
reflector block should now swing to position 3, and the shutter for the
fluorescence lamp should open.
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The hardware setting "Rhodamine.zvhs" has now been saved and can be
assigned to a function key (for more information, please refer to chapter 8
"Configuration" - " Define key combinations for functions") or used in an
experiment as part of the acquisition of a multichannel image, for example.

4.6 Definite Focus

Overview

The Definite Focus functionality in AxioVision enables control of Definite
Focus, an LED-based focus stabilizer. Definite Focus can e.g. be used to
compensate changes in the distance between microscope objective and
specimen caused by temperature fluctuations.

Notes:

e Definite Focus control is also possible without using AxioVision, although
depending on the application, this may only be possible with limited
functionality.

e For further information on the working principle, operation and
compatibility with hardware components (e.g. objectives), please refer to
the Definite Focus operating manual.

In this section several examplary use cases are given for operation of definite
Focus by AxioVision. However, the quality of the actual results that can be
obtained, not only depends on the software settings but also on many other
parameters like e.g. type of sample, microscope objective, speed of focus-
drift, etc.

Example 1: Automatic focus-stabilization at one
position of a culture dish over time (Multidimensional
Acquisition)

In this example Definite Focus automatically stabilizes the focus-position (Z) at
a single xy-Position in a culture dish, without needing further settings or
interactions made by the user.
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The following schematic representation (not to scale) shows how Definite
Focus operates during such an experiment.

/—\ CCD field of view

I Stabilization

Interval between
acquisition timepoints

LI L T -T2
e | WL T N W Y
el e e ) el
| A i e B ¥
) period A A T\

i sl i :uol,

breazzon] ‘
S g

i e e rHo3 p-uEid
KNSIAZ

Definite Focus stabilization g Definite Focus stabilization Definite Focus stabilization
before image acquisition before image acquisition
Definite Focus inactivation Definite Focus inactivation
during image acquisition during image acquisition

» Make sure that Definite Focus control by AxioVision is running in default
mode. Default handling of Definite Focus is the preferred working mode.

The box [ bisable Defaul: Handling of Definite Focus in the menu Tools =

Options... = Acquisition must not be checked for this mode. Activation
and deactivation of Definite Focus during the experiment will now be
carried out automatically by AxioVision.

» Place your specimen on the microscope stage and focus it.

» Open the Definite Focus window in the menu microscope = XYZ =
Definite Focus:
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"= Definite Focus

Stabilization
[ on [ off |

Definite Focus Working Pozition

Curment; Goto;
pm
Statuz
+
T
Stabilization Offset- and Period
Offzat: Period:
pm |0 =6
#or'-Pogition for Stabilization
# Poszition; " Position;
pm ]
Focus
Fazition:

i Handwheel on

> Define the activity interval of Definite Focus by entering a Period value.
The faster the expected focus drift is, the smaller the value has to be.

> Activate Definite Focus by clicking the button.

Activity of Definite Focus is displayed in the Status area of the Definite Focus
window by a periodic indication of ,Waiting...” and “Setting focus...”, as

L&

well as by an animated icon t

> Now start the image acquisition experiment as you are used to it. This can
be e.g. a single- or multichannel timelapse experiment.
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Note:

e Definite Focus keeps the distance from the bottom of your sample (e.g.
the culture dish) constant. Please note that movement of individual cells in
the culture dish can nevertheless lead to a situation where these cells are
not in focus anymore. In this case use of the software- (image-) based
autofocus functionality of AxioVision is recommended. The AxioVision
software-autofocus can also be used additionally to Definite Focus.

Example 2: Automatic focus-stabilization at one
position of a culture dish over time (Fast Acquisitionl]

Definite Focus operation in Fast Acquisition experiments is different from that
in Multidimensional Acquisition experiments. Due to the nature of Fast
Acquisition experiment, Definite Focus has to be restricted to not interfere
with the highly efficient image acquisition process.

It is not recommended to use Definite Focus in Fast Acquisition Experiments
including z-stacks. For Acquisition of fast timeseries only, we suggest to
perform experiments aiming at the optimization of a suitable Definite Focus
period for the desired image acquisition interval.

Note:
e If you should observe a continuous focus jitter, please increase the
Definite Focus period to restrict the effect to a subset of (defined) images.

e In case you observe periodic changes in image brightness (especially when
multibandpass- or longpass-fluorescence filters are used), please install
the IR-blocking filter delivered with you Definite Focus device. Please also
see the Definite Focus hardware manual for this procedure.

Example 3: Automatic focus stabilization during
acquisition of a MosaiX image

In this example Definite Focus automatically stabilizes the focus-position (Z) at
tile images of a MosaiX.

The following schematic representation (not to scale) shows how Definite
Focus operates during such an experiment.
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/—\ CCD field of view

t Stabilization

4 ™
@ Definite Focus stabilization before image acquisition
Q Definite Focus inactivation during image acquisition
@ Definite Focus inactivation during movement to next tile image position
L
\ J

» Make sure that Definite Focus control by AxioVision is running in default
mode. Default handling of Definite Focus is the preferred working mode.

The box [] bisable Defaul: Handling of Definite Focus in the menu Tools =

Options... = Acquisition must not be checked for this mode. Activation
and deactivation of Definite Focus during the experiment will now be
carried out automatically by AxioVision.

> Place your specimen on the microscope stage and focus it.

» Open the Definite Focus window in the menu microscope = XYZ =
Definite Focus:

> Activate Definite Focus by clicking the button.
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> Check the box L¥)Replace Autofocus by Definite Focus 1 1o \Mosaix

property page. If the box is checked, Definite Focus will be activated
during the MosaiX acquisition the same the software autofocus would
get activated. This means you are free to choose between Off, At
Center, At 1. tile, Every nth tile. Please see the MosaiX help and
manual for a description of these options.

> Start the image acquisition.
Example 4: Automatic z-position adjustment at
multiple positions in experiments using multiwell

plates or similar sample carriers.

In this example Definite Focus automatically stabilizes the focus-position (Z) at
multiple xy-positions of a multiwell plate.

The following schematic representation (not to scale) shows how Definite
Focus operates during such an experiment.

/— CCD field of view

1 Stabilization

lt]-]

[ | 22 1]
k03N uek
| IKIAZ §

.

P1 P3
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> Make sure that Definite Focus control by AxioVision is running in default
mode. Default handling of Definite Focus is the preferred working mode.
The box [] bisable Defaul: Handling of Definite Focus in the menu Tools =
Options... = Acquisition must not be checked for this mode. Activation
and deactivation of Definite Focus during the experiment will now be
carried out automatically by AxioVision.

> Place your specimen on the microscope stage and focus it.

» Open the Definite Focus window in the menu microscope = XYZ =
Definite Focus:

> Activate Definite Focus by clicking the Lo Jputton.

| Use 'Definite Focus' at each positi

» Check the box =2 DI Focks steai PR 0N the XY property
page. If the box is checked, Definite Focus will be activated before image
acquisition at every single position of the active positionlist.

» Start the image acquisition.

Note:

When multiwell plates or holders are tilted too much or the bottom of the
plate is very uneven, the difference in the z-position of xy-positions that
are very far apart, can be greater than the lock-in range for Definite Focus
with the used objective.

Example 5: Automatic z-position adjustment and
stabilization over time at multiple positions in
experiments using multiwell plates or similar sample
carriers.

In this example Definite Focus automatically adjusts the focus-position (Z) at
multiple xy-positions of a multiwell plate and at the same time compensates a
z-drift over time.

AxioVision User's Guide, Release 4.8.2



Microscope Control

The following schematic representation (not to scale) shows how Definite
Focus operates during such an experiment.

£ CCD field of view

I Stabilization

Interval between
acquisition timepoints

T1=-- T2

x i % T 1 i

i i '

1 f=- s e — = - 1

Definite Focus
period £ .uah
0’ Definite Focus stabilkzation before image acquisiion g Definite Focus stabiizatian g Definite Focus stabilization before image acquisition
at position 1

0 Definite Focus inactivation during image acquisition e Definite Focus inaclivabon during image aoquisiton
g Definite Focus inactivation during movement to next position o Definste Focus inactivabon dunng mavement to next position

» Proceed as described in example 4.

» Open the Definite Focus window in the menu microscope = XYZ =
Definite Focus:
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"= Definite Focus

Stabilization
[ on [ off |

Definite Focus Working Pozition
Curment; Goto;
pm

Statuz

Stabilization Offset- and Period
Offzat: Period:
pm |0

#or'-Pogition for Stabilization
# Poszition; " Position;
pm

Focus
Fazition:

]

i Handwheel on

> Define the activity interval of Definite Focus by entering a value into the
Period field. The faster the expected focus drift is, the smaller the value
has to be. You should also take into account the time interval that you
use for the image acquisition. When a time interval of 120 seconds is
used for image acquisition, it could e.g. make sense to use a Definite

Focus period of perhaps 5 or 10 seconds.

> Start the image acquisition.

Note:

e When multiwell plates or holders are tilted too much or the bottom of the
plate is very uneven, the difference in the z-position of xy-positions that
are very far apart, can be greater than the lock-in range for Definite Focus

with the used objective.
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Example 6: User-defined Definite Focus operation

In this example, Definite Focus is controlled by user-defined hardware-
settings. This mode is only recommended if the results obtained by the
automatic Definite Focus control are not satisfying. It is also recommended
that only users, experienced in generating hardware-settings are using this
mode.

> Deactivate the default handling of Definite Focus by AxioVision by

checking the box Disable Default Handling of Definite Focus in the menu

Tools = Options... = Acquisition. Activation and deactivation of
Definite Focus during an Experiment is not done automatically anymore
by AxioVision, but has to be defined by the user in an experiment with
hardware-settings.

> You will find the Definite Focus Control-Components for the creation of
hardware-settings in the menu Tools = Settings-Editor in the category
Microscope = XYZ.

Available Components: Shiow all

Microscope
E= Extra Components
E Common
E Reflected Light
E= Transmitted Light
=Rars
[ w¥ stage::0.00umfY:0.00um
§& Definite Focus: Stabilizing: OFf
¥& Definite Focus:Single stabilization cycle: Off
¥& Definite Focus:Period:0,00s
(=] Incubation
+| == ApaTome

1) B -

» Create a hardware-setting , Definite Focus active” that activates Definite
Focus for focus stabilization with an interval (period) of 5 seconds.
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Selecked Setking: @ User: Definite Focus active.zvhs
Device E.. Companent Component settings
fELMicrnscope [... | Definite Focus Stabilizing: On
#E Micrascope [... | Definite Focus Period:5.00s

» Create a hardware-setting ,, Definite Focus inactive” that deactivates
Definite Focus.

Selecked Setting: @' User : Definite Focus inactive.zvhs*
Device E.. Component Component settings
#& Microscope .| Definite Focus Stabilizirg: OFF

> Use these hardware-settings to enable focus stabilization and correction
by Definite Focus in between the timepoints of a timelapse experiment,
while disabling Definite Focus immediately before image acquisition. For
this use the submenu Settings before/after Timepoint in the Tab T of the

Multidimensional Acquisition.
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<. Exper. g a7 |:I>< EJMD...
Time Lapse
Interval Settings

() Maximal Speed

@ nterval (20000 % |Minute W

Duration Setkings

() # Cycles | Calculate
(¥ Duration 83.000 % |Hoor v

Settings beforefafter Timepaoink

befare time paint...
User: Definite Focus inactive hd

after time paint...
User: Definite Focus active hd

> You may now start you experiment. Definite Focus will correct the focus
position between all timepoints every 5 seconds. During image acquisition
it will be inactive to minimize the possibility of any putative negative
influence of Definite Focus on image quality.
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a4.7 TIRF

Performing automatic calibration

Function

In quantitative TIRF microscopy it is important to know the exact angle at
which the sample is being illuminated so that additional parameters of the
evanescent field and the sample (penetration depth, refractive index, critical
angle of total reflection etc.) can be determined from this. The angle is
generally set using a motorized deflection unit and is influenced by the opto-
mechanical tolerances of the microscope components being used (e.qg. filter
set, objective).

It is therefore necessary to calibrate the deflection system. For this purpose,
use is made of the effect that causes the depth to which the illumination light
penetrates into the sample to decrease exponentially when the critical angle
of total reflection is reached and exceeded. This penetration depth then
amounts to just a few tens or hundreds of nanometers. The consequence of
this is that the background fluorescence from parts of the sample that are
further away from the cover slip drops rapidly.

It is possible to measure the intensity via the surface brightness of the
objective pupil. To do this, the deflection unit is moved automatically in such a
way that the laser focus passes directly across the entire objective pupil once.
(The position of the laser focus in the objective pupil determines the angle at
which the sample is illuminated.)
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Laser focus in objective pupil

The QObjaclive lens pupil (OLP)

Qm&imdby Ouier exga of the DLP
ihe index step du!lru_dl:v“I:NA.ofﬂn
befween sample and cover slip /- objective and the focal
Part of the OLP whens
gxdﬂ_notemaed
critical angle

The angle setting 3 of the deflection unit and the integrated intensity of the
pupil image at this angle are always measured.

The resulting integrated intensity curve (see below) depending on the angle
setting of the deflection unit is subsequently analyzed.

Two jumps in intensity can be identified in the graph. These occur at the
moment the sample illumination reaches the critical angle of total reflection,
when the intensity of the background fluorescence increases/decreases. The
sample-illumination angles are equal in size and differ only in the sign that
precedes them.
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The graph shows the integrated intensity depending on the angle B of the
deflection unit:

—— __ Critical angle of totjj_///

reflection +-0l,
B, B,

Light intensities in the objective pupil or a plane conjugated to it:

Ol [

The angle setting 3, of the deflection unit at a sample-illumination angle o of
0 degrees is therefore calculated as follows:
By(a=0°) = B,-B,

3; and 3, are the angle settings of the deflection unit at which the critical
angle of total reflection is realized in the sample.

The signs preceding the angles must be observed.

The deflection unit has therefore been calibrated and there is a direct
relationship between the angle setting of the deflection unit and the angle of
sample illumination. In other words, you know what deflection angle results in
a sample-illumination angle a. of 0°.
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It is now possible to set defined sample-illumination angles, as sample-
illumination angle o and deflection angle B are in a fixed relationship to each
other as a result of the optical and mechanical structure.

o = f(B- Ry), R =f(o) + Ro

From the critical angle a, or a, you can now calculate the refractive index of
the sample.

Ny = Ny x sin ( f(3g-3) )
n, = refractive index of cover slip
n, = refractive index of sample

The angle must be calibrated for each combination of objective and
fluorescence filter set, as each filter set causes slightly different deviations in
the beam path due to manufacturing tolerances.

To automatically correct the TIRF slider’s offset from the zero position, follow
the procedure below:

> Insert your sample into the microscope’s sample holder. Only aqueous
samples are suitable for calibration purposes. Fixed specimens are not
suitable!

» Focus on the lowest layer of your sample. No air bubbles or impurities
must be present in the oil.

» Set the laser intensity to the lowest possible level.

> Move the Bertrand slider installed in front of the camera into the beam
path.

> Restrict the camera frame to roughly the diameter of the imaged
objective pupil.

»  Switch the display characteristics of the live image to Linear.
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>

>

Select the laser intensity and camera exposure time in such a way that the
image is neither overexposed nor underexposed at the middle setting for
the illumination angle.

Select the combination of filter, objective and laser line that you wish to
calibrate.

Start the calibration run by clicking on the Automatic Calibrate button.

Calibration now begins.

When calibration is complete, a display appears of the measured average gray
values as a function of the angle set.

B1 Zero position

-80° *

Red: 1st daviation of the meaan imaga intansity
Blua: Mean image intensity

If automatic calibration fails, follow the procedure below:

>

Reactivate the laser and set the angle to the left-hand detected edge,
denoted as B1. Take note of the image displayed. Now repeat this for B2
by changing the uncorrected angle until it is at the point of the steepest
slope. Repeat the step until the image intensity has equal values. Exit the
dialog by clicking on the Apply button.

Open the live display and set the beam to the zero position using the
corresponding button for setting the illumination angle. If the fluorescence
returning from the sample is at the center of the objective pupil.
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5 Image Processing
5.1 General

The task of image processing essentially consists of two fields of activity:
correction and optimization of the acquired image data.

In many cases digital image processing functions are required to make up for
the technical limitations of the available devices. However, we should point
out that often (in fact probably in most cases) image processing functions are
needed to compensate for carelessness during image acquisition.

It is therefore essential to make sure that you fully utilize the capabilities of
your technology both prior to and during image acquisition. This is the only
time when the actual original information is available. It is also your best
opportunity to ensure good image quality.

One area that is often neglected is the preparation of the sample. The
principle here is that a poor sample inevitably results in a poor image. For this
reason you need to be self-critical and check whether the quality of your
sample is suitable to provide optimum acquisition results.

Whatever you use image processing functions for, make sure that wherever
possible original data are not overwritten. You should always be able to return
to the original image to ascertain whether executing a function has actually
brought about an improvement or has in fact resulted in relevant image
information no longer being available.

The different ways of processing images

In AxioVision there are two different ways to process images. They each have
different features and have been devised for different areas of application. On
the one hand, all functions can be executed via the Processing menu or the
Workarea. Alternatively, via the Properties window, you can optimize the
quality of the image display (brightness, contrast and gamma value) for your
monitor using a characteristic curve.
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In both cases AxioVision ensures that initially your original data are not
modified:

= If you are using the functions via the Processing menu, by default the
result is displayed in a new image document. You can then decide
whether you want to save the result in a new file or overwrite the existing
file.

= If you are working via the Properties window, the numerical values of
the brightness and color information of your images are not modified.
Only the display of the saved values on the monitor is adapted. As long as
you save your images in AxioVision "ZVI" format, in addition to the
original data it is only the settings in the Properties window that are
saved in the file.

»= When you open the file, it is then the optimized display that is initially
made available. You can revert to the original display at any time via the
Properties window. If you export the image into a different format, the
settings of the Export function can be used to specify whether you want
to save the original data or whether you want the settings in the
Properties window to be adopted before saving. In the latter case,
however, the gray or color values are changed, and you are no longer
able to restore the original data.

Note:
e We recommend that initially you always save your images in ZVI format,
and only export them to an external format if you need to do so.

Image formats

In the section that follows, image format should not be understood to mean
the file format (ZVI, BMP, TIF etc.), but rather the way in which brightness and
color are displayed in an image.

Conventional TV cameras are able to distinguish 256 gray levels. The entire
spectrum from black to white is displayed using this number of brightness
levels. To be able to distinguish 256 gray levels on a PC, 8 bits are required.
These images are therefore known as 8 bit images.
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To display color images, three of these gray level images are required — one
for red, one for green and one for blue. These images are essentially gray level
images. This means that a color image is made up internally of 3x8-bit images.
We therefore also talk of 24 bit images. With these kinds of image it is
possible to distinguish up to 16.8 million color values.

Modern digital cameras, however, are not only able to distinguish 256 gray
levels, but can actually distinguish as many as 65536. This means that 8 bits
are no longer sufficient to save the data. 16 bits are required in such cases.
However, 16 bit images are essentially only gray level images too. If three of
these images are combined to form a color image, we talk of 48 bit images.

Note:

e Some file formats are not able to save 16 and/or 48-bit images. We
therefore recommend that you always save your images in ZVI format
initially, and only export them to an external format if you need to do so.

5.2 Annotations

Annotations are additional drawing elements (scale bars, captions, arrows
etc.) that can be drawn into an image. The word "into", however, is not
strictly accurate, as the annotations are in fact drawn on top of the image. In
other words, the annotations are drawn into their own plane on top of the
actual image information, ensuring that initially the original information is not
overwritten.

Provided that you save your images in AxioVision "ZVI" format, this plane
information can be retained. The annotations are therefore saved separately
from the actual image information. When you open the file, any annotations
that are present can be changed, deleted or hidden or new annotations can
be added.

The AxioVision ZVI format is the only format that supports this plane
technique. Consequently, if you save the image in a different format, in the
settings of the Export function you must specify whether or not you wish to
"burn" the annotations into the image. You have the following options:
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» If you burn the information into the image, the pixels that lie beneath the
annotations are overwritten and you will then be unable to restore them.

= If you decide not to burn the annotations into the image, the annotations
are lost.

= Alternatively, you can save the image twice (once in its original form and
once with the annotations burnt in).

Note:

e As there are considerable limitations involved in saving images in external
formats, we recommend that initially you always save your images in ZVI
format and only export them to an external format if you need to do so.

5.3 Working with the Image Processing Functions
General

The text below outlines the principal method for operating the image
processing functions. The steps described are identical for all functions. A
description of the operation of the individual functions and their parameters
can be found in the online help under the Processing menu entry.

The individual steps in the following examples can also be practiced using the
original images that were employed. The sample images can be found on the
Product DVD.

Smoothing an image (basic)

Images frequently contain noisy regions or inhomogeneous brightnesses,
which impair the detection of the objects to be measured (segmentation). To
achieve satisfactory segmentation, these kinds of images are processed using
smoothing filters.
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All filter functions work using filter matrixes, the size of which can be set
using the KernelSize parameter. During the filtering process, the central pixel
in the matrix is combined with the gray values within the matrix, and is
therefore given a new value.

Which smoothing filter is most suitable depends on the structures that are
present in the image. You should therefore try out various filters initially.

The Sigma function is particularly appropriate if you wish to remove uneven
brightnesses from within structures without influencing the edges of these
structures. Fine structures are also preserved.

To suppress noise, the Gauss function can be used. This reduces the dynamic
range of the image and smoothes the entire image, including the object
edges.

The following example explains step by step how to smooth the structures in
an image using two different filter functions.

» From the Product-DVD load the image "Bone-overview.zvi" from the
folder Demo Images and Scripts\AxioVision Images via the function File
= Open Image, or acquire an image with the camera. The image is
displayed in AxioVision's image window.

F Bone-overview.zvi

prn 40000

Info View | Tree View | Gallery Yiew
AEBARIL 9 ARLE £
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Select from the Processing menu the Smooth functional group and then the
Sigma function.

>

You will now see the dialog

; . . Sigma
window of the Sigma function. g
[¥] Automatic Preview
» If the Automatic Preview check Al
box is activated, you will see the
reduced input and output images. 9
)|
> Set CreateNew to Off so that a e
different filter function can later
be executed with the same image.
» Set the value 13 for KernelSize lNEWimage o T =
N niput Bone-averview.zvi E]
and the value 31 for Sigma by Output P—
clicking on the arrow keys or by
entering the values directly.
» Click on the Splitter Display icon Parameters
@ . o KemelSize 13 4=L]
to display the original and the Sigma 430]
result image side by side.
» Click on OK to close the dialog.
[o]4 l [ Cancel ] ’ Apply ]
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Select from the Processing menu the Smooth functional group and then the
Gauss function.

> You will now see the dialog Gauss
window of the Gauss function.

Aukomatic Preview

> If the Automatic Preview check
box is activated, you will see the
reduced input and output images.

> If you click on the [:] button in
the Input field, the image gallery
appears. Select the original image

"Bone-overview.zvi" by clicking i
on it. Create new 0ff I

Input Bone-overview. zvi [:]
Output Gauzzimage

» Set the value 13 for KernelSize
by clicking on the arrow keys or by
entering the value directly.

> Click on the Splitter Display icon Condsin 13 <32

@ to display the original and the
result image side by side.

» Click on OK to close the dialog.

Ok ” Cancel H Apply ]
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Compare the two resulting images.

»  With the Sigma filter, strong smoothing has been achieved without the
edges becoming blurred:

F Sigmalmage *

Info Wiew | Tree Wiew | Gallery View
VaElRL e aARuw 2

> With the Gauss filter, weak smoothing has been performed using the
same KernelSize. The edges of the object have also been smoothed:

Fl Gaussimage *

Info Wiew | Tree Wiew | Gallery Wiew
VxR E 9 aKuw 2

Note:
e Adjust the display characteristic curve in the resulting image if necessary.
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Shading Correction (basic)

Uneven illumination, vignetting in the optical system or inhomogeneous
sensitivity of the camera sensor can sometimes lead to a so-called shading
effect in images. This means that the brightness of the image is uneven,
which greatly impairs the detection of the objects to be measured.

To eliminate this disruptive effect, shading correction must be performed
using a reference image. As a rule, an empty field with no structures is used
as a reference image. Often, however, the image has already been acquired,
and the sample is no longer available to allow the acquisition of an empty
field. In this case a pseudo-shading reference image can be used. This is
generated by applying particularly strong smoothing (e.g. using a strong
Lowpass filter) to the original image. The smoothing can, however, take place
automatically within the shading correction function, which renders the
generation of a shading reference image superfluous.

The following example explains step by step how to perform shading
correction.

»  From the Product-DVD load the image "SAND.ZVI" from the folder Demo
Images and Scripts\AxioVision Images via the function File = Open
Image, or acquire an image with the camera. The image is displayed in
AxioVision's image window.

FI SAND.zvi

Fixel

Info View | Tree View | Gallery Yiew
daElar o e aus 2
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Select from the Processing menu the Adjust functional group and then the

Shading Correction function.

» You will now see the dialog
window of the Shading
Correction function.

> If the Automatic Preview
check box is activated, the
reduced input and output
images appear.

» Set CreateNew to Off so you
can select the images freely.

» Select the loaded image as
Input and Reference.

» Set the Auto parameter to On.
This will result in a pseudo-
shading reference image being
generated automatically in the
background and combined with
the original image.

» Click on the Splitter Display

icon @ to display the original
and the result image side by
side.

» Click on OK to close the dialog.

I Shading Correction

Automatic Preview

Skop

Create new uli

-
Input SAND 2vi [.]
Fieference SAND . 2vi E]
Clutput ShadingCarrectionlmage

Enable channel selection

tMode Additive w
Offset 0 <3
Auto On w

QK ] [ Cancel ] [ Apply l
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The resulting image then contains homogeneous illumination.

= ShadingCorrectionimage ™ |z‘ ‘E”zl

Info Yiew | Gallery View |
AREA LN BB » G

Note:
e Adjust the display characteristic curve in the resulting image if necessary.

Correction of XY pixel shift in multichannel images
(basic)

During the acquisition of multichannel images using a manual microscope,
you switch from one fluorescence filter to another by moving the fluorescence
slider manually. In the acquired images, this can result in a shift of a few pixels
between the individual channels in the horizontal and vertical directions. The
individual fluorescence channels are shown in a pseudo color display. The XY
pixel shift that has occurred must be subsequently corrected, to ensure that
the individual fluorescence channels lie precisely on top of one another in the
horizontal and vertical directions in the pseudo color image.

The following example explains step by step how to correct this XY pixel shift.
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»  From the Product-DVD load the image "Endothelial_cells_FL_shifxy.zvi"
from the folder Demo Images and Scripts\AxioVision Images via the
function File = Open Image, or acquire an image with the camera. The
image is displayed in AxioVision's image window.

= Endothelial_cells_FL sxyshift.zvi
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Now select from the Processing menu the Geometric functional group, and
then the Shift function.

> You will now see the dialog Shift X
window of the Shift function. —

Aukomatic Preview

> If the Automatic Preview check
box is activated, the reduced
input and output images appear.

> Activate Enable channel

selection, so that you can enter
the XY shift for an individual

b |8 |6 [

channel.
> Click on Subset. Create new Of 4
| mput Endothelial_cells_FL_xysE]
Clutput Shift mage

Enable channel selection

1] 2

i 0 <3

Shiftr 0 <3
Subset=0Ff
[ O ] [ Cancel ] [ Apphy ]
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> Activate only the channel that
you want to be corrected
(channel 1 in the example).

> Deactivate Copy selected items
only, so that all channels are
present in the resulting image
(including the uncorrected ones),
and click OK.

> In the dialog window, activate
the channel to be corrected
(channel 2 in the example).

> Set the shift for ShiftX and
ShiftY by clicking on the arrow
keys, or by entering the values
directly.

Notes:

®

i - o= fore =1
sietal | [(wresecrat | | [ sseas | [uesecta | | [Cssecw | [ weseas |
] Copry seleched bems cry
Enable channel selection
1 2]
Shift 20 ¥ ]
Shifty 10 »[]

e The value for ShiftX and/or ShiftY always relates to the number of pixels

that you want to be shifted.

» Click on the Splitter Display icon @ to display the original and the

result image side by side.

> Click OK to close the dialog window.

Note:

e Adjust the display characteristic curve in the resulting image if necessary.
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Correction of z pixel shift in multichannel z-stack
images

During the definition of multichannel z-stack images, the focus plane is
normally set for one channel only. This means that the acquisition of the
various fluorescence channels always starts with the same focus plane. When
you switch from one fluorescence filter to another, the excitation and
emission wavelengths, which also influence the focus plane, change. If the
objective is not corrected for this chromatic aberration, the focus planes
between the individual fluorescence channels in the acquired image will not
correspond.

The individual fluorescence channels are shown in a pseudo color display.
When you switch between the individual channels, a small shift is visible in the
z direction. This can be subsequently corrected, so that in the pseudo color
image the individual fluorescence channels lie exactly next to each other in the
z direction.

The following example explains step by step how to balance out this z pixel
shift.

» From the Product-DVD load the
image "Hela_DsRed
_RevGFP_Zshift.zvi" from the
folder Demo Images and
Scripts\AxioVision Images via
the function File = Open
Image, or acquire an image
with the camera.

» The image is displayed in
AxioVision's image window.
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Select from the Processing menu the Geometric functional group, and then

the Shift function.

» You will now see the dialog
window of the Shift function.

> If the Automatic Preview
check box is activated, the
reduced input and output
images appear.

> Activate Enable channel
selection, so that you can enter
the Z shift for an individual
channel.

» Click on Subset to enter the
specific settings in the Select

Automatic Preview

(] shift |

Create new
InpLit

Clutput

o |& |6 o

off v
Hela DsRed RevGFP_[.
Shiftlrmage

Subset window. Enable channel selection
Shifi 0 < 2]
Shiftr 0 < 2]
Shitiz 0 < 2]
Subset=0FF
[ QK ] [ Cancel ] [ Apply l
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» Activate only the channel that
you want to be corrected
(channel 2 in the example).

> Deactivate the Copy selected
items only check box, so that
all channels are present in the
resulting image (including the
uncorrected ones).

» Click on OK.

> In the Shift dialog window,
activate the channel to be
corrected (channel 2 in the
example).

> Set the shift for ShiftZ by
clicking on the arrow keys, or
by entering the values directly.

Notes:

Seleet Sulset %
et Tota: fa—— -

st | (il |

[orpe———

Enable channel selection
1|12
P

Shiftx ' 0 e

Shify 0 <>
ShifiZ 05 e

e The value for ShiftZ always relates to the number of sections by which

you want the shift to be made.

e Example: If ShiftZ is set to the value 5, the stack in the resulting image
starts at section 6. The first 5 sections remain empty, whilst the last 5
sections of the original image are omitted.

If a value of -5 is set, the first 5 sections of the original image are omitted.
The first section of the resulting image is section 6 of the original image.
The last 5 sections of the resulting image remain empty.

e Itis also possible to perform a shift by a fraction of a section (e.g. 0.3).
The value to be entered can be calculated from the distance between the

individual sections.
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» Click on the Splitter Display icon @l to display the original and the
result image side by side.

» Choose a z-level in the middle (here 13) using the player.

This is the resulting image obtained.

B IP-Shiftimage-01 *

£

@ or] (1))
2z <

Info Wi... | CutVi.. | Tree Wi.. | Gallery ¥i... | Colacalizat.. | 3D Wi.. |

\J“) ;ﬂi Rplo

dARKLE £

b il 4772

ME (@

y

Note:

e Adjust the display characteristic curve in the resulting image if necessary.
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5.4 Enhancing the Image Display on the Monitor

The fastest and easiest way to display an image that is optimally adapted to
the monitor is to use the Standard workflow. A description of this workflow,
including all the steps involved in image acquisition, can be found in chapter 3
"Image Acquisition”.

5.5 Drawing in and Formatting Annotations

» Make sure that the Annotations toolbar Standard
is visible: right-click on the main menu or

. . Display
any toolbar and activate Annotations (a .
. .. . . Acquisition
tick must be visible in front of it).
Measure
Microscope
| Annotations o |

Measure .C'«nnotatioll%g

‘whorkflow Ctrl+E
Wharkarea ChrlH-

Status

Cuskomize. ..

» Now activate the image into which you || Devai | fuorcz. | trtmess it | 2vinder.zvi |
want to draw annotations. To do this,
simply click on the image or select it via f
the tabs at the top of the document
area.

> From the Annotations toolbar select the
tool you want to use, e.g. the Scale Bar.

S -:a_'le bar
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> Now draw in the scale bar: click once on 20 um
the starting point, drag out the desired
length and then click on the end point.

> To format the annotations (change the Full Screen =1
line color, font etc.), right-click in the
Ruler

image and select Propertie
Wiy Annotations

B show bounding box

|I| Player Panel Chl+L
e’ Propetties . AlE+Enker |

» In the Properties window activate the |
Attributes tab. {£ % Attributes || I | InfocHela Dsh... |
_ » 4+ 1: Distance Left
»> Select an element from the list. Az Ten [
Tiop:
» Change the Settings for selected |
items: A
1: Line thickness o
2: Line style l—e'g e
3: Fill mode i
4: Line type e
5: Line color
6: Fill color 0O BOIIO)
7. Text color = = = =~
8. Text alignment 4o &, A abc,
9: Font © '@
Fort: @DptArml—_I
P

The settings only apply to the selected element. To specify standard settings,
please read the next section.

5-20 M 60-3-0024 e / printed 06.2010



Image Processing

5.6 Specifying Standard Settings for Annotations

» Activate the image for which you want to || Devavi | fuorcz.t | trtmessif | 2vinder.zvi |
specify standard settings. To do this,
simply click on the image_or select it via
the tabs at the top of the document area.

> To enter the settings (line color, font Full Screen Fi1
etc.), right-click in the image and select
Properties. Ruer

View Annotations

B show bounding box

Properties [\Alt+Enter |

> In the Properties window activate the X
Attributes tab. {£ % Attributes || I | Info:Hela Dish.. |
4 1: Distance Left:
> Make sure that no elements are selected A2 Tent [
in the list of annotations and displayed T
above the Default settings formatting |
options. e
—
> Now change the: SEE
1: Line thickness | :
2: Linestyle Fisel
3: Fill mode
4 Line type @ings @ele items@
5: Line color =-S5 2
6: Fill color - R A ke,
7: Text color é é' ©
8: Text alignment P Quma |
9: Font
Tag: _I
Note:

e The settings are now used for all elements that are subseguently drawn
in. If you save your images in ZVI format, the settings are saved with the
image.
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6 Image Analysis
6.1 General

With AxioVision Version 4 you are now able to perform interactive
measurements in the basic program.

Possible ways to perform measurements
Measurements can, as a rule, be performed in two different ways:

= The individual measurement tools, e.qg. line, circle etc., can be accessed
via the Measure menu and/or toolbar. Individual values can be
determined quickly using this method.

* Via the Measure = Interactive Measurement = Start Measurement
function. This function contains the image to be measured with all the
measurement tools in a single dialog. It is, therefore, particularly suitable
for use in workflows and Commander scripts, and for this reason is also
integrated into the Measure workflow. This method gives you the option
of being led through the entire procedure, from image acquisition
through to the saving of the image, via measurement and evaluation.

Conditions for measurements
Allocation of scalings
To obtain measurement values in real units, you must have allocated the

correct scaling to the image you want to measure. This usually takes place
during image acquisition (see chapter 3 "Image Acquisition").

AxioVision User's Guide, Release 4.8.2 6-1



Image Analysis

If the selected image does not have a scaling

If a scaling has not been allocated to the image you have selected, you can
allocate one now:

» Make sure that the image is selected (simply click on it).

=  From the Measure menu, select the Scalings function.

= Select the corresponding scaling from the Scalings Control list.
= Click on the Apply scaling to image button.

Displaying measurement data
The measurement data can be displayed in different ways:

In principle, all measurements are displayed in the graphics plane as
annotations. Which measured values are displayed for the relevant tool is
freely configurable (please also see the "Configuring measurement tools"
section). The display itself (color, line thickness etc.) can be formatted via the
View = Properties = Attributes dialog.

If you use the View = Properties = Measurement dialog, the measured
values are displayed in table form. In this dialog you also have a direct link
between the table of measured values and the image that is currently
selected. This means that when you activate a tool in the image, the
corresponding values are automatically displayed in the table, and vice versa.

Saving data
Saving measurement data

The simplest and most convenient way to save the data is to save your images
in AxioVision ZVI format. This is because this format saves the measurement
data together with the image. Consequently, all data (pixel data,
measurement data, annotations etc.) are present in the image file. There is no
need to perform an additional saving procedure.
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If you save your image files in an external format (BMP, JPEG etc.), the
measurement data, together with all other additional information
(annotations, acquisition data etc.), are saved in a separate file. As long as you
open the images using AxioVision, the data in this separate file are
automatically read in again and displayed. Read also section 7.2 "Saving 2D
Images" in chapter 7 "Documentation”.

Saving as separate data table

To save the measured values in a separate file, you should use the Measure
= Create Data Table function. This function writes the measurements
relating to the selected image in a data table. This data table is a completely
normal document in AxioVision and can then be saved as a file. The data table
no longer has a direct link to the image. To combine the values of several
images in a single file, the Measure = Append Data Table function can be
executed.

Configuring measurement tools

The interactive measurement tools can configured to your own requirements.
Using the Measure = Interactive Measurement = Configure
Measurement Tools function, you can generate configurations for the
application scenarios of your choice. In a configuration you can determine
which measurement parameters should actually be measured for a
measurement tool and then displayed later in a data table, and which
measurement parameters should be displayed in the graphics plane. A
measurement can then be loaded via the Measure = Interactive
Measurement = Load Configuration function. The defined settings are
automatically active for a special measurement application. You can specify
the default behavior of the measurement tools in the same way.
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6.2 Measurement workflow: easy and save
measurement

The easiest way to perform interactive measurements is to use the Measure
workflow. This can be found on the Workflow. If the workflow is not
displayed, in the View menu select the Windows list, and there select the
Workflow command.

Note:
e The Workflow may in fact be open but covered by the Workarea. If that
is the case, simply click on the Workflow tab of the work area:

O workarea Elwurkﬂuw
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Measure workflow: overview

Live opens and closes the Live window.

Live Properties displays a window
containing the camera parameters and
the display characteristic curve.

Snap acquires an image using the active
camera.

Show Properties opens the image
Properties dialog window with the
property pages Display, Attributes,
Color, etc.

Scale bar inserts a scale bar.

Draw Annotations inserts annotations
into the acquired image.

Load Tools opens a dialog to select and
activate a specific configuration.

Start Measurement starts the
measurement.

Save saves the image.

Measurement

Live

A

Live Properties

Show Properties

i

Scale bar

>

Ciraw Annatations

7

Load Tool:

7

Start Measurement

e

Save
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Executing the Interactive Measurement Function

Go through the toolbar function by function:

Acquire an image, or load an image from the hard drive.
Adapt the display on the monitor.

Insert a scale bar, if necessary.

Draw in annotations, if required.

Load a measurement tools configuration.

The next button starts the interactive measurement.

>

>

Start the Start
Measurement function.

Perform any
measurements by
selecting a measurement
tool from the toolbar.

Distance
Circle

Curve

Curve (Spline)
Angle 3
Angle 4
Events

NouhkswnNn=

The measurements are
performed directly in the
image.

Now save the image
with the measurement
results via the Measure
workflow.

CROEEED

7

Start Measurement

Click on OK.

A

Save
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Display and export measurement data

The measurement data from an image can be

= displayed as a list;
= exported into an Excel-compatible text format; or
= combined with the measurement data from other images to perform an
overall evaluation.
> Select the function A Profile
Measure —Create Ebts N
Table.
Interactive Measurement L4
Onling Measurement 4
Interactive Measurement Programs  »
||I;|‘r Create Table... I
W
2 append Table...
Automatic Measurement L4
Automatic Measurement Programs  »
23 Scalings
Autormatic Scaling
> If you do not save your | . DataTable » BEE
images in ZVI format, # |Tool Feature Lt Value
P |1 Outline Spline  Area Mm? 135564,35
export the 1 oudne Spline  Boundwidth  pm 499,14
1 Outlne Spline  BoundHeight  pm 417.77
measurement data by 1 Outlne Spline  Perim Mm 1467.33
Chck'ng on Save 1 Outline Spline DensMeanR  Grey 125.81
: 1 Outlne Spline  DensMeanG  Grey 104,91
1 Outlne Spline  DensMeanE  Grey §7.45
. . . 1 Outlne Spline  DensSkdR Grey 34,15
> TO eXIt the d|alog, C||Ck 1 Outlne Spline  Densskda Grey 43.62
1 Outlne Spline  DensStde Grey 46,83
on Close z  Circle Area pm? 104906,65
2 Circle Center? prn 320.04
2 Circle Centery prn 75542
2 Circle Diameter prn 365,47
2z Circle DensMeanR  Grey 92.97
2 Circle DensMeaniz  Grey a4.75
2 Circle DensMeanB  Grey 69,73
z  Circle Densstdr Grey 36,16
z  Circle DensStda Grey 35,70
2 Circle DensStdB Grey 33.55
3 Length Distance prn 712,45
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6.3 Sorting and performing calculations with
measurement data

The interactive and automatic measurement functions produce measurement
data tables which, as a rule, contain raw data. In the AxioVision menu
Evaluate, a range of analysis functions are available to allow you to process
these data.

To measure several images in a measurement loop, you need to accumulate
all the measurement data in a data table (Append table function). This
measurement data list can be used to calculate statistical values, such as the
mean and standard deviation (Calculate statistical values function), or to
classify the measurement data (Calculate classified table function).

It is also possible, however, to combine individual columns from the same or
from different data tables in the form of a new data table (Concatenate
table function). In many cases you will need to filter out only specific
measurement values from a data table, e.g. only the measurement values of
the FITC channel (Filter table function), or to perform calculations using the
measurement values of different columns (Calculate table columns
function).

To obtain a clear presentation of the measurement data from time lapse
images, the pivot table (Calculate Pivot table function) is a useful tool.

Note:

e Sample scripts of all evaluation functions can be found on the Product
DVD in the folder Demo Images and Scripts\Commander Script Examples.
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6.9 Creating data reports

Modifying and creating report templates with the file
extension ZDR

A report is used for printing out images, sample information, data tables and
histograms. A template, in which the layout and formatting for the individual
report elements (image, data table, etc.) are defined, always forms the basis
for a report.

In AxioVision, a selection of sample report templates is available. All reports
have the file extension *.zdr and can be modified for a specific application.
Please also read the section "Modifying a report template" and "Creating a
report template" which you will find further down this section.

Newly created files or modified files are saved in the user folder My
Documents\Carl Zeiss\Templates\Data Report Templates or in the work group
folder Shared Documents\Carl Zeiss\Templates\Data Report Templates.

Reports will be connected to the respective documents (images, data tables):

= with an archive
= with a folder
= with a gallery

To create a report correct links are mandatory. If you move the documents,
which are linked to the current reports to another location, the links in the
report have to be updated accordingly.

Note:

e A description about reports with the file extension ZVR can be found in
chapter 7.3 " Generate, print and export reports with the file extension
ZVR".
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Report templates toolbars

O 92 Balr@E@HveExw e verNdEo@ B TR &
E2d Fheh 835 @8 QL d

The meaning of each icon will be displayed when you move the cursor on one
of the icons.

Modifying a report template

The following example will show you how to modify an existing template for
another application (displaying user data and an image) and save it as a new
template.

»  First enter your user data on the Tools menu = Options = ID.

» Use the Snap function to acquire an image with the camera, or load the
image "Cat-Cerebellum(1300).zvi" from the Product DVD from the folder
\Demo Images and Scripts\AxioVision Images\imaging Plus using the
Open image function on the File menu.
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» From the File menu, select the New function, and then activate the
Reports (zdr) tab sheet. Select the Timelapse template. Then click on
OK.

& Archives Reports (zdr) | & reports (zvr) | ] Forms
Marme Title Subjeck Description Filename 0
Program:
D 1Image Firebird based 5Q... Firebird based sin... Embedded SQLD...  C:\Program Filesh
ﬂ 3Channelfluorescence Firebird based 5., Firebird based sin... Embedded SQLD...  C:\Program Filesy
ﬂ 3Datatables Firebird based 53...  Firebird based sin... Embedded SQLD...  C:\Program Filesy
ﬂ EBlank. Firebird based 5Q...  Firebird based sin... Embedded SQLD...  C:\Program Filesh
ﬂ Default Firebird based 5Q... Firebird based sin... Embedded SQLD...  C:\Program Filash
ﬂ Image+Datatable+... Firebird based 5G...  Firebird based sin... Embedded SQLD...  C:\Program Filesy—
ﬂ MMI Firebird based 5Q...  Firebird based sin... Embedded SQLD...  C:\Program Filesh
ﬂ 1Image Firebird based 5... Firebird based sin... Embedded SQLD...  C:\Program Filesh
ﬂ 3channelfluorescence  Firebird based 5., Firebird based sin...  Embedded SQLD...  C:\Program Filesl
ﬂ 3Datatables Firebird based 5Q...  Firebird based sin..., Embedded SQLD...  C:\Program Filesh
ﬂ Image+Datatable+... Firebird based 5Q... Firebird based sin... Embedded SQLD...  C:\Program Filesh
S8 Firebird bas irebird be sin... Embedd 3., Ci\Program Files)
< | 5
oK l [ Cancel ] [ Apply
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Image Analysis

The report is now displayed in the Edit mode.

B Timelapse1 *

][ Haa

AEvax B eArBB@Eu@ AT,

= &

Carl Zeiss Imaging Solutions

Header

Sectionl

Sectionz

| em
SR

Current Action - Selection mods

|iV|Ew the report with no zoom Factor |

6-12

M 60-3-0024 e / printed 06.2010



Image Analysis

With the left-hand mouse button depressed, drag out a rectangle over
the object in Section2.

B Timelapse1 *

[ BrLdEvexE L e varBl@u@ & &
2 I TR YY X

0GP 5 G 5 O O O ™ O O ) O O O T C|
&8
£ | &
(Current Action - Selection mode ii\hew the report with no zoom Factor |

=
Press the Del key to delete the selected fields. Click on and create a

large image field.

Now show the property window by clicking on the icon.

AxioVision User's Guide, Release 4.8.2
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» In the Data Origin field, select "From Gallery" under Origin of Date
and under File "[Active Image]". The original image now appears in the

image field.

& Image Properties il
‘Warking Object

|a ImageZ V|

l

Marme of Placeholder ImageZ

Left 3.49

Top 1.27

Width 10,45

Height .41

Crigin of Data From Gallery

L File [Active Image]
L File Field

Shows finnokations

Image Eackground Calor

|

Show Image Frame
[ |
1

I—Image Frame Colar

4k

I—Image Frame \Width ;

Enable Subset

L Focus Position ] i]
L Timepoint(T) 0
L channel

Description:

Choose field from selected File
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Image Analysis

> Adjust the size of the image field to the size of the image.

B Timelapse1 *

DR 2 @acEEvexR e L erBlEe@d 8 © 1 aE
2 3= Tk ] 2 Q%dd

E !
i 8 1 ]l'

Current Action - Selection mode H\hew the report with no zoom Factor |

» Use the a icon in the toolbar to switch to Preview mode to allow you
to check the report. Then use the icon to return to Edit mode.

The new report template can be saved and a name entered, e.g.
"Image+userdata”, using the Save Report As Template function on the File
menu.

Note:
e The information relating to the user, company and address only appears if
this has been entered on the Tools menu = Options = ID.
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Creating a report template

The following example shows you how to create a template for a z-stack from
an empty layout. The images of individual z-planes are displayed with focus
positions as annotations.

» Use the Snap function to acquire an image with the camera, or load the
image "Anaphase-chromosomes.zvi" from the Product DVD from the
folder \Demo Images and Scripts\AxioVision Images\imaging Plus using
the Open image function on the File menu.

> From the File menu, select the New function, and then activate the
Reports (zdr) tab sheet.

» Select the Blank template and then click OK. To see a preview of a
template, click on Apply. The corresponding template is then opened
without the New dialog being closed.

An empty layout is now displayed in Edit mode.
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v cikon I dogouts I

text field in Section1and | .
position it in the top part of | 5
the report. A description B n

field automatically appears
next to the text field.

> Now C“ck on any position in “
Section1 outside the text
field / label field.

» Click on the text field to
position it in the desired
location, independently of
the label field, and, if
necessary, to adjust the size.

> Double-click on the textin  sample
the label field and replace it
with the text "Sample". To
change the display of the
word "Sample" do the
following:
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> Click on Igl to open the & Label Properties X
property window for the wiorking Ofject
label field. A Labelt v|

!

> In the Format field, select

Name of Placeholder Labell
14 and Bold under Font. T z
Top 0.32
width 318
Height 349
Text Sample
Alignment Left
Font Tahama ab
Texk Color [ |
Background Color O
Description:
Label Marne
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In the Working Object
field, select the TextField1
function from the drop-
down list box.

In the Data Origin field,
select "From Gallery" under
Origin of Date, "[Active
Image]" under File and the
file "FileName" under File
Field.

In the Format field, select
12 and Bold under Font.

& Text Field Properties 5
‘Warking Object
vl

|E} TextFieldl

Mame of Placehalder TextField1
Left 344

Top 0.26
Width 3.2
Height 3494

ﬁ

Crigin of Data From Gallery
L File [Active Image]
L File Field Filename w
Data Type Text
swbset &
Enable Subset ¥
L Focus Position [z 0
L Timepaint(T} o

L channel Defaulk Channel

Alignment Left

Fant Tahoma ab
Text Color [ ] 5
Backaround Colar | :

Description:
Choose field from selecked File
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» Use the [3' icon to switch to Preview mode to allow you to check the
image name in the text field.

B DataReport4 *

nRDEEEXAL KA M

Sample

Page 1 of 1 ”Zonms the report automatically ”Template - Blank.zdr

> Then use the icon to return to Edit mode.

» Downsize Section1 of the report template by positioning the mouse on
the bottom edge and dragging upwards with the left-hand mouse button
depressed.
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» Click on and insert a new section below Section1. Now increase the
size of Section2 of the report by positioning the mouse on the bottom
edge and dragging downwards with the left-hand mouse button
depressed.

B Timelapse1 *

Oz 2c [FalEE“exELEvearBE@Ee@ & E=

Sectionl

Section2

Current Action - Selection mode ii\f\ew the report with no zoom Factor |

» Click on E and with the left-hand mouse button depressed, drag out an
image container.

> In the Data Origin field, select "From Gallery" under Origin of Data
and "[Active Image]" under File.
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Image Analysis

In the Properties window enter the following settings:

Tag Nane Column Width [%:] 70 —
ey || | Horizontal Tag Name Placement Left
pr— | | [Horizantal Tag alue Placement Left
‘m e 3 | wertical Tag Value Flacement Top
Tags Background Color (]
PRz | | | e e 7ot et Posaf s srt P
Mame of Placeholder Containerl Tag Marne Text Calor [ ] E E
Left 0 Tag Value Text Fort Microsoft Sans Serif ab
Tap 0 Tag Value Text Colar [ ] &
idth 6.67 Mas Line Nuriber Per Tag 2 =
Height 238 Tag Value Precision 2 —
Show Tags Frame
Crigin of Data From Gallery Tags Frame Color [] [
LFie [Active Tmage] Tags Frame Width 1 E
o Show Tags Grid
Packing Style Imags Top Channel Subset Enabled { 1
Tags Focus Pasition, RelFocusPostion ) L channel Condition
Image Ares Size [%] a0 = Z-Stack Subset Enabled ( 28 )
Show Cell Frame O | 2-stack Condition 7,9,11,13-18,20-22,24,26,28
Horizorttal Image Placement Left £ 7-Sce Conalbion ~
Vertical Image Placement Top Description:
Show Annotations
Image Background Color (]
Show Image Frame O

Field General

Field Gallery View Setup

Field Cell Setup

Field Image Setup

Feld Tags Setup

Field Subset Mode Setup

Left 0.05, Top 0.05, Width 6.51, Height
2.5

Column Count 3

Image Area Size (%) 80

Show Cell Frame off

Tags FokusPosition, RelFokusPosition
Show Image Frame off

Tag Name Column Width (%) 70
Show Tags Frame on

Show Tags Grid on

Z-Stack Supset Enabled (28) on

Z-Stack Condition 7,9,11,13-18,20-
22,24,26,28
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E DataReport4 *

Ba 9 [@apdEvexvi g verNEEu@ E Bla]

[Focus Position  [5633 53 | [Focus Position  |6594 .18 | [Focus Position  [6694 33 |
[RelFacusPosition [185 | [RelFocusPosition |25 |[RelFocusPosition [3.25 |

£
< >

Current Action - Selection mode Wiew the report with no zoom Factar

» Now click in the headline on the label field (Header) and enter in the
Properties window any text (e.g. name of the company) in the Format

field under Text.

» Adapt the size of the region field by dragging out with the left-hand
mouse button depressed.
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& Label Properties z|
Working Object
|A-“ Lahel v |

!

Mame of Placeholder Label

Left ]

Top 1.48

‘width 5.08

Height 0.4z

Text vat| Zeiss

aligrment Left

Font Tahoma ab
Text Color ] .
Background Calar 1 H

Description:
Label Text

» Click on and insert a new image field to position a company logo.
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> In the Properties window enter the following settings:

& Image Properties £|
working Object

| E Imagel w |
Mame of Placeholdar Imagel
Left 15.45
Top 0.4z
Width 1.48

Height

Show Annotations

Crigin of Data Company Logo

Irnage Zoom Type

h.4a

Auko 2oom

Image Background Color

Show Image Frame

O
U
O

Height of Placeholder

Enable Subset F

L Focus Position (Z) a

L Timepoint(T a

L channel Default Channel
Description:

Field General
Field Data Origin

Field Format

Left 15.4, Top 0.5, Width 1.5, Height 1.5

Origin of Data Company Logo
Show Annotations off

Show Image Frame off

AxioVision User's Guide, Release 4.8.2
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The logo selected in the Tools menu = Options = Logo will be displayed
automatically.

»

In the footer click on the text field at the right edge and enter the

following settings:

I

&' Text Field Properties

wWorking Object

|E1 TextField

!

Crigin of Data

Mame of Placeholder TextField
Left 14,39
Top 0.21
Width 2,54
Height 0.42

!

Standard Yalues

Standard Yalue

Page Mumber

Format Page Number

MiM

<

!

Alignment Right

Font Tahoma ah
Text Colar || H
Background Color ]

Description:
Chaoose Page Number Farmat

Field General
Field Data Origin

Left 15, Top 0.2, Width 1.9, Height 0.6
Format Page Number M /N
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» Now click on the label field (Footer), positon it close to the text field at
the right edge and enter the following settings in the Properties

window.
&' Label Properties z
working Object
|ﬂ.‘ Label i |

!

Wertical Position of Placeholder

Mame of Placehalder Label

Left 13.97

Top

wWidth 1.45

Height 0.64

Text Page

Alignment Left

Fant Tahoma ab
Texxt Colar | H
Background Color 1

Description:

Field General

Field Format

Left 13, Top 0.2, Width 1.5, Height 0.6

Text Page
Alignment Left
Text Color Black

AxioVision User's Guide, Release 4.8.2
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» Use the E:\ icon to switch to preview mode to allow you to check the
report.

B Leer1 *

el cmE X RRIKA > M

Probe

Seite 1 von 2 Yergrifern - 63 % ‘orlage - Leer,zdr
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Sejte 2 von 2 Wergrifiern - 63 % ‘orlage - Leer,zdr

The new report template can be saved and a name entered, e.g. "z-stack",
using the Save Report As Template function on the File menu.
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Creating a report with several opened images

The following example will show you how to display automatically in a report
several images among each other together with information about the
images.

> Use the Snap function to acquire any number of images with the camera,
or load the images "graphite and ferrite with perlite obj20x 01.zvi",
"lamellar graphite obj20x 01.zvi" und "spherolite graphite obj20x 01.zvi"
from the Product DVD from the folder \Demo Images and
Script\AxioVision Images\Graphite using the Open image function on
the File menu.

> Select the function Create Data Report from the Evaluation menu.

6-30 M 60-3-0024 e / printed 06.2010



Image Analysis

> In the dialog window select the
function Connect to Gallery
from the drop-down list
Connection in the Create
Data Report field.

» From the drop-down list
Template select the
"1lmage.zdr" template.

> In the edit field Report Name
enter a name for the report to
be create, e.g. "Testreport5".

» Click the OK button.

8 Create Data Report

Create Data Report |

Create Dakta Repork

Connection | Connect To Gallery |
Template . 1Image. zdr :|
Report Mame | Testreports |

[ show in Edit Mode

Preview

REEXLAR2 K4B M

i s s

e

e

i i
s o
L

[ OF H Cancel I[ Apply ]

> Select one after another Section3, Section4, Section5 and delete the

respective section by clicking on Ii

» Click on the image in Section1 and delete this image using the Del key.

» Click on &% and insert an image container.

AxioVision User's Guide, Release 4.8.2

6-31
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In the Properties window enter the following settings:

Horizontal Image Placement Left
Vertical Image Placement Top
7 o Show Annotations v
&' Image Gallery Properties | X | -
e Image Background Colar ] H
‘working Object Shows Image Frame:
|E} Contanerl 2 ‘ L Image Frame Color [ ] Hil
) « ||| Jnee e vt ‘ :
Mame of Placeholder Containe1 = 6 -
Left 0.26 Tag Mame Column Width [3] | 40 -
Top 0.53 Harizonkal Tag Marme Placement | Left
width 10.05 Yertical Tag Mame Placement Top
Height 5.03 Horizontal Tag Yalue Placement | Left
e Vertical Tag Yalue Placement Top
Crigin of Data From Gallery Tags Background Calor D L
L Fis [Active Imags] Tag Mame Text Font Microsaft Sans Serif .ah
: z o Tag Mame Text Color [ ] Hi
Tag Yalue Text Font Microsaft Sans Serif ah
Column Count: 1 =
e = =
Max Line Nuriber Per Tag 2 : “
Packing Style Image Left = . —
5 EY Description: |
Tags Filename Select whether to shaw the tags frame.
Image Area Size [%) 55 — |
Shaow Cell Frame | ¢l

Field General
Field Data Origin
Field Gallery View Setup

Field Cell Setup

Field Bildeinstellungen
Field Einstellungen Felder

Left 0.3, Top 0.5, Width 10, Hight 5
Origin of Data From Gallery
Column Count 1

The number of culumns indicates how many
images can be displayed side by side.

Packing Style Image left

Tags Filename

Image Area Size (%) 55

Show Cell Frame off

Bildrahmen anzeigen aus
Feldbezeichnung Spaltenbreite (%) 40
Gitternetzlinien fiir Felder anzeigen aus
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Image Analysis

To check the report template click on to select the Preview mode.

& DataReport16 *

DEle@E X RRIKA>M

Seite 1 von 1 ilVergro’Bern - 56 % ilVorIage - A4 _1Bild.zdr |

You can save the new report template and entering a name (e.g. "3images")
using the Save Report As Template in the File menu
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Creating reports with the extension ZDR, printing
them and saving them as a PDF file

Creating a report for an image

This example shows you how to incorporate an open image into a report and
display it with the associated microscope and camera information.

> Use the Snap function to acquire an image with the camera, or load the
image "Material_sample.zvi" from the Product DVD from the folder
\Demo Images and Scripts\AxioVision Images\imaging Plus using the
Open image function on the File menu.

> To create a report, select the Create Data Report function on the
Evaluation menu.
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> In the dialog window, select
the Connect to Gallery
function via the Connection
drop-down list box in the
Create Data Report field.

> In the Template drop-down
list box select the template
1lmage.zdr.

> In the Report text field enter a
name for the report to be
created, e.g. "Testreport5".

» Click on OK.
» The new report is displayed
and you can save it using the

Save Report As Template
functions on the File menu.

Notes:

B Create Data Report

Create Data Report |

Create Data Repart
Connection

Template
Report Mame
[ show in Edit Mode

Preview

£

.
;Cunnact To Gallery S|
—

=
(Blimagezd ¥

|.Testreport5 |

RIEAALRKADB M

O ][ Cancel ][ Apply

e The microscope and camera information only appears if the camera and
microscope were connected and configured in MTB2004 prior to image

acquisition.

e When the report is saved, the files linked to the gallery (images, data
tables) are automatically stored in a folder with the same name as the

report.

AxioVision User's Guide, Release 4.8.2
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Adopting a new image into an open report template

The following example shows you how to replace an image present in a
report with another image.

You can work through this example after you have followed the example in

the section "Creating a report for an image".

WEALL2 K4 M

File size [Byte)
Subject:
Keywords:

Comments;

Microscope:
Objective:
Optovar:
Reflecton:
Contiast:
Camera

Exposuratime [ms]:

Materialsample

61y Demo Images and Scripts} AxioVision Tmages) Imaging

Plus’ Material sample. zvi
06-May-08 14:38:48

243200

Reflected light

Acquisition date: 15-5ep-04 14:10:09

Image type 24 Bt

Image sice: 748 ® 556 Pirel

Scale Factor X, 0.04 Mullimeter F Pixel

Scale Factor ¥: 0.04 Mullimeter § Bixel

Scale Factor 1.00 pirel [ Pl
Page 1 of 1 Zaoms the repart automa Template - 1Image.zdr

» Use the Snap function to acquire an image with the camera, or load the
image "Color_grains.zvi" from the Product DVD from the folder \Demo

6-36
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Images and Scripts\AxioVision Images\imaging Plus using the Open
image function on the File menu.

The current image will be adopted.

The modified report can be saved using the Save or Save As functions
on the File menu.

Printing a report

The following example shows you how to print out a saved report or one that
you have just created.

>

>

Activate the report you have created by clicking on it or open a saved
report using File menu = Open Report.

From the File menu, select the Print function to open the standard dialog
for printing documents.

Enter the desired settings and click on Print to print the report.

Saving a report as a PDF file

The following example shows you how to create a PDF file from a saved
report or one that you have just created. This can be sent and printed out
again at any time on any system.

>

Activate the report you have created by clicking on it or open a saved
report using File menu = Open Report.

From the File menu select the Save to PDF function.
Under File name enter the desired name and click on Save to save the

report as a PDF file. This report can then be opened using Adobe Acrobat
Reader.
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Creating a report for a multichannel fluorescence

image

The following example shows you how to display a pseudo color image and
the images of the individual fluorescence channels with the corresponding
channel names for a 3-channel fluorescence image.

» Use the Snap function to acquire an image with the camera, or load the
image "CHO-3-channel_fluorescence.zvi" from the Product DVD from the
folder \Demo Images and Script\AxioVision Images\ Multichannel
Fluorescence Z-Stack using the Open image function on the File menu.

» To create a report, select the Create Data Report function on the

Evaluation menu.

» In the Create Data Report field,
select Connect to Gallery from the
Connection drop-down list box.

> In the Template drop-down list
box select the template
3channelfluorescence.zdr.

» In the Report Name field enter a
name for the report to be created,
e.g. "Testreport4".

» Click on OK.

E Create Data Report

Create Data Report |

Create Data Report
Connection

Template
Report Name
[[J5how in Edit Mode

Previgw

X

| Connect To Gallery -
| [l 3channelfluarescen =

[ TestreportS

RAER. ¥

R2IK4bPM

i i i
£
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» The new report is displayed and you can save it using the Save or Save
As functions on the File menu.

B Testreport5 *

DD REBEALARKAP M

Protocol

Multichannel Tuorescence image with 3 channels

Pseudocolorimage

Page 1 of 1 |Zooms the report aukoms Template - 3Channelfluarescence. zdr

Note:

e When the report is saved, the files linked to the gallery (images, data
tables) are automatically stored in a folder with the same name as the
report.
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Creating a report for a time lapse image with two
fluorescence channels

Note:
e The information relating to the user, company and address only appears if
this has been entered on the Tools menu = Options = ID.

The following example shows you how to display the images of individual
time points for a 2-channel time lapse image.

> Use the Snap function to acquire an image with the camera, or load the
image "4-Channel-timelapse.zvi" from the Product DVD from the folder
\Demo Images and Scripts\AxioVision Images\ Multichannel Fluorescence
Timelapse using the Open image function on the File menu.

> To create a report, select the Create Data Report function on the
Evaluate menu.

» In the Create Data Report field, select Connect to Gallery from the
Connection drop-down list box.

> In the Template drop-down list box select the template Timelapse.zdr.

> In the Report Name field enter a name for the report to be created, e.g.
"Testreport5".

> Click on OK.
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For the two channels (DIC, FITC) the time points 1,5-10, 20 and 30 will be
displayed in the report.
8 Create Data Report g|

Create Data Report |

Create Daka Repork

Connection Connect To Gallery o
Template Timelapse.zdr G >
Report Name Teftreports

[ shaw in Edit Made

Preview

REBSXALAL2IKJAD> M

a4 H Cancel H Apply
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> The new report is displayed and you can save it using the Save Report
As Template function on the File menu.

B Testreports * Q@g|
nGlleRmE xa 2 K4 M

Sampl  #Channel-timelapse.zvi

Page 1of 1 Zooms the repart aukomat Template - Timelapse. zdr

Note:

e When the report is saved, the files linked to the gallery (images, data
tables) are automatically stored in a folder with the same name as the
report.
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Creating a report with an image, data table and
histogram

Sample scripts can be installed from the Report Script Examples folder of the
Product DVD by launching the setup.exe function.

The following example shows you how to present the data of a measurement
in a report with output images, a statistics table and a histogram.

» Carry out the measurement for a Commander | Applications
number of images. To do so, select the
Repeat script function on the
Commander menu.

Scripks 4

Scripk-Infarmation

Fun scripk F9

& F &

Fepeat script F10

&=

Script-Editor Chrl+E

Options

> In the Select Source field select from the drop-down list box Folder,
from the drop-down list box Look in the directory Shared
Documents\Car/ Zeiss\/mages and mark the two images "round1.zvi" and
"round2.zvi".
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» Select in the Script selection field the sample script "AV48Example11a-
Evaluate_batch_EN.ziscript" and then click on Start.

®j Batch processing @E

Select source:

|FOIder “ |

Look in: | £ Images v| €] ? s [T~

2ChannelTimelapse, zvi

i roundi.

File name: |"round1 2w’ roundZ 2’ b |

Files of type: |.~'-‘-.II Picture Files [".2wi; * avi; “bmp; " tif; " jpg; V|

Script selection |

i 84 nv4gExamplel La-Evaluate_bakch_EM w | Info

Start ] [ Cancel
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> To create a report, select the Create Data Report function on the

Evaluate menu.
» In the Create Data Report E Create Data Report ®

field, select Connect to Gallery ——

from the Connection drop- Create Dete Report

dovvn ||st box Connection ICnnna(tTn Gallery vl

. Template | Image+Datatable-+Histogram.zdr V|j
Report Name | |

> In the Template drop-down o S

list box select the template -

Image+Datatable+Histogra RBES AL KA M

m.zdr. o

. Size distribution:

» In the Report Name text field

enter a name for the report to

be created, e.g. "TestreportA".
» Click on OK. A

Statistic table
Diameter classifcation
1
“ ;E
Count | Dismeter [m] ]
it I A 1. J: J: J: J: J:
Diarmeter
oK ” Cancel ][ Apply
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The new report is displayed and you can save it using the Save Report As
Template function on the File menu.

-

B DataReport1 *

nElRwEAxLR2 KA4> M

Carl Zeiss Imaging Solutions GmbH =

Size distribution:

Statiztic table
Doucription | ars fum?] l'-hirﬂn]hr muT_"‘.;" Formeirgia | DEnitometricmaan

Mitinim 1585085 = m 2w [ T8
[Ey 316 = 2251 0% 10024

Mean Fr] B4 858 o= 0

cont wo “m [Ir] “m [1%]

Sim TATZE0 =T BlEas [ ]
SH.Dev. 545851 B3 1908 [ 635

Diameter classifcation
10 7
£75
3 57
Oag A
o -
Count [ Dizmeter [um] )
clas.. clas.. clas.. clas. clas. clas..clas..clas .clas . clas...
Diametar
I\[Page 1of L ;Zooms the report automa;‘Temp\ate - Image+Datatable+Histogram,zdr -

Note:
e When the report is saved, the files linked to the gallery (images, data
tables) are automatically stored in a folder with the same name as the

report.
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Creating a report with saved data tables

Sample scripts can be installed from the Report Script Examples folder of the
Product DVD. by launching the setup.exe function.

The following example shows you how to perform a measurement with a
Commander script, display the measurement values that are saved in files in
a two-page report and automatically save this report both in ZDR format and
as a PDF file.

> Carry out the measurement for a number of Commander | Applications
images. To do this, select the Repeat script

- Scripts 4
function on the Commander menu.

Script-Infarmation

Run script Fa

EF &

Repeat script F10

=

Script-Editar Chrl+E

Options

> In the Select Source field select from the drop-down list box Folder,
from the drop-down list box Look in the directory Shared
Documents\Car/ Zeiss\/mages and mark the two images "round1.zvi" and
"round2.zvi".
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» Select in the Script selection field the sample script "AV48Example12a-
Evaluate_batch_EN.ziscript" and then click on Start.

%3 Batch processing

Select source:

Files of type: |AII Picture Files [*.2vi; ".avi; ".bmp; "Af; “jpg; » |

Scripk selection |

|FOIder v|
Loak i | 12 Images v| ¢) ? o ,
File name: |"round‘| 2w "round2.zvi” v |

i 83 av4sExample12a-Evaluate_batch_DE

- | Info

Start

] [ Cancel
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» The script automatically saves
the generated raw-data, class
and statistics tables in the
directory C:lguestand opens
the Create Data Report

B Create Data Report

Automatic Preview

o | |2 [

Stop

dialog.

> In the Template drop-down
list box select the template
3datatables.zdr.

> A report with three data tables
will be created automatically.

» Click OK.

5] create Data Report |

Create Data Report
Connection

Folder

Template

Report Name
[]5how in Edit Made

Preview

| connect Ta Folder

| ciguest

=]

aDatatables 20

3 2]

| Testreport

EERF PR

0K

=]

Apply ]
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AL KAP M

FRowdats table

Rowdata table

s pm | Permatir um] | Damstrpm) | Fomcii | Centtomebemen ) [iPwmehn ] | OwnEirm) | Fomarsls Gy
Pt b I - NS W= S
[ ol 2 S Sl 1 2 1 S 2 S oo | 1801031 5145 15143 055 2625

T it ik T =

= T e o Fifi

FE it i na i

= sT178 16833 [E] S Statistic table

g = e IrS S

K s ™ new | oar | e | Deseription | Area [um] Pvﬂlmmv‘hr ﬁaznmv]ﬁr Formlrels Dvnl\w[g\r:gliumv:n

ik i e HES v | | e e s

T e = o ma T I T T [

L SBIE o0& A2 Mean ETTCE Bl 18598 0% &

W6SI 5078 LEE] 9953 Cout o wm wm “m wm

e =020 1918 053 EE] Sm 1212410 E=TED R wue EE]

I i i e o LTI T T T N R

o £ wa oo S

e s e st o

T i e [E] ot

23681 Bt EhE) EG] [ 1<) C|assification table

B3I 216 19030 [iET] @15 ‘Count [ Dlam ater [am]

= T o =] T

i
o
I o X N B o
=y T 1om s om o
o
i
o
i
Fiv i ais et g
Page 10f 2 Zooms the repatt autom Template - IDatatables, zdr Page 2 of 2 Zooms the report aukom Template - 3Datatables, zdr

The report can anytime be loaded and printed out from the folder C:lguest.

Note:

e When you are using a report template that contains file links to a folder,
the linked files need to be retained if the report is to be printed out again
at a later point in time.
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Creating a report with files from an archive

Sample scripts can be installed from the Report Script Examples folder of the
Product DVD. by launching the setup.exe function.

The following example shows you how to display images and measurement
values saved in an archive together in a report.

> First, use the New function on the File menu to create a new Asset
Archive with the name "Test" in the folder CAguest.

& SOL based Archive

Mame: oK

[t '
‘Working Folder:
C:iguest

AEE|

& C:\guestiTest.zva

pr-d@FKHAP MXxEET D

= E

[ Examinations

{85 Contacts
,':‘l Categories
A4 Search
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> Create a new project with the name "P0O001" using the Add New
Project function on the Archive menu, using the template Default.

Project
Project-ID.: Pomaot [.] Status: 0 - Mot Started
Description:
Date: 19-Mar-07F 13:42:13
Comment: Contact:
» Carry out the measurement for a number of Commander | Applications
images. To do this, select the Repeat script Scripts N

function on the Commander menu.
Script-Information |

Run scripk Fa
Repeat script F10

ESF S

Script-Editar Chrl+E

Options

> In the Select Source field select Folder from the drop-down list box,
under Look in the directory Shared Documents\Carl Zeiss\images " and
mark the two images "round1.zvi" and "round2.zvi".
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> In the Script selection field select the sample script "AV48Example13a-
Evaluate_batch_EN.ziscript" and then click on Start.

®; Batch processing

Select source:

| Falder -

Look in: | 123 Images vi 3T e E

File name: |"r0und1 2yl round2. zvi B

Files of type: iAII Picture Files [*.2vi; *.avi; " bmp; “.tif; “jpg; “j2k; “jp2: "ail; "t vI

Script selection |

i 8 Av48Example13a1-Evaluate_batch_EN . | Info
[ Start ][ Canicel ]

> In the menu Commander = Scripts = Workgroup open the file
" AV48Example13a2-Evaluate_batch.ziscript"

> Click Start.
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AV4BExample13a2-Evaluate_batch X

Av48Examplel3aZ-Evaluate_batch |
Dokumentname Drawlmage E]
Archivname Test.zva E]

[2) Senden an Asset Archiv
D okumentnarme StatisticT able E]
Archivhame Test.zva E]

[3] Senden an Asset Archiv
D okumentnarme ClassificationT able E]
Archivname Test.zva E]
[ OF ] [ Cancel ] [ Apply ]

All files, created with the script are saved automatically in the project
"00001" of the archive.
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To create a report, select the Create Data Report function on the

Evaluate menu.

In the Create Data Report field,
select Connect to Archive from the
Connection drop-down list box.

In the dialog Create Report select
in the drop-down list box Template
"PO00T".

In the Template drop-down list box
select the template
Image+Datatable+Histogram+
Archive.zdr.

In the Report Name text field enter
a name for the report to be created,
e.g. "TestreportB".

Click on OK.

B Create Data Report

X

[ [l create Data Report |

Create Data Report

Connection | conmect Ta archive

~|

Archive project ID [poans

v

emriale | [ tmage+ostatstle+istogram_archive.zdr |

Repart Mame [

[ 5how in Edit Made:

Preview

Rugxssr K4 M

J [ concel | [ apply
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The new report is displayed and you can save it using the Save or Save As

functions on the File menu.

E DataRaport3 =

n@ElewE ARR2 K4k P

Carl Zaiss Imaging Solutions GmbH

>

Size distribution:

Statistic table

Description | Area pmd Perh\Jr:'\n?Qer Dia[un:na]ter Farmeircle| DERStometricmean
Minimum 15864 .85 487 .07 14208 086 6329
M azimum 2888716 764.25 222.51 096 10278

Mean 28735.04 558 46 18042 09z 8633

Count 41.00 <H1.00 41.00 41.00 41.00

Sum 117813663 | 2600702 | 780772 3768 3630 67

Std. Dew. 537724 G465 18,20 0.0z 2.88
Diameter classification

8
- & . 142,08 »= und = 150.12 182.30 »= und < 190.34
§ 4 150,12 »= und = 158.17 . 190,34 »= und < 198,38
S} 2 158.17 3= und < 186.21 [l 198.38 3= und < 20843

M 16621 5=und < 17425 [l 206.43 5= und < 214.47
8 I 174 .25 = und = 18230 214 47 3= und =< 22251
Count [ Dismet...
Diameter
Fage 1 of 1 Zoom - 6 % Templats - Imags+Datatable+Histogram_Archive.zdr

Note:

e When you are using a report template (e.g.

Image+Datatable+Histogram+Archive.zdr) that contains file linked to a
project within an archive, the linked files need to be retained in this
archive/project, if the report is to be printed out again at a later point in

time.
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6.5 Creating charts
Properties of charts

A chart is used for the graphic display of measurement data that are available
in a data table.

In AxioVision it is possible, in the opened data table, to switch directly from
the table view to the chart view. The type of chart is defined in the chart view
(e.g. bar chart, line chart). From this, it is possible to generate an image or a
meta file. The chart settings can be saved as well as loaded.

Newly created or modified chart settings are saved in the £igene Dateier\Car/
Zeiss\Data\Fvaluate user folder or in the Gemeinsame Dokumente\Carl Zeiss\
Data\Fvaluate " work group folder with the file extension *.zdcs.

Creating data tables with a script

Sample scripts can be installed from the folders Report Script Examples and
Evaluate Script Examples of the Product DVD by launching the setup.exe
function.

The following example shows you how to generate various data tables (raw
data table, statistic table, classification table). You need these tables to carry
out the bar charts and line charts, which are descriped on the following

pages.

» Carry out the measurement for a number of Commander | Applications
images. To do so, select the Repeat script Seripts v

function on the Commander menu. . ,
acript-Information |

Run scripk F2

EF &

Repeat scripk F10

iE

Script-Editar Crrl+E

Options
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> In the Select Source field select from the drop-down list box the function
Folder. Select from the drop-down list box Look in: the directory Shared
Documents\Car/ Zeiss\Images. Now mark the two images "round1.zvi"
and "round2.zvi".

» Select in the Script selection field the sample script "AV48Example11a-
Evaluate_batch_EN.ziscript" and then click on Start.

=5 Batch processing @@

Select source:

| Folder |

Look in: | £ Images v o2 E

2Ch

ITimelapse.zvi

File name: | 'raundt 2" “iound2 z+i" e ‘
Files of type: | All Picture Files [*.2vi; " avi; “bmp; “tif; jpg; v |
Script selection
;&i AW4EExample] 1 a-Evaluate_batch_EN vJ [ Info

The result are three data tables:

* Raw data table (OutputTableRegion)
= Statistic table (StatisticTable)
= (Classification table (ClassificationTable)
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Creating a bar chart

In order to create a bar chart, the data must be available in a classified table.
In the example below, the number of measurement values in each class is
displayed as an individual bar. First, execute the sample script described in the

" Creating data tables with a script" section.

Click on the table ClassificationTable and switch-on the Chart View at the

lower edge of the dialog window.

BB ClassificationTable ®

Ceescription | Count ( Diameter [prm] )
142.08 »= and = 150,12 1.00
150,12 »=and < 158.17 1.00
158,17 »=and < 166.21 0.0o
166,21 »=and = 174,25 Z.00
174,25 »=and < 1582.30 3.00
182,30 »= and = 190,34 5.00
190,34 »=and < 198.38 1.00
195,38 »= and < 206,43 8.00
206,43 == and < 214.47 g.00
214,47 == and =< 222,51 2.00

» In the Chart Data field, select

Series in Rows

under Chart Type "Series in Chart Type
ROWS " L Series Yalues Columns

Count { Diameter [pm] )

Rows Condition

Series Captions

> In the Series Values Columns T
ow Graph Yalues

field, select the column with the ¢ 7 Jina zeros

O

desired measurement values, i serting Type

More

this example "Count
(Diameter)". Only the bars of
this column will be displayed.
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» Activate the check box Show
Graph Values to display the
measurement values in the
corresponding bars.

» Under Series Captions enter
the name of the classes (e.g.
Class1, Class2, Class3, ...) by
double-cklicking on the chart
title.

» In the Legend field activate the
check box Legend Visible. The
name of each individual class
will be displayed in the
respective color at the right side
of the chart.

» Alternatively you can activate
the check box Legend from
Column. Select under Series
Caption Column the column
"Description. The class
boundaries will be adopted.

Chart Type

Series in Rows

L series Yalues Columns

Count § Diameter [um] )

Rows Condition

Seties Captions

Showe Graph values
Show Trailing Zeros O
Sorking Type Mone

Legend Visible

L Legend Position Right

L Legend Background Color = Hi
L Legend Text Color [ | i
I—Legencl Text Fonk Microsoft Sans Serif ab
Legend Fram Column

L Series Caption Column Descripkion
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Diameter distribution

Y Axis
=
|

Count | Diameter [im] )
Axis

> Instead of the legends you can
display the names of the series
in rows below the bars. To do
so switch off Legend Visible in
the Legend field.

In the X Axis field switch on
Show Series On X Axis.

W clas: 1
M clas: 2
W class 3
class 4
M olss5
M cla:s 6
W class 7
W class 5
M clacs o
B cls: 10)

¥ fxis Capion Wisible

L& tidis Caption i dods

Ly axis Text Color il A
L pidis Text Font Microsoft Sans Serif ab
Axis Text Orientation Horizonkal

Show ¥ Yalues

Show Series On X Axis
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» In the Caption field unter Chart
Type enter a title, e.g.
"Diameter distribution".

» In the Chart Data field, under
Rows Condition, enter e.g.
"4-10", if you will display only a
part in a sorted

» Under Sorting Type select
"Ascending” and under Series
Values Columns select "Count
(Diameter)".

Diameter distribution

Courd | Camates fam] ]
03 cassd ass &
i

elass 1 elass 2

13 elnas T

!

Caption Yisible

L chart Caption

Diameter distribution

|—Capti0n Position Top

I—Caption Alignment Center

|—'Caption Color [ | 3
|—'Caption Fant Microsaoft Sans Serif ab

!

Chart Type Series in Rows

L series values Columns Count § Diameter [um] 3
Rows Condition 4-10

Series Captions

Show Graph Values

Show Trailing Zeros |

Sorting Type Ascending

L Column to sort

Count § Diameter [um] 3
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The bar chart will be displayed. You can save the chart settings by clicking on
the Save As button.

Creating an X-Y point chart

In order to create an X-Y point chart (so-called scattergram), the data must be
available in a raw data table. In the example below, area and diameter are
plotted against one another. First, execute the sample script described in the
"Creating data tables with a script" section.

B8 OutputTableRegion *

Area[pm=]|  Perimeter [um]| Dismeter [pm]|  Formcirde|  Densitometricmean [Grey]
1555485 457,07 142,08 0.93 92,62 o~
24698,90 614,68 177.33 0.91 88,51
38887.16 753,54 222,51 0.96 91.17
34354.03 73011 z09.14 0.90 79.20
22254.57 577740 166,33 0.93 97.25
24432.25 595,02 176,37 0,96 91.77
23821.16 604,45 174.16 091 100.84
25767.74 626,02 161,20 091 §1.85
27309,90 653,87 186.47 0.89 85.90
2295454 589,16 170,96 0.9z 8242
28176.53 650,75 189.41 0.93 §9.53
30687,52 60,20 197.67 0,93 91.89
3145416 70182 200,12 0.89 82,65
25921.07 634,68 181.67 0.90 77.85
32376.34 705.25 203.03 0.91 §3.94
25787.74 634,68 181.20 0,90 85,91
23687.84 599.73 173.67 0.9z 92,83
28443, 18 BBZ, 16 190.30 0.91 93.15
3z220,79 7482 202,55 0,66 76,53
34742,90 733.20 210,32 0,90 88.03
31993.58 693,20 201.85 0.93 85.25
18010.51 51145 151.43 0.96 95.26
2348704 603,64 172,93 0,90 102,78
3205413 687,21 202,02 0,95 100,13
34342,92 705.39 209,11 0.96 63,92
25421.09 621,69 179,91 0.92 68,29
27698.77 653,54 187.80 091 82,82
2585441 61973 181.44 0.94 91.88
31965.25 699,75 201.74 0.91 74.21
36109,51 764,25 214.42 0,66 86,07
34776.23 72768 210,42 0,92 70,22
22176.79 5919z 168.04 0.88 81.75
3419546 735,96 206,67 0,56 9z.49
38231.63 753.54 220,63 0.94 72,43
33876.27 709.16 207.68 0.94 78.21
26009, 96 629,97 181.98 0.9z G425
34390.47 726,19 209,28 091 gz.05
22995,93 583.64 171,12 0.94 96,53
2765433 B50.75 157.64 091 97.65
3155415 61,35 200,44 0,95 77.98
31465.27 694,01 200,16 0.91 91.85 ¥

Chark Yiew

Click on the table OutputTableRegion and switch on the Chart View at the
lower edge of the dialog window.
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In the Chart Data field select under
Chart Type "X-Y-Point".

Under Series Values Columns select
this column, which displays the
measurement values on the y axis, in
this example "Area".

Under X Axis Values Type select
“Values in Column™".

Under X Axis Values Column select
this column, which displays the
measurement values on the x axis, in
this example "Diameter".

In the X Axis field activate the check
boxes X Axis Caption Visible and X
Axis Caption.

Under X Axis Caption enter
"Diameter".

In the Y Axis field activate the check
boxes Y Axis Caption Visible and Y
Axis Caption.

Under Y Axis Caption enter "Area".

Chart Type

#-Y-Paint

L Series values Calumins

Area [pmz]

Ly fucis values Tvpe

Yalues In Column

L4 s values Calumin

Diameter [pm]

Rows Condition

Series Captions

Show Trailing Zeros

|

Sorting Type

Mone

Flotting R.ange Automatic

Scale Type Linear

Scaling Factor 11

Show ¥ Values

Treat % Yalues as Date/Time | [

% Axis Caption ¥isible

s pis Capkion Diameter

L4 fiis Text Calor [ ] Hu
L% s Text Font Microsoft Sans Serif ab
Axis Text Orientation Harizontal

Precision 2 :

a2

Flotting R.ange Automatic

Scale Type Linear

Scaling Factar 11

Show ¥ Values

¥ Axis Caption Yisible

|—\" Axis Caplion Area

Ly s Text Calar [ ] Hid
L fixis Text Fort Microsoft Sans Serif ah
Precision 2 :
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> In the Caption field enter a title
under Chart Caption, e.g. "Area (Y), |Cetion sbe
Diameter (X) " L chart Caption Area (), Diameter (%)
) i—-Caption Position Top
I—-Caption Alignment Center
L Caption Calar [ ] Hil
I—--Captiun Font Microsoft Sans Serif ab
Area (Y), Diameter (X)
38887.16 — @
®
@
&
&
3312308 —
&
&#
@
@
@
o Lo
£ 2 @
&
&
@
@
'0
¢
&
2161283 —
®
15854 85 T T T T T T
14208 162.19 1823 20241 22251
Diarmeter

The X-Y point chart will be displayed. You can save the chart settings by

clicking on the Save As button.
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Creating a X-Y line chart

To create a X-Y line chart the data should be available in a raw data table. In
the following example area the mean gray value is plotted against the time
points to demonstrate the changing of the fluorescence intensity of the cells
over the time.

» Carry out the measurement for a time series. Commander | Applications
To do so, select the Repeat script function on

Scripks 4
the Commander menu.

acripk-Information

Rur scripk Fa

& F &

Repeat script F10

=

Scripk-Editor ChrlH-E

Options

> In the Select Source field select from the drop-down list box Folder,
from the drop-down list box Look in the directory Shared
Documents\Carl Zeiss\/mages and mark the image
"2ChannelTimelapse.zvi".
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> Select in the Script selection field the sample script " AV48Example7a-
Evaluate_batch_EN.ziscript" and then click on Start.

=5 Wiederholen @

Guellenauswahl:

|Ordner i |

Look in: | (3 Images v| ) ? s -

roundz. zvi

File name: |2ChannelT imelapse.zvi - |

Files of type: |Al\e Bildformate [*.zvi; " avi; “.bmp; "t " ipg: "2k "ip2: " aif: " w |

Skriptauswahl |

83 av48Example7a-Evaluate_batch - | Info
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The result is a filtered table (FilterTable2).

BE FilterTable2 *

_IDRegion| ImagelDTime | ImageChannelMame | Densitometricmean [Grey]
1 20 FITC 62330.09 A
1 21 FITC 63178.17
1 22 FITC 6259059
1 23 FITC 62536.21
1 24 FITC 63001.94
1 25 FITC 62376.53
1 26 FITC 62753.07
1 27 FITC G62495.62
i 28 FITC 6264701
1 29 FITC 62520.85
1 30 FITC 62593.90
1 31 FITC 62693.22
1 32 FITC 62537.09
1 33 FITC 62peE.59
1 34 FITC 62619.03
1 35 FITC 62467 .46
1 36 FITC 63150.63
| 37 FITC 63247.69
1 38 FITC 62937.11  —
1 39 FITC 62955.49
v
Chart View

» Click on the table FilterTable2 and switch on the Chart View at the
lower edge of the dialog window.

> In the Chart Data field, select "X-Y-

Chart Type ®--Line

Line" under Chart Type. po e
- Series Yalues Columns Densitometricmean [Grey]
. s piis values Tvpe Walues In Column
» Under Series Values Columns select T as values column ImageIDTime
the column, which displays the Rops Condition
measurement values on the y axis, in  3eries Captions
this example " Densitometricmean®, ~ 2hv Traing zeres =
Sorting Type Mone

» Under X Axis Values Type select
“Values in Column™".

> Under X Axis Values Column select
the column, which displays the
measurement values on the x axis, in
this example " ImagelDTime".
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In the X Axis and Y Axis fields switch
on the check boxes Show X (Y)
Values and X (Y) Axis Caption
Visible.

In the X Axis field enter "Timepoint"
under X Axis Caption and in the Y
Axis field enter "Mean gray value"
under Y Axis Caption.

In the X Axis field enter the value
"0" under Precision, to display the
timepoints as integer values.

In the Legend field switch off the
function Legend Visible.

In the Caption field enter a title
under Chart Caption, e.g.
"Fluorescence intensity". The mean
gray values of each individual cell at
each timepoint will be displayed.

I

Flotting R.ange Automatic

Scale Type Linear

Scaling Factor 11

Show ¥ Values

Treat ¥ Yalues as DatefTime | [

% Bxis Capion Yisible

|—>< Axis Capkion Timepoink

Lt pads Text Calor [ ] Hi
L4 pads Text Fant Microsoft Sans Serif ab
Axis Text Orientation Harizantal

Precision u] :

I

Flotting R.ange Automatic

Scale Type Linear

Scaling Factor 11

Show ¥ Values

¥ Axis Capion Yisible

|—\" Axis Caption Measn gray value

L ¥ Axis Text Color [ ] H

L pads Text Fant Microsoft Sans Serif ab

Precision 2 :
2

Legend Yisible | ||

I

Caption Yisible

L chart Caption

Fluorescence intensity

I—Caption Position Top

I—Caption Alignment Center

L Caption Calar [ ] H
I—Caption Font Microsoft Sans Serif ab
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Fluorescence intensity
6324789 —

6301344 —

62788.99 —|

Measn gray velue

6255954 —|

£2330.08 T T T T
20 b= 30 34 39
Timepaint

The X-Y line chart will be displayed. You can save the chart settings by clicking
on the Save As button.

Saving and resetting chart settings

» To save chart settings click on the Save As button in the Chart View of
the data table. Enter a name for the chart, e.g. "line chart".

» To reset chart settings click on the Reset button.

» To import chart settings, use the T icon in the report's design mode.
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Loading and adapting chart settings for any table

> First, generate a data table containing several measurement values, e.g.
by measuring an image interactively. Click on the Load button in the
chart view.

Alternatively you can also call up the Create Data Chart function from the
Evaluate menu.

> Select "Use External Settings" under the Data settings type parameter.

» Then select your file containing the settings under the External chart
settings file parameter.

» Now make the necessary adaptations.
Creating an image from a chart

> In the Chart View of the data table click on the Create Image button
and enter a name. The chart will be saved in bmp format.

Exporting a chart as a meta file

> In the chart view of the data table, click on the Create EMF button and
enter a name. You can choose between two formats: EMF (enhanced
meta file) and WMF (Windows meta file).

Alternatively you can also call up the Create Data Chart function from the
Evaluate menu.

> Select "Use External Settings" under the Chart settings type parameter
to select your file under External chart settings file or select "Use
Settings From Table" if you wish to adopt the settings from the table.
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WL Create Data Chart

=

1A Create Data Chart |

aramele

121 Create Data Chart |
Input table

aramele

FegionT able E] Input table FegionT able [:]
Output EMF file MetaChart Output EMF file MetaChart
Chart settings type Usze Seftings From Table %

Chart zettings type Usze Erternal Settings
External chart settings file *zdes

-
Extemal chart settings file  *.zdcs

(J

[o]'4 ][ Cancel ][ Apply

QK H Cancel ][ Apply
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7 Documentation
7.1 General

Documentation is probably the most important part of your work. This term is
often used to cover a number of different procedures:

In one case it may simply be a question of saving image files under a definable
name; in others it may be a question of storing additional information with
the images, so that the conditions of acquisition can be traced and recreated
identically, or so that individual images can be found again quickly using this
additional information.

Even in the basic version of AxioVision, the Image Browser offers a wide
range of options that enable you to manage your images efficiently.
Additionally you can save your images in a folder-based archive.

Via the AxioVision module Asset Archive, you can archive even extremely
large quantities of data.

Note:
e Important information about "Saving" can be found in chapter 8.2 "User
and File Administration".

7.2 AxioVision ZVI - the Image Format for Digital
Microscopy

Advantages of the ZVI format

The AxioVision ZVI image file format is central to documentation with
AxioVision. Compared to external formats, such as BMP, JPG, TIF etc., the ZVI
format offers you numerous advantages:

= Saving without loss of quality. AxioVision also saves the current
display settings for brightness, contrast and gamma value, without
modifying the original data. You can, therefore, reactivate the original
display of the image at any time. For external formats, you either have to
go through the laborious process of finding the relevant display again or
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the pixel information has to be saved in modified form. However, in this
case the original data are lost.

* Incorporation of additional data (e.g. microscope and camera
configurations, comments, information on the sample etc.).

= Separate saving of image and annotations. This means that
annotations can also be changed or deleted at a later time. When
external formats are used, annotations have to be "burnt" into the
image. However, they can then no longer be deleted or changed. In this
case, of course, the pixel data beneath the annotations are overwritten.

* Incorporation of measurement data for interactive measurements
into the image file.

= Management of all data in a single file. This makes it much simpler to
handle the files, particularly when working with multidimensional images.
If you use external formats, every single image has to be saved separately.
This can quickly result in several hundred individual image files.

None of the above features are available with other formats. In short, the ZVI
format has been specially developed for use in the field of digital microscopy.
This is not the case with any of the other formats.

Saving 2D images

AxioVision gives you the option, for images saved in external formats, saving
all additional information (additional data, annotations, interactive
measurements etc.) separately from the actual image data. An additional file
is created, containing these data, for each image. The format of the file is
XML. This XML file is saved in the same folder as the image. The name of the
XML file is composed of the name of the image + the extension + "XML".
Therefore, if the saved image is called "Testimage.jpg", a file is generated
with the name "Testimage.jpg. meat.xml", which then contains all the
additional information.
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When you open an image with AxioVision that has been saved in an external
format, the system will always check automatically whether a file containing
the corresponding additional data is present. If one is, these data are read out
and displayed accordingly. Of course, this only applies if you are working in
AxioVision. When you open an image such as this in a different image
processing program, the image is displayed without the additional
information.

To save an image with a format larger than 8 bits such that it can be displayed
in another application program just like it is displayed in AxioVision, we
recommend that you activate the Apply display mappings check box when
saving the image (File = Save As). Please note, however, that this will
change the pixel values.

Saving multidimensional images

In principle, multidimensional images can be saved using the standard
function for saving images (File = Save As). Images can also be saved in
external formats using this function. For multidimensional images, however,
all single images then have to be saved in separate files. In order to retain an
overview, only the first image is saved under the specified name and folder for
each multidimensional image. A separate subfolder is created for the single
images that belong with it:

[ame
i Mosaix TMA.jog_Files
B Mosaiv TMA. jng

A MosaiX image saved as a jpg file. The single images are saved in the
MosaiX TMA.jpg._Files folder.

An XML file with the additional information is also saved in the folder with the
single images. The XML file containing the additional information always
bears the name "_Meta.xml":
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=) Images - ;

3 Masaixt TMA.ipg_Files EJMosaix TMA pO0.ipq
|9 Mosaiz TMa p01.ipg
| Mosaiz: TMA p02.ing
| Mosai: TMA p03.ing
|59 Mosaix TMA po4.ipg
| Mosai: TMA p0S.ing
| Mosai: TMA pl6.ing
|59 Mosaix TMA pO7.ipg
| Mosai: TMA p0E.ing
| Mosai: TMA p09.ing
|59 Mosaix TMA p10.ipg

Subfolder containing single images and XML file

When you open an image with AxioVision that has been saved in an external
format, the system will always check automatically whether such a folder is
present. If one is, the single images are read out and combined to form a
multidimensional image. In the course of this process, the information from
the "_meta.xml" file is analyzed.

Note:

e The File = Export function offers special functions for saving
multidimensional images. These include, for example, functions for
generating video formats or special functions for saving multichannel
fluorescence images.

7.3 Managing Images with the Image File Browser

The Image File Browser allows you to display the images contained in the
folders on all of your PC’s drives as a gallery or list, or with a form for entering
additional data; you are able to search for and load images and view a slide
show. The image browser is a convenient, easy-to-use tool to help you
manage your images.

To open the image browser, select File = Image File Browser.
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The Image File Browser window

% Image File Browser

(& Desktop
= Arbeitsplatz
[} Systemsteuerung
A 3ve-Diskette (4:)
“e Lokaler Datentrager (C:)
% Lokaler Datentrager (D)
L CO-RW-Laufwerk (1)
B Metzwerkurngebung
Eigene Dateien
i) Carl Zeiss
i) Dawnloads
2} Eigene Bildar
|3 Eigene sBooks
I Eigene Maps
&) Eigene Musik
{3 FinePrint-Dateien
=2 1SG
] 1S Bilder
i Meine Shapes
{3 Meuer Ordner
|3 POF-Dateien
I Updaters
D x
# Papierkorb
2 NwW-15G

EaodKddMNxEmZaET

| MAUSL_SAG. ..

™

radiolarial.zwi

Desmidiacea. ..

X

' S
bértierchen. ... CETZ.TIF foraminifera...

. P
pleurosigma...  pleurosigma. .. radl. TIF
SILYERGRAL... Xanthoria_p... auge_vor_s...
Malvengriffe... rad_result.tif  stern_vor_s... 3

The left-hand side shows your system'’s folder structure, in the familiar
Microsoft Windows Explorer format.

The Image File Browser can be operated fully using the functions on the

toolbar.

If you select a particular folder, all the image files it contains are displayed
automatically in the selected mode (here Gallery mode).
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The functions of the Image File Browser toolbar

DaodKdpPMxEzaaa

= Refreshes all views.
=

-, Opens the dialog window Scan drive.
o] Creates a new folder or edits an existing one.
:ﬂ_" Loads the selected image(s) from the archive.

J\"«] Moves to the first record.

q Moves to the previous record.

> Moves to the next record.
MY Moves to the last record.
¥ Deletes the currently selected record.
s Selects the Data Grid mode.
= Selects the Form mode.
=] Selects the Gallery mode.
| Runs the slide show using all records. To stop the slide show, press the

Esc key or right-click in the image and deselect Slide show.

| Runs the slide show using selected records. To stop the slide show,
press the Esc key or right-click in the image and deselect Slide show.
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Context menu of the Image File Browser

TH Grid Wiew
=5 Gallery Wiew
—5 Form Yiew
1<l First Alt+Page Up
<] Previous CtrHPage Up
> Mext CtrHPage Down
#] Last alt+Page Down
= Load Image
Purge deleted files...
32 % 32
64 x 64
128 x 128

LJ  Slide show
LI Slide show {selected)

El Properties  Alt+Enter

™ Displays the image files contained in the
Grid View selected folder in grid view.
== Displays the image files contained in the
Gallery View selected folder in gallery view.
= Displays the image files contained in the
= Form View selected folder in form view.
A [ Selects the first, previous, next or last image
g . ,
K4 b g First in the selected view.
Previous, Next, Last
:3:' Loads the selected image.
Load Image
Purche deleted files Purches the deleted image files from the
cache.
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32x32, 64x64, 128x128
¥
Slide show

¥

Slide show (selected)

- Properties

Selects the size of the image files displayed.

Shows all image files as a slide show.

Shows all selected image files as a slide
show.

Opens the image’s property window.

Context menu of the slide show

1<l First Alt+Page Up
<] Previous CtrHPage Up
B Mext CirHPage Down
] Last  Alt+Page Down

Lse Timer
Slide show

AUtD Zoom

Kd b pl
Previous, Next, Last

|T Use Timer

First,

E Slide show

|; Auto Zoom

Selects the first, previous, next or last image
of the selected view.

Activates the timer: the slide show
automatically proceeds to the next image
or

Deactivates the timer: in this case use the
arrow keys on the keyboard to go to the

next (=) or previous (<) image.

Stops the slide show.

Continuously adjusts the zoom factor of the
image display to the size of the window.
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Change the form for data entries

A form is used to enter data and to display information on the monitor.

To display image information and enter additional information switch to the

-
—a
Form view by clicking on the icon. In the Form view, the form
"Archive.zvf" is used:
~
Title: 0314000
Filename: 05140vU.TIF
Date: 26.03.2002 11:23:31
Size (Bytes): 2516055
Subject:
Keywords:
Comment:
Microscope:
Objective:
Dptovar:
Reflector:
Condenser Contrast:
Camera:
Exposure time [ms]:
Acquisition date:
Image format: 24 bit RGB color
Image size: 1116 ¥ 840 Pisxel
Scaling X: 1 Pixel / Pixel
Scaling ¥: 1 Pixel / Pixel
Scaling 2: 1 Pixel / Pixel B
< >

The form "Archive.zvf".

This form must be in the folder Programs\Carl Zeiss

Visior\NAxioVisionAA OO0 Templates\Form.

AxioVision User's Guide, Release 4.8.2
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To use a different form for the form view in the Image Browser, generate a
new form on the basis of the installed templates, and save this form in the
folder mentioned above.

> From the File menu select the New function and there the Form tab.

» Select one of the templates and click on OK. To see a preview of
templates, click on Apply. The corresponding template is then opened
without the New dialog being closed.

» Now select the Save As function from the File menu, and go to the data
directory “C:\Programs\Carl Zeiss
Vision\AxioVision4\0009\Templates\Form ". Open the form folder, or
create it if it does not already exist, and save the template under the
name "Archive.zvf".

4
> Now open the image browser and refresh the image gallery = If the

I

form view is not active, click on the = button on the image browser’s
toolbar.

7.4 Generate, print and export reports with the
file extension ZVR

Reports are used to display and print out saved images and the additional
information relating to them (title, author, comments, keywords etc.). Each
report is based on what is known as a report template. Templates specify the
layout and formatting for the report and its individual elements (image, data
etc.).

You can modify report templates yourself, or generate completely new ones.
Please also read the section "Templates for forms and reports", which you will
find further down this section. The template files are saved in the folder
Programs\Carl Zeiss Visio\NAxioVisiondA OO0 Templates\Report.
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To allow reports to be incorporated into other documents (e.g. Word files),
the option of exporting them is available. AxioVision offers export into the so-
called Microsoft Windows Metafile Format (WMF). This format allows you to
incorporate reports into virtually any Microsoft Windows program. The
individual fields of a report can be modified in most cases. However, the
precise range of functions depends on the program in question.

Generating new reports

> ACUVate T.he |mage fOI’ WhICh you | DC¥.zvi | fluor02 bF | Inbmeas.tif | Zylinder.2vi |
want to generate a report.

» Select from the File menu the New function, and activate the Reports
(zvr) tab.

B archives Reports (zdry  [H Reports (zvr) |:1 Farms
IMame Title Subject Description Filename -~
Progrﬁm:
al g ) All {letter) ] Allimage datarep...  CihProgrammelC
|_j Basic {letter) Basic {letter) Basic {letter) Easic image data ...  C:\Programme’C.
|j Basic multi {letter) Basic multi {letter) Basic multi {letter) Easic multi image ... C:\Programme’C.
|_j Blank (a4} Elank. {a4) Blank {a4) Elank report (A4} CiiProgrammetC.
|_j Double (letter) Double fluorescen...  Double Fluorescen...  Double fluorescen...  Cii\ProgrammelC.
|_: Double overview (... Double overview ...  Double overview ...  Double fluorescen...  C:\Programmelc.
|j Empty (lettery Empty {letker) Empty {letter) Empty report {lett,..  Ci\ProgrammelC.
|_j Extended] {letter) Extendedl {letter) Extendedl {letter)  Extendedimage d... C:iProgrammeiC
[ Futandad? flattert  Fubandad? flstarl  Fybanded flettert  Fybandedimane d  ©ABracrammeli™. b
[ K ] [ Cancel ] [ Apply ]
» Select one of the templates and
p (0] 4 Cancel Apply

click on OK. To see a preview of
templates, click on Apply. The
corresponding template is then
opened without the New dialog
being closed.
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> The new report is now displayed. SE—
You can save it just like any other v
file via File = Save or = Save As.

ZEISS

Printing a report

» Activate the report that you want to T —
print. e
> Select from the File menu the Print 'G

function. The standard dialog for

printing documents is then displayed. / '

> Enter the desired settings and click on
OK to print the report.
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Exporting a report

» Activate the report that you want -~
to export.

» Right-click in the report and select =) Full Screen Fi1
the Export to WMF function.

Set TAR arder

Export to WIME N |
r‘“
Ei Properties  Alt+Enter

» A standard Microsoft Windows dialog for saving the file is then opened.
Select the target folder under Save As and enter a file name.

» Then click on OK to save the report.
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Templates for forms and reports

Reports are mainly used to print out saved images and the additional
information relating to them (title, author, comments, keywords etc.).

Forms are used for displaying information in a structured way and for
entering information on screen.

Reports and forms are based on what are known as templates. Templates
specify the layout and formatting of the individual elements (image, data etc.).

You can modify templates yourself, or generate completely new ones. The
template files are saved in the folder Programs\Car/ Zeiss
Visio\AxioVisiond OO0 Templates\Forms or Report.

AxioVision is supplied with a range of different templates. This means that
you do not necessarily have to generate templates yourself. Often, however, a
modification will be necessary to bring the templates into line with company
or project-specific requirements.

As the generation of templates can be very time-consuming, depending on
their complexity, we recommend that you use an existing template as a
starting point wherever possible. This avoids having to generate them from
scratch (an even more time-consuming process).

Note:

e The following example runs through the steps required to edit a template,
using the example of a report. These steps also apply, however, to form
templates.
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Settings for editing a template

> Select from the File menu the New function, and activate the Reports or
Forms tab.

B archives Reports (zdry  [H Reports (zvr) |:i Farms

IMame Title Subject Description Filename -~

Program:

All ) f g Allimage data rep..,

A ! )

|_: Basic {letter) Basic {letter) Easic image data ...

|j Basic multi {letter) Basic multi {letter) Basic multi {letter) Easic multi image ... C:\ProgrammelC.—
E Blank (a4} Elank. {a4) Blank {a4) Elank report (A4} CiiProgrammetC.

L_; Double (letter) Double fluorescen...  Double Fluorescen...  Double fluorescen...  Cii\ProgrammelC.

|_: Double overview (... Double overview ...  Double overview ...  Double fluorescen...  C:\Programmelc.

|j Empty (lettery Empty {letker) Empty {letter) Empty report {lett,..  Ci\ProgrammelC.

|j Extended] {letter) Extendedl {letter) Extendedl {letter)  Extendedimage d... C:iProgrammeiC

[ Futandad? flattert  Fubandad? flstarl  Fybanded flettert  Fybandedimane d  ©ABracrammeli™. b

| ¥
[ K ] [ Cancel ] [ Apply ]
> Select one of the templates (e.g. [ o« | [ m— l [ apply ]

Reports - Standard) and click on
OK. To see a preview of templates,
click on Apply. The corresponding
template is then opened without
the New dialog being closed.
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> The report is now displayed with its  EEEEEE——————— al0l =]

current layout.
. Carl Erirs Vises GmbkH
.

i

I
b

Notes for report templates:

e The details in the header (logo, company name etc.) do not have to be
defined as individual fields, but can be entered directly via a dialog. To do
this, select Tools = Options = ID. Enter the corresponding data here.
These data are then displayed automatically in the report’s header.

e If you have not yet entered this information, this area is empty.
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» To modify the template, you need
to switch to Design mode.

» To do this, right-click in the
template and activate the Design
mode command from the shortcut
menu.

» The draft mode is active if the tick
can be seen to the left of the
Design mode command.

» To see the position and size of all
elements, activate the Show
bounding box option from the
shortcut menu. All fields are then
displayed with a blue frame.

Lpdate data fields
Clear data fields

Design mode r:? |

A Mormal View (1:1)
2:1
4:1

Auto Zoorm

’Ca.rl Zeiss Vision GmbhH

213 [reusild

EET] [ETTST

To make positioning easier, you can activate a grid, with which all elements

can then be automatically aligned.

> Select from the shortcut menu the
Grid settings function.

» Activate the Show Grid and Snap
to Grid options, and click on OK.

> A yellow grid is now displayed on
top of the template.

~ Grid Settings X
[ shaw Grid
[J5nap to Grid

Carl Zeiss Vision émb[l

Zeppelnemues 4

A e sl
B e 0 ENE R
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Moving and deleting fields

>

To move one or more fields, you
need to select the field(s) in
guestion. To do this, click on an
individual field, or drag out a frame
around the fields you want to
move with the left-hand mouse
button depressed.

If you hold down the Shift key
while clicking, you can also select a
number of individual fields.

To move the fields, left-click in the
selected area, and drag the fields
with the left-hand mouse button
depressed. The pointer changes to

itle:

nooe o

date:

3"@9?5 mat:
caling: -

Hilename-

ize (BylEs):

—

Jsernams

11 []

Bubject: o

Heywords:

HR R R M R R

omimen

a cross during this process.

The fields are automatically aligned
with the grid.

To delete the selected fields, simply
press the Del key on your
keyboard.

The fields are then deleted, but can
be restored via the menu function
Edit = Undo provided you have
not saved the template.

O

Comment:
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Inserting new fields and changing field values

>

If you want to insert a new field, Select
you can select the Text tool from
the Annotations menu and then e
position it in the desired location. |A Text
. Line
The simplest way to do this, Eitle: o H

however, is to copy an existing
field. In this case all of the
attributes (size, color, font etc.) are
adopted.

To do this, click on an individual field, or drag out a frame around several
fields with the left-hand mouse button depressed.

If you hold down the Shift key while clicking, you can also select a
number of individual fields.

To duplicate the field and move it Titte: ]
at the same time, hold down the witle: o
control key (Shift key), and left- nll

click in one of the two selected

fields. Drag it to the desired

location with the left-hand mouse

button depressed.

To change the name of a field, Title:
switch to editing mode by double- Title:
clicking in the field. '

You can now enter a new name: Title:
Samble Data

—
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So far you have only changed the
field name! Now you need to
specify that relevant information
should also be entered to the right
of the identifier.

To do this, select the empty field to
the right of the field name, and
open the Properties window by
right-clicking in the field. Activate
the Item tab.

A particularly important element
here is the Tag parameter, which
displays the information available in
AxioVision images. Click on the

button to make a selection.

= Properties : All (let... §|
Gereral (A Attibutes  Themn |@ Info

Mame:

Aligned Rectangle

Source;

Image _

Tag:
Author

(]

Display tag name
Texk:
Authar

Input method;

edit w

Skrings:

Now complete the other parameters according to your requirements.

Carry out these steps for all of the fields that you wish to use in your

template.

Then save the template in the folder Programs\Car/ Zeiss
Visior\NAxioVisiond 000 Templates\Report.

The templates are now available in the list of available templates on the File
= New dialog.
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Changing field attributes

Changing field attributes means modifying the appearance (color, line
thickness, text type, text size etc.) of fields.

> To change the attributes for individual

<ifler o

or several fields, you need to select Date: G
the field(s) in question. To do this, §§q@ggf_ mat 5 —

click on an individual field, or drag spealing: o

. “Filename"
out a frame around the fields you e Eyidsy: —

want to change with the left-hand :.;;semamtg; o

mouse button depressed. ‘pubject: - 5

seleywords:

> If you hold down the Shift key while gomme,

clicking, you can also select a number
of individual fields.
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> Now right-click in the report and
select from the shortcut menu the

= Properties : All (let... [X]

PrOpertieS command General (A Atributes | Item | @) Info
< 1: Aligned Rectangle | Left
> In the Properties dialog, activate the &12: Mligned Rectangle e

. ¢ Aligned Rectangl ,
Attributes tab. e & s
i 17463
['2]5: aligned Rectangle -
> Now change the attributes using the [el6: Aligned Rectangle L
. £7: Aligned Rectangl
tools under Settings for selected o it s
181 Aligned Rectangle Height:
. % eight:
Items. 19: aligned Rectangle
[« 10; Aligned Rectangle 6

. e 11: Aligned Rectangl
> If necessary, select a different Font. e Sl il LR
Ll 121 pligned Rectangle

[« 13: Aligned Rectangle b
> Save the template in the folder Settings For selected items:
Programs\Carl Zeiss = Eo e = =
Visior\NAxioVision OO0 Templates\ F v e A abe, B
Report". g
Font: 3 pt, Arial E]
Set as default ] ’ Reset
7.5 Editor for Multidimensional Images

Using the image editor, it is possible to generate a large number of images in
a targeted way from large, complex ZVI images. The result is always a new,
unsaved image with reduced complexity. It is possible to influence the
following dimensions:

= x/y pixel resolution
= channels

* instants of exposure
= 7z-stack positions
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When you select the Change Image Dimensions function on the Edit menu,
a wizard is opened. This wizard always uses the active image in the
foreground. When you are working in the image editor, it is not possible to
execute any other functions in AxioVision. Only the pages that are relevant for
the image are displayed in the wizard.

» Open a multidimensional image. In this example, a 3-channel z-stack
fluorescence image will be modified. Channel 1 and z-planes #1-6 are to
be removed from the image, and the x/y resolution is to be reduced by a
factor of 2.

» Select from the Edit menu the Change Image Dimensions function. A
dialog is opened in which the image located in the foreground is

displayed. All the control elements that are required to operate the image
(Player) can be found at the bottom image edge.

F- B 5[ 1718

> As the first step, indicate that you want to remove the selected images,
and click on Next.

[*]remove selected images

[CIkeep selected images

> Now select channel 1 (which is to be removed), and click on Next.

Channel 1 B
[lchannel 2 [
[lchannel 3 |
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> From the drop-down list box, select the desired reduction in resolution
(1:2).

> This setting means that every second pixel in both the x and y dimensions
is removed. This reduces the image resolution to a quarter. Click on Next
to proceed to the next step.

> Now define the z plane range that you want to be removed from the
image.

» To do this, move the z slider to position 1

=7 < s 122

» Click on the top Get player position button

Fronm: I1 <-Get player pnsitionl . .
. Now move the slider to z-position #

6, and click on the bottom Get player position button

Tix IE <-Get player po$ition|
» To check the result, click on the button. A preview of the

reduced image is created. If you are happy with the selection, click on

_ The wizard is closed, and a new image with the reduced

complexity is generated. Save this image under a new name.
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7.6 Creating an Asset Archive

What is an asset archive?

Using the Asset Archive module, you can store images, measurement data
lists, reports, etc. as “assets” in a hierarchically structured database. Different
projects can be created in which your assets can be stored. A contact
management feature enables you to allocate the projects to different clients
etc., and you can classify and structure your assets in your own customized
categories. A full-text search function makes it possible to find individual data
sets again quickly. Using asset or project-related filters, you can carry out
targeted searches for information in individual data fields.

The long-term archiving feature allows you to transfer your projects and the
associated assets onto CDs, DVDs or tape drives.

File - New - Archive

In order to archive assets, you must first create an asset archive. We
recommend that you create just one archive and manage your assets using
the organizational structures that the archive offers.

To create an archive, open the File menu and select the New command.

In the next dialog, select the Archive tab sheet. There, select the Asset
Archive entry and click on OK.

Asset archives are SQL databases. In the next dialog SQL-Archive, give the
new archive a name. You can also specify the work folder in which the
archived images will be stored. To do this, click on the “...” button and select
the desired folder. Naturally, you can also create a new folder.

Click on OK to generate the asset archive.

The new asset archive is now ready for you to use.
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Creating new projects
Structuring your asset archives

The asset archive gives you the opportunity to structure your assets in
different ways. On the one hand, you can divide your work into different
projects. All the images, data lists and reports that you can allocate to a
project can also be stored in a project in the asset archive. An asset archive
allows you to create any number of projects.

If, however, you do not want to make use of this structuring option, you can
archive all your assets in a single project, although this means that at least one
project must exist.

Creating projects

In order to create a (new) project, execute the Add New Project function in
the Archive menu. In the Add New Object dialog window, you can select a
name for the project. It is also possible to enter a description and comments
in the appropriate fields.

In addition, you can allocate a contact to the project, and the project will then
also be listed under this contact. To do this, click on the “..."” button in the
Contact group. You can now select a contact from the Select Record list.
You can amend this entry or carry out this selection step later at any time if,
for example, you did not create any contacts when you created the project.

Creating contacts

Allocating projects to clients

Projects are often allocated to individual clients, customers or patients. It is
frequently necessary to process several projects from one client. To make it

possible to allocate these projects to particular clients, the asset archive gives
you the opportunity to manage these clients in a list of Contacts.
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Creating contacts

In order to create one or more contacts in an archive, execute the Add New
Contact function in the Archive menu.

In the Add New Object dialog window, you can now enter the name of a
company, as well as the surname, first name and any other personal details
relating to the new contact.

If you click on OK, the contact is incorporated into the list of contacts and can
then be allocated to individual projects.

If you now click on Contacts in the project tree, you will see a list of all the
contacts that have been created.

Adding an asset to an archive

What are assets?

Assets are digital resources. In AxioVision, assets are simply archived files or
data. An image, a list of measurement values or a report layout — these are all
examples of files that are commonly managed using AxioVision.

What are data sets?

Data sets represent assets. Every data set refers to an asset. Data sets contain
information about assets, such as the file size and type, storage location,
creation date and much more.

Activating the project

Assets, as data sets, are always allocated to a project. This means that you are
currently working on a project and add the assets to this project. Click on a
project from the project list in the project tree to activate it. You can now
make this project the default active project. To do this, right-click on the
project and select the Set Start Folder function.
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Adding assets
> Image

In order to archive an image, select it and execute the Add to Archive
function in the Archive menu.

You will see a form containing the information that AxioVision already has on
this image. You can now give the asset a title and a subject; keywords and
comments can also be added.

If the image was not acquired using an automatic Zeiss microscope, you can
also complete the fields relating to image information.

The asset archive will store this image in the allocated work folder and it will
automatically be given a file name.

If you archive an image that has already been saved as a file, a second file will
be created.

> Data list

If you have obtained measurement data from an image, this information is
available in AxioVision in the form of data lists. These data lists can also be
archived as assets. To do this, select the data list and execute the Add to
Archive function in the Archive menu.

You can also archive data lists that have already been saved.

» Archiving from Microsoft Windows Explorer

As a rule, you can select any files in Microsoft Windows Explorer and use drag
and drop to move them into an active project in the asset archive. Please note,

however, that in this case the asset archive saves each asset archived in this
way again as a file in the allocated work folder.
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Working with value lists

If you click in the relevant entry fields, it is possible to select the content of the
field from a value list that you have created. To do this, click in the entry field,
and the “..." button will appear at the edge of the field. Click on this button
if, for example, you wish to insert keywords from a pre-defined list.

You will find the available values in the list above. Select a value and insert it
into the current data field by means of a double-click or by clicking on the
Append button. Clicking on the Replace button replaces all the values that
were previously contained in the field with the selected value.

You can expand the value list by clicking on Add New, entering the new
value in the Enter value to add window and confirming the entry with OK.

A selected value can be removed from the value list using the Delete button.
Views

Using the Gallery View and Grid View commands, you can specify how the
contents are displayed for each selection — project lists, contacts, assets within
a project, categories and user-defined search queries.

Categories

Using categories, you can structure your assets in different ways. This is useful
when saving similar assets in different projects and if you want to work with
cross-project organizational criteria. You can define and manage the
categories yourself; an asset can be allocated to one or more categories, or
none at all.

Creating a category

Execute the Add New Category command in the Archive menu. Enter the
name of the new category in the Add New Object dialog and confirm by
clicking on OK. The category is then available and listed under Categories in
the archive tree.
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Allocating an asset to a category

To allocate an asset to a category, you first need to activate a project. Select
an asset in the active project and, using the mouse, drag it to the desired
category. Now, when you activate the category in the archive tree, all the
assets that belong to this category will be displayed. You can also drag an
asset to several categories one after the other.

Within a project it is possible to highlight several assets. To do this, hold down
the Ctrl or Shift key as you highlight the assets using the mouse.

Searching
You can search for different types of data sets in an asset archive:
* You can start a keyword search across all the data fields of an asset. All

the assets in which the search text has been found are then displayed.

= Using a wizard, you can generate search queries. This allows you to
search through the contents of one or more data fields of assets or
projects and to display the hits.

Keyword search

To search for a text in all assets, select the Search function in the Archive
menu. You can then enter the keywords in the Enter search keywords
dialog field. Click on OK to see the search results.

The Search command will now have opened in the archive tree and the
Keywords entry will be activated. Here, you will see the result of the search

query.

You can enter a new search term or switch back to all the available projects at
any time.

Creating a user-defined search

To create a user-defined search, open the Search entry in the archive tree and
right-click on the User defined entry. Select the Add New Filter command
in the shortcut menu. This starts the filter wizard.
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In the first step, you can define which objects you wish to search for in
the asset archive. You can search for assets or projects which should meet
certain search criteria. Searching for projects results in a list of all projects
which meet the search query criteria. When you search for assets, the
data sets which meet the criteria of the search query are listed,
irrespective of the projects. Click on Next.

In this step, you must select a data-set field in which a search will be
carried out for certain values. Different attributes will be displayed
depending on the types of objects that you are searching for. Select the
first attribute and click on Next.

This step allows you to define how the values in the data field should be
compared. You can choose between:

1. An exact, case-sensitive match.

2. A non case-sensitive match.

3. A check to establish whether certain text is contained in a field

4

noou

A comparison of numerical values: “less than”, “less than or equal
to"”, “greater than”, “greater than or equal to".

5. You can then define whether the exact opposite of the formulated
condition should be met by activating the “Condition MUST NOT
match” check box.

6. Click on Next.

In this step, enter the value with which the comparison should be made.
Click on Next.

You can now choose whether you wish to add additional criteria to the
search query. If you wish to add further conditions, you can select
whether at least one condition (“Yes, OR additional possible
conditions..."”) or every individual condition should be met (“Yes, AND
additional required conditions..."”). If you add additional conditions,
proceed as in step 2. When you have completed the definition of the
search query, select No, finish filter... and click Next.

You can now define whether the search query should be stored. In the
drop-down list box, you can choose between Don't save and Save for
all users. If you select Save for all users in the drop-down list box, you
can enter a name for the search query in the Name field.
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= The search will then appear under this name in the list of user-defined
searches. If you click on Finish, the search query is stored and the
definition process is concluded.

In the archive tree, you can now open the Search entry and activate the
newly created search under User defined.

Managing archives

Asset archives can be adapted specifically to the requirements of the user. In
order to make such adjustments, however, you, as the user, will need special
“administrator rights”.

If you wish to execute one of the following functions for an asset archive, the
first time you call up the function you will be asked to enter the password for
the administrator user. The default setting for this password is zeiss.

Setting a password

We recommend that you first set a new password for the administrator.

To do this, start the Change Password function from the Archive =
Manage Archive menu. Before you can change the password, you must first
log on as the “administrator”. You will then be asked to enter a new
password and to confirm this a second time. After successfully executing this
function, you will also be logged on as the administrator. This mode will
remain active for as long as you have the current archive open.

Field management

For each data field in an Asset-Archive you can specify certain parameters.
There are three types of objects: ADDRESSES, IMAGES, PROJECTS. Select a
type first an then select a field from the list of fields. You can modify the
following parameters of a field: Name, Data type, Maximum Length, Input
Validation Rules. The Input Validation Rules allow you to specify rules
which apply when a user enters data into that field.
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Long-term archiving

You can also transfer your archived assets onto external storage media. The
long-term archiving function is used for this purpose. If you use this function,
assets are transfered onto CD, DVD or tape drives and are deleted from the
hard drive of your computer. The entries relating to the individual assets and
preview images will remain on your computer so that you continue to have
direct access to the information about the assets.

Select the projects and/or assets in the archive that you want to transfer.

Now start the Long Term Archivation function in the Archive = Manage
Archive menu. When you call up this function for the first time, you will be
asked to identify yourself as the administrator of the archive.

In the first step of the wizard, you will see how many projects and assets you
have selected to be archived and how much memory will be required for this.
Click on Next.

In this step, select a storage medium by double-clicking on the <New
Medium> entry in the Media available for writing area. If you have more
than one drive for writeable media, you can select a Drive Type in the New
Medium dialog window. Select an unambiguous name for the transfer
medium in the Medium Name field. The transfer medium will later be
referenced using this name should you wish to open the transferred assets in
AxioVision. Click on Next.

In this step, you can determine whether the data carrier to which you have
written the data should be compared with the original data at the end of the
process. Click on “Finish” to start the actual transfer. Depending on the
volume of data, this process may take some time.

Specifying the storage location

Using this function, you can specify the basic folder in which your archive(s)
will be saved. The default setting for this is the folder for My Pictures.
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During the creation of a new asset archive, you had the option of specifying a
work folder for the new archive. Using this function, you can change this
work folder.

Please note: if you have already archived assets, you must move ALL the files
from the previous storage location to the new storage location manually.

Changing project properties

If you are logged on as the administrator you can change other properties of
the asset archive. Activate the Root entry in the archive tree that displays the
name of your archive and execute the Properties function in the View menu.

Activate the General tab sheet in the Properties window. You can now
change the following properties:

Copy data from last record

Here you can specify how the input form of a new asset will be treated. You
can copy the values from the previously added asset always or never or you
can select to be asked for each new asset, whether or not the values shall be
copied.

Storage format for images in archive”

Select the format in which images should be stored. You can choose from the
following formats: ZVI, JPEG and TIFF.

Name for Projects Folder
If necessary, you can also replace the name “Project” with another expression.
Name for Addresses Folder

If necessary, you can also replace the name Addresses with another
expression.
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8 Configuration
8.1 General

One of the most striking new features of AxioVision Version 4 is the fact that
it allows you to adapt the interface and the way you operate the program
almost entirely to suit your own requirements. A great deal of attention has
therefore been devoted to ensuring that the configurations of individual users
can be managed separately. This is guaranteed by saving individual data, such
as toolbar configurations, customized dialogs and workflows, general system
settings and, of course, the data generated on an individual basis, separately
from the data of other users. The Microsoft Windows user administration is
used entirely. In AxioVision additional settings are not required.

The settings of an individual configuration can be exported easily and can be
accessed to other users or to all users (see also chapter 8.7 "Exporting and
Importing User Configurations").

8.2 Overview: Setting up AxioVision

This chapter gives you a brief overview of the steps to setup up AxioVision. In
the appropriate subchapter you will find further information.

Installation

= |nstallation must be carried out with administrator rights.

= AxioVision is then available to all users of the system (including new users
who are set up after installation). Installation is not carried out individually
for each user.

= Remain in administrator mode during the following steps described

below. Read also Chapter 1 and 2 of the Installation Manual AxioVision
Product Suite.
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Setting up AxioVision

AxioVision can now be set up as desired:

*=  Microscope configuration and/or MTB2004 Configuration

»  Scalings

= Hardware settings files and experiments
* Toolbars, keyboard shortcuts, workflows and user dialogs

*  Measurement programs

Backing up the configuration and restoring it for

individual users

» After configuration the settings and user files can be backed up via the
Tools menu = Import/Export Configuration.

» In step 1 select Export.

» Important: Please ensure that Save
all user documents in ZIP-file is
also activated in step 2 Select
sources so that the user files
(scalings, hardware settings etc.) are
also exported:

Configuration Import/Export Wizard

Select sources
Plzasze zelect the components you want to impart or expart

AxioVisiond Modules
Shartouts

Cptions

Dialogs

Toolbars

‘ot kflows

AEEEEEE

Save all user documents to ZIP-File I

The result is two files with the name given to them during the export and the
extensions AVCONF and ZIP. You can select the folder for these two files.

The relevant settings for individual users can be imported using the same

function.

> To do so select Import in step 2.

8-2
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Notes:

The relevant user must naturally be logged on under Microsoft Windows
during the import — not the administrator.

The channel pool, used for simple definition of multichannel
fluorescence images, cannot be exported. If necessary, the corresponding
file must be copied via Microsoft Windows Explorer.

Making user files available for all users

>

To make the user files available for all users, the files in the ZIP file must
be extracted into the Shared Documents folder of the All Users user
account.

The directory structure required by AxioVision is generated automatically.

8.3 User and Data Administration

Microsoft Windows user administration

Under Microsoft Windows XP there are three fundamental levels of security
that are allocated to users. These are granted to end users through their
membership of the groups Users, Power Users or Administrators.

The Users group is the most secure group, as the standard rights of this
group do not allow the members to change operating system settings or
the data of other users. Members of the Users group are able to carry out
most general tasks, such as running applications, using local and network
printers, as well as shutting down and blocking the work station. Users
are not entitled to release directories or set up new local printers.

e > Under certain circumstances, members of the Users group are not
able to execute AxioVision, e.g. if cameras from other manufacturers
are being used or a Matrox Meteor frame grabber is installed.
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Power Users are able to execute the following tasks: installing programs
that do not change operating system files, or installing system services.
Adjusting system-wide resources, including printers, date, time, energy
options and other control panel resources. Creating and managing local
user accounts and groups. Stopping and starting system services which
are not started by default. Power Users have no access to the data of
other users on an NTFS volume unless they are granted this right by the
users concerned.

e > In order to use AxioVision, users should always belong to the
Power Users group.

The Administrators group carries out maintenance tasks on the
computers. The standard rights for this group give members complete
control over the entire system. For this reason, only reliable employees
should belong to this group.

User files

Each user under Microsoft Windows XP has a personal folder for the files that
he has created. These personal folders are created by Microsoft Windows for
each user of the computer. If a computer is used by more than one user, the
individual personal folders are indicated by the name of the corresponding
user. In addition, Microsoft Windows provides the Shared Documents folder
for files that you want to release for other users.

When a new user is created under Microsoft Windows XP, a user account is
set up for each user.
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&% Documents and Settings

Fil=  Edit \Wew Favorites Tools  Help

eBack - ) lﬁ /I._\’ Search ‘[f“ Folders

T

address |[h C:\Documents and Settings

Folders X Marme

@ Desktop 25 Administratar

) My Documents S8l users

= i My Computer I3 Def aulk user
4 3% Floppy (a2 [ 30hn Smith
=-=e@ Local Disk (1) =) warkgroup

=R ] 0ocuments and Settings [Dyzsiss
[ Administrakor

I &l Users

e

Theoretically, user data should only be saved in the My Documents folder. This
folder has a link to the Microsoft Windows Desktop as well as in Microsoft
Windows Explorer. The personal folders can be accessed very easily via these
links:

e s

E'| ¥y Documents
ﬂ My Computer
& My Metwork Places

__,_/ 2 Recycle Bin

[y Dacuments

However, the folder is actually located within the folder structure of the user
account.

For reasons of data security, however, we recommend that you separate
program and data files. This means that the data created by a user should be
stored on a different drive from the programs.
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Advantages of this procedure:

1. After installation and configuration an image of the system partition can be
created, which makes it possible to restore the system very quickly in the
event of a disaster. “Images” represent a 1:1 copy of the hard drive,
irrespective of whether or not there are files in the memory. An attempt is
therefore made to limit the size of the system partition.

2. When you are making regular data backups, it is not always necessary to
back up the complete system partition as well — only the user data needs to
be backed up.

3. The data folder can be moved to a separate drive with sufficient memory,
even for multidimensional images (see also point 1). If the folder is on a
network drive, automatic backup by the relevant IT department is often
ensured.

The shared account "All Users"

Microsoft Windows always creates a default user account with the name All
Users. Files saved here can be used by all users of the system. This "shared
account” can be used to save files (e.g. scalings and measurement programs)
that are used centrally by all users, without the need to copy these files
individually to each user’s personal account in the event that the files are
modified.

Creating new users
Set up new users (or create new user accounts) via the computer

administration function (Microsoft Windows Desktop = My Computer
shortcut menu = Manage = Local Users and Groups):
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Sl Computer Management
g File  Action ‘“iew ‘Window Help

- BEB @

E Computer Management {Local)
= System Tools

Event Viewer
Shared Folders
5 Local Users and Groups
a Users
L [:I Groups
Performance Logs and Alerts
g Device Manager

& Storage
Remaowable Storage
5 Disk Defragmenter
Pl Disk Management
[# B{a Services and Applications

Marne
Cusers
DGmups

User name: ‘Zeiss

Full name ‘ Carl Zeiss

Description: ‘SEandard User 'Zeiss" ‘
Password |uouu

Confirm passward

User must change password at nest logon

User cann

Pas

e paseiard

ies

[ Aceount is disabled

Creates a new Local User account.

Notes:

e Administrator rights are required to create a new user or to allocate a

profile.

e When you add a new user, the Users profile is allocated by Microsoft
Windows by default. A different profile can be allocated after the user has

been set up.

e AxioVision is released for use with the Power Users profile only. This is
mainly for reasons of hardware support. The Matrox Meteor drivers, for
example, do not function with the Users profile.
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Data administration under AxioVision

Data files

AxioVision stores all files created by the user in the My Documents\Car/
Zeiss\Data folder. There you will find additional subfolders for the individual
documents, such as automatic measurement programs, calibrations,

experiments etc.:

@ Back -

File Edt Wiew Favorites Tools Help

| ? /- ) Search ‘ l{ Folders

X 9 =

Folders

@ Desktap

=) My Documents
Carl Zeiss

rata
+-{2) AcquisitionRecording
\|_‘| ApotomeSetting

{2 AutoshadingSetting

{3 calibration

I} Experiment

{7 HeterogenousExperiment
() ImageExpartProfile

(20 Indexedmame

() MarkandFindObjeck

() Material

{2 Measure3Dauto

I Measuresuto

j Automatic Measurement Programs

Address |":? C:iDocuments and SettingsizhubiiMy DocumentsiCarl ZeissiData

£ Name

Al ) AcquisitionRecording

|) ApotomeSetting

| AutoshadingSetting
| Calibration
) Expetiment

|2 ImageExportProfile
| Indexediame

| MarkandFindobject:
() Makerial

() Measure3Dauto
() Measureduto
IIMeasureInt
|)MeasurelntBase
T Multiphase

[y
[=EC

Folder structure of the AxioVision data folder

.jnutomatic Measurement Prog...

() HeterogenousExperiment
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AxioVision images

Within the My Documents folder, you will also find the Microsoft Windows
default folder My Pictures, which is suggested by AxioVision as a location for
saving your images.

% Carl Zeiss

File Edit ‘Wiew Favorites Tools Help
QBack L > ﬁ ’ ! Search X E) El-

Address |[5) CiDocuments and SettingsizhuhitMy Documentsiiy PicturesiCarl Zeiss

u_ Falders

Faolders E Mame
@ Desktap A *:acanthocystisftka‘jpg
= .D My Documents *:acrosphaeralnﬂata_eka.]pg
1) Carl Zeiss *:asterolampraeximia_eka.jpg
150 Carl Zeiss Géttingen 3 aulographisfurcula_ska.jpg
1) FinePrink: files *CONVALLARIA_CANNY.JPG
[ My eBocks PART_0_1.2vi
2 My Music PART_1_1.2vi
= .ﬂ Iy Rickures *:SILVERGRAINS‘JPG

*: TETRACYCLIN_REGGROW, PG

.zvhi_Files
{3 Material analysis archivel _config
{3 Materialanalyse archivl_config
{) Materialanakyse Archivla_config
{C2) NMI Archivia_config
{Z2) NMI Archivib_config

{C3) NMI Archivela_config

Temporary files

During the acquisition of []Time Lapse
multidimensional images using the

. _ _ _ —
Time Lapse Imaging module, if the time ime-settings

intervals are less than 1s, images are Interval |0.500 % Second v
only stored in the user memory.

. . . . A
However, if the experiment is too #Cycles: | 3000 5

complex, it is possible that the user _

memory may not be able to hold all the Duration: Second (M
images, which are then stored

temporarily in the folder for temporary Calcllate (O Cyeles (3 Duration
files.

[ Calculate
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AxioVision draws your AioVision
attention to this by iy .
Acquisition to RAM For time interval < 1 second: not enough free RAM available
means of an ! E {available 680 ME, needed 24434 MB)
a p p ro p ri ate messa g e Do you wank bo continue anyway using hard disk space?
before acquisition:
[ Ja ] I mein

This folder is also located within the user account. As huge amounts of data
can accumulate as part of this process, this folder should also be moved.

Notes:

e Since the highest possible speed is important for this procedure, you
should either create a reference to a different drive on the same hard
drive, or use a different, faster, hard drive.

e On no account should you transfer the folder for the temporary files to a
network drive. Data transmission is clearly too slow here.

AxioVision configuration files
Files that are important for AxioVision to function (INI files for devices etc.) are
also saved within the user account in the folder Application Data\Car/

Zeiss\Axio\/540.

This subfolder is not displayed if you are a normal user. It is only available to
administrators.

Moving the “My Documents” folcler

» Select the Properties function in the shortcut menu of the My
Documents folder (right click on the desktop or in Explorer).

» Click on the Move... button in the My Documents Properties dialog
and select the target folder. If you click on OK, the folder is adopted into
the Properties dialog.
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> Exit the My Documents Properties dialog by clicking on OK. All
subfolders and files from My Documents will now be moved into the new
folder.

> Repeat these steps for each user.

Notes:

e This step must be performed for each user before AxioVision is executed
for the first time. AxioVision remembers this path in "plaintext" after the
first program start. If the My Documents folder is not moved until after
the first program start, AxioVision creates the folder and all subfolders in
the original place again!

e The following tip should only be followed by specialists (and even
specialists should be reminded to save data beforehand.)
The following action can be taken if AxioVision is accidentally started
BEFORE the folder has been moved, resulting in the problem described
above:

e Close AxioVision.

e Delete the UserOptions.xml file in the Application Data\Car/
Zeiss\AxioVS4O\Profiles\Default folder of the appropriate user
account.

e The file is automatically recreated and the current path settings for
My Documents are read in again the next time AxioVision is started.

e Never simply move the My Documents folder via Explorer. Always follow
the procedure described above, as only then will all the links and
references to this folder work.

e In AxioVision the paths for user and work group files and templates are
displayed in the Tools menu = Options function = Folder tab sheet. It
is also possible to change the paths here. However, you should avoid
doing this for the reason given above.
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Moving the folder for temporary files
» Select System in the control panel.
» C(lick on Environment Variables on the Advanced property page.

> Repeat these steps for each user.

user variables for TMP and

TEMP via Edit in the

Environment Variables Variable Value

dia|og TEMP C:\Documents and SettingsizeissiLocal ...
’ TMP C:iDocuments and SettingsizeissiLocal ...

mew | [ Edt | [ Delete

8.4 Scalings
General

Scalings are required to allow you to display scale bars and measurement
values in real units instead of pixel values. This requires configuration of the
system for every combination of objective, optovar and camera resolution. If
you are using a camera of the AxioCam family, please be aware of the
following!

Notes:

e Only the basic resolution needs to be calibrated for the cameras of the
AxioCam family. All other resolutions (higher resolution levels and binning
modes) are then derived from this basic calibration automatically.

e For theoretical scaling there is no need using a stage micrometer, but
special settings in the microscope configuration are necessary, which are
described in the Online Help.

The theoretical scaling offers you the option of having scalings calculated
automatically for a microscope that contains motorized or encoded elements.
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This means that there is no need for the time-consuming generation of
scalings using a stage micrometer.

Calibration is usually performed using a stage micrometer. The scale depicted
on the stage micrometer allows you to specify a known length simply and
precisely.

Each scaling is saved in its own file with the extension "ZVSC".

Notes:

e You can also use scalings from AxioVision Version 3, simply by copying
them into this folder.

e Asscalings are often also of interest to other users, in some cases it may
be useful to save them in the shared account A/ Users (please read

section 8.7 "Exporting and Importing User Configurations").

Generate scalings

> Acquire an image [T Bl B o i o Tl o T i s il ol
of the stage
micrometer.

a1

> Make sure that

you position as
much as possible =
of the scale in the _:
image. .
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> From the
Measure menu,
select the
Scalings
function.

» In the Scalings
Control window
click on New.

» The scaling
wizard is started.

Interactive Measurement L4

Cnline Measurement 4

Interactive Measurement Programs  »
By Create Table...

2 Append Table...

Automatic Measurement L4

Automatic Measurement Programs F

2 Scalings = |
Z‘ Automatic Scaling 43

— Scalings Control x E|

Available Scalings:

Location

0,6418 MicrometerjPizel 0,64 18 Micrometer/Pixel

User: Plan-NEQFLUA. ..

b |
[ Mew I[ Load H Save As ][ Delete ]Autumaticscahng

Activate selection I ‘Micrumater ~

[ Apply selection ta image I [
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image and select
Auto Zoom to

view the em

image.

=

> Click on Next.

> Selectthe mode ==
Single Distance _ -
x=y). "L

> Click on Next. i
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> In the image click
on the start and
end points of the
scale.

» Enter this distance
into the Distance IlIIlIIII |

field, and select

the Unit.

> Then click on
Finish.

> Entera ﬂame for Please insert a new name
the scaling and

click on OK.

[ Plan-HEGFLUAR 10x |

Cancel

»> The new scali_ng ~— Scalings Control E|
now a p pea rsin Available Scalings:
the Scalings Location Marne
Contro' WIndOW’ Plan-NEOFLUA. ..
and IS ac‘t|vated User: Plan-MEOFLUA...  0,002581 Micrometer/... 0,002581 Micrometerf...
automatically.

» The scaling is

used as the

default for A2 | >
subsequent image | [ren J[(toas ][ sovers ] [[oekte ] Mlautomaticscaing

vaU|S|t|On [ Apply selection to image ] [ Activate selection ] ‘Micrometer v
procedures.
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Notes:

e Asscalings are often also of interest to other users, in some cases it may
be useful to save them in the shared account A/ Users (please also read
the previous section and section 8.7 "Exporting and Importing User
Configurations").

e The Save As button is a simple way to save individual scalings for the
work group.

8.5 Adapting the User Interface

The Customize function in the Tools menu allows you to customize the user
interface. This function gives you a great deal of freedom in configuring
AxioVision. You can therefore design "your own" AxioVision, showing only
those functions that you actually need.

Any changes made in the Customize dialog are immediately displayed on the
AxioVision interface. The dialog does not therefore contain "traditional"
buttons, such as OK or Cancel. Once you have made the desired changes,

simply close it using the Xl button in the top right-hand corner.
Creating toolbars

How do you create a toolbar for quick access to the image processing
functions?

> From the Tools menu select the [Todks | window Hep
Customize function. o settings Editor  altsS

B#  stick contrals

‘!_'. Modules Manager...

| Customize. .. [N |

Options. ..

» Make sure that the Toolbar Toolkar !}g\;board Wiorkflow | Dialogs | Icons
property page is active in the
Customize dialog.
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> To create a new toolbar:

= (Click on New.

— Select Toolbar:

IStandard j

Mew | Deletz | Resst |

= Specify a name for the new
toolbar.

= (Click on OK.

: 3 New document
e
% New Toolbar Name x|

|Image Processing

= p COK | Cancel |

= Define the size of the icons
and indicate whether labels
should be assigned to the
buttons as well.

> In the Available commands
field, select the commands that
you would like to use on the
toolbar.

» Select the command
Processing = Adjust =

. =-E adjust
Brightness/Contrast/Gamma —— > B contrast
9 S

!] Grary Transformation

» Then click on Add to apply it to
the toolbar.

»  Apply further functions from
the Processing menu in the
same way.

=t
gl
O workarea
LW Gallery
lzon I Small j
Text: I Show text labels j

Awvailable commands:

= Settings
User Dialogs
=-E Meru

E File

= e

E view

E acquisition
=B Processing

&= Deconvolution

(3] Color Balance

{3 Hue/Lightress/Saturation
(3] shading Correction

| B Z-Stack Correction

(B TransFer display attributes
!] Adjust display attribubes

8-18
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The toolbar now contains the
commands displayed.

> To create the toolbar
definitively, click on OK.

The Processing toolbar is now
displayed at the top of the
AxioVision window.

Select Toolbar:

Processing b

[

Mew ][ Rename ][ Delete

1] Erightness/Contraskizamma
(B Color Balance

!] Hue/Lightness5atur ation
(® shading Correction

1'] Segmentation using thresholds

Icon: Small w

Text: Show text labels -

Ul L] L] U] U] 2 a8 H
BN Cokr Balaee HLS Shading Correction Irnert Lewpiss Rank  Segmentation using Hresholkds

AxioVision User's Guide, Release 4.8.2

8-19



Configuration

Notes:

You will also find the toolbar in

the toolbar list if you right-click

in the main menu or on another
toolbar.

This procedure can also be used
to modify existing toolbars.

To do this, simply select one of
the existing toolbars in the
Select Toolbar drop-down list
and then proceed as described
above.

Online Measurermesnt
Commander

Coal Petragraphy
Inside4D

Incubation

Bildverarbeitung

Processing I

Workflow

g
Workarea

Status

A< Customize...

Select Toolbar:

Standard j

Mew Delete | Reset |

Define key combinations for functions

You can execute any command that is available in AxioVision by pressing
shortcut keys. This is particularly useful for quickly calling up commands that
you require time and again, such as image acquisition or the activation of a
camera or microscope setting that you often need (requires a motorized
microscope).

> From the Tools menu select the [ Tosks | window Hep
Customize function. [ settings Edor ks
B stick Contrals
% Modules Manager...
| Customize... N |
Options., ..
> Make sure that the Keyboard Toolbars  Keyboard | workflow | Dialogs | Icons
property page is active in the
Customize dialog.
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>

In the Available commands field, #vaiable commands:
select the commands that you # (= Ed
would like to use on the toolbar. L e
Select, for example, the command *

=® ApaTome Mode

Acquisition = Snap. —
#-[_7] Cameras
+-E= ApoTome
+- 7] Basic adjustments

af Live

o

1A Autofocus
+-[C7 Adjust
+ [:l Frame
+- 7 General

+-[_7] Digital High Speed Recorder

Click in the Press Shortcut ke Shortcut(s) for selected Command:
field using the mouse. Remove

di

Reset Al
Then press the shortcut key(s) on =

your keyboard that you would like B e 1o ke
to use to execute the command. [F2

Azzign

(If possible, the shortcut key should not  Shaeut currently used by:
already be assigned to any other [unassigned]
command.)

>

>

Now click on Assign.

Close the dialog by clicking on the
button in the upper-right corner of
the window.

]

AxioVision User's Guide, Release 4.8.2 8-21



Configuration

Create own dialogs

The creation of your own dialogs allows you to take complex control dialogs
for, say, microscope and camera operation and pick out precisely the elements
that you need to operate your applications. This considerably simplifies parts
of the operation. Create a dialog that enables you to control the objective
nosepiece and lamp voltage on a motorized microscope as well as to set the
camera’s exposure time.

» From the Tools menu select the Toals | Window  Help
Customize function. (% Settings Editor  Alt+5

Bt stick Contrals

8% Modules Manager. ..

| Cuskomize. .. R

Options...

» Make sure that the Dialogs Tookars | keyboard | Workflow Didlogs | Icons
property page is active in the "
Customize dialog.

> To create a new dialog, click on Select Dialog:

New. % v
[T
> Enter the following data: x|
Name: IM\chchpe and camera control
Name (d|a|og =+ button) Tooltip Text: IBasic setings for microscope and camera Cancel
TOO'tip Text Status Text ICUﬂIrU\ objective, lamp woltage
Status Text (status line) leon E!._ -
Button Symbol s
. to Toolbar:
Toolbar, on which the button [srind |
should be created to open the
dialog.

» Click on OK to create the
dialog.
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» Now select the entry Tab 1. Select Dislory
IMicroscope and camera control j
» To change the name, click on New v|[ Ear -] ek |
Edit Tab ..... £3 Tabi Mew Tab |
Edit Tab |
» Specify a Name and a Tooltip x|
TeXt ame; ICamera
. Taaltip Text: ISet expozure time of the camera Canpcel
» Then click on OK to create the St [
tab. '
Icon: Change lcon
» Now select Exposure in the Select contrat
Select control field. N{# & Toobars
E Controls
. . . G-E= Systern Controls
» To insert both into the dialog, ™\ Hardware Controls
click on Add. NE aeisition
N Active Acguisition
. N Adjust Adds I
Notes: 1 N\ 'E;g Live Speed
e The control elements depend 4 Exposure
on your system configuration E’S White Belance < Remove |
: -+ rame
and may differ from those E General
displayed here. - Apotome
-7 Deepview
F-E Micozcope
» To create a second property ~ Select Dialog:
page ir] yOUr dlalog for’ IMicroscope and camera control ﬂ
controlling the microscope [ New <|[ €t | Dot |
components, click on New Tab. _
S Eamers Mew Tab
{3" Exposure u
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» Specify a Name and a Tooltip

Text.

» Then click on OK to create the
property page.

» Now select Objective and

Halogen lamp in the control

elements field.

» Toinsert both into the dialog,
click on Add.

Edit tab properties LI
Harme: IMicroscope Ok I
Tooltip Texst: ISet objective and lampe volatage Cancel |
Status Text: |
Izon: Change lcon |

Select control:

#-E Toolbars

NE Controls
&= Spstern Controls
=N Hardware Controls

Note:

e The control elements depend
on your system configuration
and may differ from those
displayed here.

» Close the dialog by clicking on
the button in the upper-right
corner of the window.

M Acquisition
- Micioscope
I:J OTTarT » Add->
P XN (hjective
w Optovar
: <-Remoy

Halogen Lamp
Fluorezcence Lamp
-H- Microzcope llurnination T
+--E Reflected Light
+-E Focus

;- ¥ Microscope Manager
‘? P 0
=

The button is now displayed on the toolbar you have chosen. The result now

looks like this:

The dialog contains two property pages: Camera and Microscope.

8-24
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> The Camera property page x

contains the element for Camera | Microscope |

controlling the Exposure time.

Exposure

=
o
=
4
=]
o
vy

= futomafc

> The Microscope property page x

contains the elements for Camera  Microscope |

controlling the objectives and
for controlling the lamp voltage.

— Objective

25| 5 || 10| 20| 40| &3

Note: CEEEE

e Also check the Tooltip text and
the texts in the status line.

—Halogen Lamp

| Manual/PC | 3200k || Standby |
Woltage /4 04 123
[50 ] frgeiints o

Define workflows

Workflows are the most efficient way to operate AxioVision. They are the
"central element” for executing the functions required to perform a specific
task. All you have to do is click on the buttons they contain one after the
other to achieve the desired results quickly and without problems. If you also
hide all the control elements that you do not need, you can concentrate fully
on the work you are actually performing.

Note:
e You can also place dialogs you have created yourself and all the toolbars
on a workflow.
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>

>

From the Tools menu select the
Customize function.

Make sure that the Workflows
property page is active in the
Customize dialog.

To create a workflow:

Tools | Window  Help

0¥ sSettings Editor  Alk+5
Bt stick Controls

‘!_'- Modules Manager..

| Custorize. .

-

tarkflow | Dialogs | Icons

Options. ..

Toolbars | Keyboard

“orkflow:

Resst |

1 Standang

» Click on New Folder and then on (1 Messurement ¢
Folder name. < Deepien New Falder |
Falder name |
» Specify a name for the new
workflow. x|
IMyW’orkrow
> Click on OK. e | coeca |
In the Available commands field, select ) “Va“a""a;“”:f””s’
. _New WorkFlow = e
the commands that you would like to 1 tow et
Rename pen document
use on the toolbar. go.;enlmags
~ Open Report
> Select, for example, the menu
command File = Image File
Browser ; Recent files
—
|l save
» Then click on Add to apply it to the e
WorkﬂOW. . IEmpDrtto v
ﬁ stzr;\eport As Template
» Also apply the menu commands ekt Ty
18 Twam
. . _ﬂva awn (=) Print
View = Show Properties (torepom 2 pirsen
. Print Setup
Annotations = Scale bar
File = Save
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» Close the dialog by clicking on the button in the upper-right x|
corner of the window. —

The workflow is now located under the Standard

My Workflow bar. \ fMeasurement
b ark Flaw

Q

Image File

Scale bar

8.6 General Settings

In this dialog you can enter settings for the configuration of AxioVision. The
settings are grouped by topic on property pages.

The settings comprise:

AxioVision's starting performance.

Selection of language.

Specification of user-specific paths for AxioVision documents.
Image display.

Automatic saving of images after acquisition.

Entry of user information.

=  And much more.

From the Tools menu select the Options function. The Options window
with the General, Layout, Folder, Storage, Acquisition, Naming, Display,
ID and Commander property pages is opened.

Details on the settings used there, and how they influence the system, can be
found in the online help.
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8.7 Exporting and Importing User Configurations
General

The term user configuration is understood to mean all the settings you have
made to adapt AxioVision to your own personal requirements after
installation.

The Import/Export Configuration function allows you to back up your
personal work environment in a convenient way, so that you can restore it
quickly and easily in the event of problems with the system. On multi-user
systems, you therefore have the option of making settings that are of interest
to all users (e.qg. scalings, toolbars etc.) available very quickly to all users by
offering access to this configuration via the shared account All Users.

Please also read section 8.3 "User and Data Administration”, as well as the
section "Importing user files" later in this section.

The following elements of AxioVision can be exported:

» All settings made in the Customize dialog on the Tools menu. This
means all the toolbars, shortcut keys, workflows and dialogs you have
generated. (Please also read section 8.5 "Adapting the User Interface”.)

= All settings in the Options dialog on the Tools menu. (Please also read
section 8.6 "General Settings".)

= You can also save a record of which modules have been activated. See
the Modules Manager function on the Tools menu.

To allow you to make your personal files available to other users, if necessary,
all files from the folder My Documents\Carl Zeiss are placed together in a
compressed archive (ZIP file). The folder structure from the Carl Zeiss data
folder is retained.

8-28 M 60-3-0024 e / printed 06.2010



Configuration

Export
> Select from the Tools menu the Import/Export Configuration function.

A wizard is started. This guides you through the individual steps of the export
process.

> Select the elements to be exported, and the folder and file name for the
target file.

This will result in two files (if you have also exported the user files) in the
selected folder. One file has the extension *.avconf. This file contains all the
elements of your configuration. The second file has the extension *.zip. All
the user files are saved in this file.

Note:

e If you want to make your exported configuration available to other users,
make sure that you save the files in a generally accessible folder.

Import
Importing the configuration files

» To import the configuration of another user, select from the Tools menu
the Import/Export Configuration function.

A wizard is started. This guides you through the individual steps of the import
process. At the end of the process, all of the other user’s elements are
available.

NOTES:
= A configuration can only be imported by the relevant user.
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Importing user files

User data cannot be copied via the import function. This has to be performed
separately by unpacking the ZIP file. The reason for this is to avoid files you
have created yourself being inadvertently overwritten.

» Start Microsoft Windows Explorer, and go to the previously selected
folder containing the ZIP file with the other user’s files.

> Double-click on the ZIP file to unpack it.

» Now select the folder My Documents as the target folder. The user files
are copied automatically into the correct folder structure. If the Car/ Zeiss
subfolder does not yet exist in your My Documents folder, it is created

Notes:

e You need appropriate software to unpack ZIP files. A program is available
automatically under Windows XP Professional. Ideally contact your system
administrator. Usually these kinds of tools will be present anyway.

e If you want to make the files available to all users, select the shared
account A/ Users (Shared Documents) as the target folder for unpacking
the files. All users of the system will then be able to share use of the files
(e.g. scalings).

8.8 Creating various AxioVision configurations for
a user
Background

Anyone who finds the management of users too complicated can continue to
use the procedure supported under AxioVision Release 3 (see below). Other
subfolders with new profiles are created for the different configurations in the
Application Datd\Carl Zeiss\AxioVS4O\Profiles folder of the relevant user
account, in addition to the default profile Default. The name of the profile is
allocated while it is being created. The description from the earlier manual
follows:
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Creating individual configurations
» Right-click on the AxioVision icon on the Microsoft Windows desktop.

> Select the Create Shortcut function from the shortcut menu.

E' Open

Run as...

Scan far Viruses
Pin ko Skark menu

Send To b

Rename

Properties

» A new AxioVision icon is created on the desktop.

AxioWision (2]

e Now right-click on the new AxioVision icon, and select the
Properties function from the shortcut menu.

Runas...

Scan for Yiruses
Fin ko Stark menu

Send To 3

Cut
Copy

Create Shortout
Delete
Rename
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> The Properties window is opened.

AxioVision Properties

Eeneral| Shortcut |Eompatibility SecLity

r:i Asioizion

[P =a
Target tppe; Application

Target location: Axioiziond

Target: |-'i|es'\CarI Zeizs Vision\Axiovisiond\Axiot 40, ene |

Start i | |

Shortcut key: |N0ne |

Run: | MHomal window hd |

Camrment; | |

[ Find Target... ] [ Change lcon.. ] [ Adwvanced... ]

[ [1]:4 |[ Cancel ][ Apply ]

» Enter the following at the end of the Target field: -u=Name (N.B. Insert a
space before -u!). Here 'Name' is the description for the configuration.
Use, for example, -u=Test to create a configuration with the name Test.

Target: |-'i|es\l2ar| Feizs WigionhArioViziond Vasioh 240 exe |

» Adopt the setting by clicking on OK.
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» To change the description of the new configuration on the Microsoft
Windows desktop, right-click again on the new AxioVision icon, and from
the shortcut menu select the Rename command. You can now enter a
name of your choice in the icon's description field.

> Enter, for example, Test Configuration and then click on any area of the
desktop to adopt the entry.

Test
Configuration

» You can now start AxioVision from the new icon and configure it
accordingly.
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9 Image Acquisition Modules
9.1 ApoTome
General

The ApoTome software module controls the ApoTome hardware (control box
and slider) and coordinated image acquisition using a digital camera, such as
the AxioCam MRm. An ApoTome system allows you to generate optical
sections through fluorescence samples. The parts of the image that are out of
focus are then removed, and an increase in

= image sharpness
= the signal to background ratio (contrast)
= and resolution in the axial direction

is achieved.
The following units are required for an ApoTome imaging workstation:

=  Microscope: Axio Imager.Z1, Axio Imager.D1, Axio Observer.Z1,
Axio Observer.D1, Axiovert 200 or Axioplan 2 imaging e
= Anti-vibration system
= Digital camera with more than 10-bit dynamic range
=  ApoTome control box and slider (release for Axio Imager,
Axioplan 2 imaging e and Axiovert 200)
= PC with monitor
= AxioVision basic package and the optional ApoTome software module

For details on setting up and using the hardware components, such as the
microscope and ApoTome control box/slider, please refer to the manuals
enclosed with the corresponding devices.

Note:

e Before using the ApoTome, familiarize yourself with the basic functions of
the AxioVision software. You should be familiar with the operation of the
camera and microscope components in particular.
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Fringe projection imaging principle

The optics of a microscope are optimized for analyzing very thin samples. For
a cover-glass-corrected objective, all optical calculations are performed for
very thin objects that lie directly beneath the cover glass. All cover-glass-
corrected objectives from Carl Zeiss are optimized for this particular usage,
and exhibit an optimum Point Spread Function (PSF) for the wavelengths for
which the corresponding objective has been specified.

In biological applications, however, the vast majority of samples used do not
satisfy these optimum requirements. Sometimes thicker biological tissue slices
are used, e.g. to analyze cells in the tissue using specific fluorescent markers.

In such cases, during microscopic analysis, and particularly during
documentation, the set focus plane is hidden by parts of the image that
originate from above and below the actual focus plane. As a result the image
appears "faded", the contrast is reduced, and the background becomes
bright. In extreme cases important structures and image details may be
completely hidden.

The above representation of a microscopic image of cell nuclei in tissue shows
this effect.

A number of methods can be used to prevent or reverse this effect, such as
confocal laser scanning microscopy or 3D Deconvolution.
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With the ApoTome the principle of "fringe projection” has been employed.
This technology involves inserting a grid structure with grid lines of a defined
width into the plane of the field diaphragm of the reflected light beam path.
As the plane of the field diaphragm is matched to the focal plane, this grid
structure can be displayed on the microscope. When you look into the
eyepiece you can therefore see the grid, superimposed onto the actual
sample.

Above is a schematic representation of the reproduction of the grid. In reality
the grid lines are much thinner.

A scanning mechanism in the ApoTome slider is used to move the grid
structure in three defined steps within the sample plane. The movement of
the grid takes place very quickly (in less than 20 ms). A digital image is
acquired at each grid position.

The movement of the grid is represented schematically below:

Grid Position 1 Grid Position 2 Grid Position 3
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The three raw images are combined online on the PC to form a resulting
image. The time it takes to process the image depends on the image size:

= 512 x512: approx. 30 ms
= 1300 x 1000: approx. 100 s

The processed resulting image is an optical section through the sample with
the following characteristics:

»  The grid structure has been removed from the raw images.

* The parts of the image that are out of focus are no longer visible.
» The sharpness and contrast of the image have been increased.

»= The image’s resolution in the axial direction has been increased.

The above image is an application image of cell nuclei (tadpole brain section)
in black and white.

= Top left: conventional fluorescence
= Bottom right: optical section
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Why is the resulting image an optical section?

One possible way to explain this is to use the image of the grid in the sample:

The image of the grid provides the necessary information on the distance of
the various sample structures from the set focal plane (see figure above).
Some sample structures are in focus, while others lie above or below the focal
plane, and enter the set focal plane.

The technique of grid projection makes use of the fact that the image of the
grid above and below the actual focal plane is blurred, and enters the blurred
areas of the sample. When the grid line is moved, significant brightness
differences (= contrast) appear in the focal plane. Outside the focal plane only
minor differences are produced, as the sample and the image of the grid are
practically "blurred" together. The brightness differences are detected by the
algorithm used to combine the three raw images, and are used to remove the
parts of the image that are out of focus.

Hardware configuration

For information on setting up the devices, please refer to the manuals of the
devices concerned.

> First switch on the microscope, then the fluorescence switched-mode
power supply, followed by the ApoTome control box and the camera.

» Then switch on the PC.

AxioVision User's Guide, Release 4.8.2 9-5



Modules - ApoTome

ApoTome Configuration for Axioplan 2 imaging e

» Open the Microscope Configuration program on the Microsoft
Windows desktop by double-clicking on the icon.
iZImMicroscope Configuration Axioplan2 ==

Configuration  About
Micrascope Stand | Dbjectives | liumination | Photo | x4 Devices |
Aioplan 2 imaging & - [FemuE Hptovar: lﬁ
O T motorized -
ﬁ Fort = Condenser: | Condenser 0.3 H/D/Fh/Dic =
Srt:f:‘exl Focus Contraller _ W Mot Shutter FL-Mads 'IF‘;"':;Emmm—j
[¥ | Scanning Stage Pos1 lIl
r £ Pus2
¢ P [Nz Pos3
Fier whesls | Pas4
[ ApoTome fcon 2|  Manual Fiters Fos§
Filterwheels/Shutters: ¢ Ene. Fier Mag. D Pos
lﬁ " Mot Filter Mag D
= Fa |
S I | W, _Pass |
B T lm Custom Fiter Specification |
[ Test withaut hardvare
v ApoTome . .
Configure the microscope. To use the
ApoTome, the ApoTome check box must be activated.
If the ApoTome control box has been connected directly to a free COM
port on the PC via a serial RS 232 cable, select the corresponding COM
port in the list box.
If the ApoTome control box has been connected directly to the
microscope via a CAN bus cable, in the list box select the same COM port
that you selected under Microscope.

» Close Microscope Configuration by clicking on the Exit button, and
confirm the changes by clicking on the Save & Exit button in the dialog
that then follows.
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Save Configuration |

H Exit program

Save Configuration ?

Save & Exit I Exit without Save | Cancel |

ApoTome Configuration for Axio Imager, Axio
Observer or Axiovert 200

» Open the MTB2004 Configuration program on the Microsoft Windows
desktop by double-clicking on the icon B

Note:

e Configurations for various microscopes are created and managed in
MTB2004 Configuration. Please refer to the manual or online help for
MTB2004 Configuration for detailed information on creating
configurations.

» For the description of the ApoTome configuration below, it will be
assumed that the microscope itself has already been configured.

» Make sure that the ApoTome control box is connected to the PC and is
switched on.

> Open the configuration tree under Reflected Light Path.

» Click on the No ApoTome entry. The entry will be shown with a blue

background.
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[ e=y _Heflected Light Path

'8 Sutter Lambda DiG-4
RL Motonzed Fieldstop

Mo ApoTome
= RL Manual &perture Stop
2% L No Shutter

> Select the ApoTome by clicking on ApoTome in the selection area on
the right-hand side of the user interface and assign it.

[=4=y Reflected Light Path
I8 Sutter Lambda DG-4
a RL katarized Figldstop
ol ApoT ome
a= RL Manual Aperture Stop
' L Mo Shutter

> In the information area, you can now select the connection type (R5232
or CAN bus) and the COM port being used (port 1 to 5).

R5232 v
CAM

» Check the connection by clicking on the Check Connection button. If
the ApoTome is found at the specified port, a green symbol is displayed
next to the button.

Note:

e If you activate the Simulate Hardware check box, for example, the
function of the ApoTome can be adjusted virtually in the AxioVision
microscope control and imaging software (simulation mode).

9-8 M 60-3-0024 e / printed 06.2010



Modules - ApoTome

ApoTome Calibrations

» Start the AxioVision software by double-clicking on the
on the Microsoft Windows desktop.

For subsequent steps it is useful to have easy access to the following control
elements. Please bear in mind that, depending on the features of the device,
some control elements may not be present, or may appear different:

# Reflector ['5_(|

Brightfield Refl light

0z DAPT

15 Alexa Fluor 546

none

]
)
10 Alexa Fluar 439 |
)
]

T ]
]
. r
[ ]

: Reflector nosepiece for switching between

fluorescence wavelengths.

© Reflected Light Shutter,

[# Closed ] [-’:j Open ] [
1 Internal shutter for opening and closing the
shutter.
% Exposure E|
1ms 20z
et
5% S00%:
- g
Camera exposure time.
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¥ LightPath X

100
Sideport L ° Sidepork R

0% 0%
Ocular i Fraonkpart
®
0% 0%
100%:

Baseport

with an Axiovert 200.

Light path for switching the light path, e.g.

You can also create a user-specific dialog containing all the control elements
required, including the control elements for the ApoTome functions.
Information on creating dialogs can be found in chapter 8 "Configuration".

Calibration of phase position

To set the optimum angle of deflection for the ApoTome’s scanner unit, you
need to carry out a fine adjustment of the scanner calibration in accordance
with the system structure. The mirror sample and the special reflected light
reflector cube, both of which are supplied with the ApoTome, are used for
this purpose. Insert the Push&Click filter cube into an empty reflector
nosepiece position, and enter this filter set as Refl. BF, for example, in the
Microscope Configuration or the MTB2004. The calibration must be
performed for each of the two grids provided.

It is advisable to calibrate the grid for the low magnification range (grid
marked with "L" for "Low magnification") using a 20x objective.

In the phase calibration dialog the positioning of the camera is also optimized.
To achieve optimum performance, the camera horizontal should be aligned
parallel to the ApoTome grid lines with as much precision as possible.

The calibration process is supported by a wizard. Start the function by
selecting from the Acquisition menu the ApoTome function, and then
Phase Calibration.
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The software wizard guides you through the calibration process in 5 steps.
The most important instructions are displayed in the wizard’s text field.

Step 1: Select Start Conditions

Step 1 of b: Select Start Conditions

The calibration process should be startet after a warm-up time of the spstem of
approrimately 20min. The Phagze Calibration needs to be done with only a
gingle grid of your choice.

- Ingert the grid corresponding to the objective

- Uze the mirror tezt glide for the phaze calibration
- Uze the bright field reflectar cube

- Adjust the following zettings

» Move the ApoTome slider to the iris position (click stop position 1).

> Use the reflector position with the ApoTome bright-field reflector.

» Place the mirror sample supplied under the microscope, open the
reflected light shutter, and focus (directly on the microscope) on the
reticle at the center of the sample.

» Now switch to operation of the software on the PC.

> In the software, enter settings for grid, reflector, and objective, if you
have not already done so. Pay particular attention to ensuring that the
grid is correctly selected.

Note:

e ltis possible to use the ApoTome in combination with a Colibri, an
excitation filter wheel, a Sutter DG-4 or DG-5 or a T.l.L.L. Photonics
Polychrome V. In this case, carry out the relevant settings in addition to
the microscope settings (grid, reflector, objective).

» Click on Next to proceed to the next step. The live image is opened

automatically.
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Step 2: Optical Focusing

Step 2 of b: Optical Focusing

Ilze the first click-stop of the ApaT ome slider [inz pozition] to focus on the
crogz hair of the mirar glide

- Bdjuzt the exposure time of the camera

> Set an optimum exposure time by clicking on the button.

» Display the reticle as sharply as possible in the live image. The green
focusing rectangle in the live image can help you find the optimum focus
position. Position the focusing rectangle over the center of the reticle.

Notes:
e On the Microscope property page you can enter general settings for the
microscope.

e Click on Next to proceed to the next step.
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Step 3: Grid Focusing

Step 3 of 5: Grid Focusing

Carefully puzh the ApaTome ghder in the second click-stop position. Make
gure, that gnd inez are aligned hanzontally [Camera adjuzstment]

- Pozition the green focus rectangle over approximately 10 grid lines

- Clizk on 'Full Scan'

- [The grid will be mowved through the complete travel range]

- The gnd postion with the highest focus value will automatically be zelected

Move the ApoTome slider carefully to the second click stop position
(ApoTome mode).

» Move the focusing rectangle in the Live window to a position where no
part of the reticle is present.

» Click on the Full Scan button. The grid will now move through its
adjustment range automatically, in increments of ten steps. A sharpness
value for the reproduction of the grid will be determined, and displayed
as a histogram, following each increment. When the end of the
adjustment range has been reached, the grid position with the highest
sharpness value will be set automatically.
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» You can choose to carry out a fine adjustment around the grid position

with the highest sharpness value by clicking on the Local Scan button. A
local area above and below the sharpness maximum that has been
identified will be covered automatically in individual steps, and the
sharpness value will be determined for each individual step. The data
from the local scan will be included in the histogram, and the grid
position with the highest sharpness value will again be located
automatically.

Note:

You can determine the grid position freely using the buttons for coarse

focusing, IEI and , and fine focusing, and . You may
need to use this function if, for example, a sharpness maximum cannot be
determined automatically.
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Step 4: Camera Alignment

Step 4 of b: Camera Alignment

Move the cross hair out of the live image. Move the starting point of the grid
detection by moving the green focus rectangle up and down,

- Rotate the camera head until pou get as close to 0.00 degree as poszible

The purpose of this step is to achieve precise alignment of the camera. To
achieve optimum results, the camera horizontal should be aligned parallel to
the grid lines with as much precision as possible. The software automatically
detects a grid line and calculates the camera horizontal’s deviation from this
grid line in degrees.

As the vertical line of the reticle interferes with the detection of the grid lines,
please first move the reticle out of the camera’s field of view.

A green rectangle marks the software’s search area, a yellow line indicates a
detected grid line and a small dark-green rectangle shows you the starting
point for line detection.
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If the contrast in the image is insufficient to detect a grid line automatically, a
corresponding error message appears:

ApoTome: Camera Alignment ————

In this case you should take steps to increase the contrast (e.g. increase the
exposure time, refocus the grid (step 3)).

If it is still not possible to detect a grid line, a corresponding error message
appears:

ApoTome: Camera alignment ——————

In this case the deviation of the grid lines from the camera horizontal is
probably too great. Rotate the camera until the long side of the camera's field
of view is roughly parallel to the grid lines. To do this, loosen the
corresponding lock on the camera adapter and realign the camera.

If a grid line can be detected but the deviation is still greater than 5 °, you will
see a message to this effect:

ApoTome: Camera Alignment
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In this case, rotate the camera further to minimize the deviation. For fine
adjustment you can use the red bar in the dialog. Try to achieve a deviation <
0.1°.

ApoTome: Camera Alignment

-0.04 degree

Once the camera has been aligned with sufficient precision, please lock the
camera adapter in this position.

Notes:

e If you change the ApoTome grid, the new grid should be inserted with
the same alignment, if possible. The grid mount in the ApoTome slider
has a small amount of play to make it as simple as possible to change the
grid. You should always align the grid, if possible, with the same edges in
the grid mount. If you wish to check the camera alignment following a
change of grid, you can run through the phase calibration dialog up to
step 4. Should you not wish to perform a new phase calibration, cancel
the dialog after step 4, once the camera has been aligned.

Step 5: Final Full-Phase Calibration

Step % of b: Final Full-Phase Calibration
Click on 'Full Scan'. Starting from default value a defined range of values waill
be scanned. The phaze value with the least amount of residual stripes in the
irmage will autornatically be zelected.

This step is used for the actual setting of the scanner calibration. In each case,
two images are acquired. The grid is displaced by precisely the width of a line
between the first and second image. The two images are subtracted from
each other, and the resulting image is displayed. If the system is perfectly
calibrated, the two images cancel each other out — a black image with a noise
component is shown.
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Phase calibration is performed automatically in accordance with the focus
calibration of the grid, carried out in the preceding step.

» Click on the Full Scan button. A predefined area around the specified
phase calibration value will be covered in coarse steps. At each position,
the calibration value will be determined, and displayed in the histogram.
When the end of the area has been reached, the minimum value
(minimum number of residual lines present in the image) will
automatically be selected in the histogram.

||“|I. |||||

» You can choose to perform an additional fine adjustment using the Local
Scan button. An area close to the minimum on either side will be covered
in individual steps, and the data included in the histogram. This may
enable you to identify an even lower minimum, where there are even
fewer residual lines in the image.
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Notes:
e Optional you can change the phase value stepwise by clicking on the

buttonsl = | [== (=] and| + |[++] ""H'I. You may need to use
this function if, for example, a sharpness maximum cannot be determined
automatically.

e Click on the Close button to end the phase calibration.

e Repeat the procedure to calibrate the phase shift for the second grid, if
necessary.

e Although the settings do not change once calibration has been
performed, from time to time you should check that the system is
perfectly calibrated. This applies in particular after dismantling and
reassembling the system.

Calibration of the grid focus

For the ApoTome to function optimally, the grid must be displayed precisely in
the focus set on the objective. The grid’s focus depends on the objective and
the excitation and emission wavelengths of the fluorescence. This means that
the grid focus needs to be calibrated for every fluorescent dye (e.g. DAPI,
FITC, Rhodamine etc.). It is best to perform calibration using your own
fluorescence sample, although this must exhibit flat fluorescence to allow the
focusing of the grid. Alternatively, you can also use the fluorescence sample
provided.

A wizard is available for the calibration of the grid focus. This guides you
through the calibration process in 3 steps. Start the function by selecting from
the Acquisition menu the ApoTome function, and then Grid Focus
Calibration.

The most important instructions are displayed in the wizard's text field.
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Step 1: Select Start Conditions

Step 1 of 3: Select Start Conditions

The calibration process should be starket after a warm-up time of the system of
approximately 20min. The Gnd Focuzs Calibration hag to be done for each
combination of objective and reflectar

- Inzert the grid coresponding to the objective
- Uze the Auorezcence test zlide for the gnid focus calibration
- Adjuzt the following zettings

> Move the ApoTome slider to the iris position (click stop position 1).

> Use a reflector position with a fluorescence filter (e.g. 10 Ex. 470/40).

> Place the fluorescence sample under the microscope, and open the
reflected light shutter.

» Focus on the sample on the microscope.

» Switch to operation of the software on the PC.

> In the wizard, select the settings for Grid, Reflector and Objective, if
you have not already done so.

Notes:

Make sure that the correct transmission grid is selected for the objective
being used. The table at the end of this chapter provides an overview
explaining which transmission grid should be assigned to which objective.

It is possible to use the ApoTome in combination with a Colibri, an
excitation filter wheel, a Sutter DG-4 or DG-5 or a T.I.L.L. Photonics
Polychrome V. In this case, carry out the relevant settings in addition to
the microscope settings (grid, reflector, objective).

Click on Next to proceed to the next step. The live image is opened
automatically.
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Step 2: Optical Focusing

Step 2 of 3: Optical Focusing

I1z& the first click-stop of the ApaT ome zlider [inz pozition] bo focus on the
FPECIMEN

- Adjuzt the exposure time of the camera

» Set an optimum exposure time by clicking on the button.

» Focus the sample as sharply as possible in the live image.

Note:
e On the Microscope property page you can enter general settings for the
microscope.

» Click on Next to proceed to the next step.

Step 3: Grid Focusing

Step 3 of 3: Grid Focusing
Carefully puzh the ApaTame slider in the zecond click-stop pozition
- Adjuzt the exposure time of the camera if necessany
- Pogition the green focus rectandle over approsimately 10 grid lines
- Click on 'Full Scan'
- [The gnd will be moved through the complete ravel range]
- The gnd pozition with the highest focuz value will automatically be zelected

» Move the ApoTome slider carefully to the second click stop position
(ApoTome mode).

» Move the focusing rectangle in the live window to a position where the
fluorescence is as flat and bright as possible.
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» Click on the Full Scan button. The grid will now move through its
adjustment range automatically, in increments of ten steps. A sharpness
value for the reproduction of the grid will be determined, and displayed
as a histogram, following each increment. When the end of the
adjustment range has been reached, the grid position with the highest
sharpness value will be set automatically.

]||||| hlllllllmlmu

> You can choose to carry out a fine adjustment around the grid position
with the highest sharpness value by clicking on the Local Scan button. A
local area above and below the sharpness maximum that has been
identified will be covered automatically in individual steps, and the
sharpness value will be determined for each individual step.

The data from the local scan will be included in the histogram, and the grid
position with the highest sharpness value will again be located automatically.

Note:
e You can determine the grid position freely using the buttons for coarse

focusing, IEI and IEI and fine focusing, III and III You may

need to use this function if, for example, a sharpness maximum cannot be
determined automatically.
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> When you click on Close to end the calibration, the following dialog
window is displayed:

Grid Focus Calibration Wizard

Do wou want ko repeat the calibration For another setting?

[ Ja ] l Mein l

» Click Yes, if you want to carry out a further calibration, or click No if you
want to end the calibration.

Once calibration is complete, a corresponding message is displayed in the
status window of the ApoTome dialog window (Acquisition menu =
ApoTome function = ApoTome Dialog = Settings).

Calibration mode
There are two possibilities for managing ApoTome calibration data:

= User mode (conventional): An individual file containing the calibration
data is generated in each Windows user account, i.e. each user generates
his own calibrations and then works with these. Other users do not have
access to these data. In this case, the file containing the calibration data
can be found in the My Documents folder of the user account in question
under My Documents\Carl Zeiss\Dat\ApotomeSetting\Detault.ini .

= Administrator mode: A user generates calibration data which are then
made available to all other users. In this case, only the user who has
generated calibrations in the ApoTome administrator mode is able to
change these or add to them. The file containing the calibration data can
be found in the folder Shared Documents\Car/
Zeiss\Dat\ApotomeSetting\Default.ini.
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The user mode is activated automatically following a new installation of
AxioVision. If you want to change the mode, open the calibration mode
dialog (Acquisition menu = ApoTome function = Calibration mode):

€ ApoTome Calibration Mode g|

Exverny uzer works with hiz own et of
calibration data.

Every uzer works with the zame set of
calibration data, maintained by the
Apotome-Administratar.

The administrator mode is password-protected. The default password is
"zeiss" and can be replaced by a password of your choice following the first
log in.

€ ApoTome Calibration Mode E|

Every uzer works with hiz own et of
calibration data.

Every user works with the zame set of
calibration data, maintained by the
Apotorme-Administratar,
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Once administrator mode has been activated, all users are only able to access
the calibrations that can be found in the shared files. However, any individual
calibrations that have previously been generated remain in the relevant user
accounts (although they cannot be used). If you switch back from the
administrator mode to the user mode, the file containing the calibration data
that has been saved in the shared files will be copied to the Windows user
account of the ApoTome administrator. Users of other Windows accounts can
then use their old calibrations again or may have to generate new calibrations.

Image acquisition

As an ApoTome imaging system works with a digital CCD camera, the
ApoTome mode can be regarded as an expansion of the camera’s
functionality.

Selecting the camera

In principle, a cooled monochrome CCD camera (AxioCam MRm, AxioCam
HRm etc.) is used in combination with the ApoTome for fluorescence images.
When you start AxioVision, a monochrome camera is automatically selected (if
possible) for operation with the ApoTome.

If several monochrome cameras are connected to the system, you need to
define the one that you want to be used in ApoTome mode. To select the
camera, follow the procedure below:

» Click on ApoTome in the work area or open the ApoTome dialog
(Acquisition menu = ApoTome function = ApoTome Dialog). Select
the Extras property page

> In the ApoTome: Camera drop-down field, select the camera that you
want to use in ApoTome mode.

ApoTome Mode w
Camera selection
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Single image acquisition

For single image acquisition, follow the procedure below:

>

The live image is opened using the

For efficient operation, open the control elements for the camera
exposure time (Acquisition menu = Adjust function = Exposure), the
shutter and the reflector (Microscope menu = Reflected Light function
= Reflector or Internal Shutter).

Make sure that the ApoTome slider is in the second click stop position
(ApoTome mode).

Click on ApoTome in the work area or open the ApoTome dialog
(Acquisition menu = ApoTome function = ApoTome Dialog =
Settings property page).

Make sure that in the ApoTome: Grid field the grid that is currently
inserted has been selected. On the basis of the objective that is currently
being used, a recommended grid will also be displayed in this field.

Select the Camera property page.

F)

Live

button on the toolbar. The shutter is

opened automatically with the live image.

>

Click on the button to set an optimum exposure time for

the specimen. To achieve optimum results with the ApoTome, the images
should be illuminated in the best possible way. Full use should be made of
the camera’s dynamic range. However, no pixels should be overexposed.
The histogram displayed will help you achieve optimum illumination.
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Various settings can be made for the ApoTome mode. Three settings are
available for the live image in ApoTome mode (Settings property page in the
ApoTome dialog).

# ApoTome Live Mode El

() Grid Yisible
() Optical Sectioning
() Conventional Fluorescence

Grid Visible: The behavior of the live image is the same as in conventional
camera mode. No processing takes place. As the grid is located in the beam
path, it is also visible in the live image. The grid is moved up and down
constantly, to prevent grid lines being "burnt" into the sample as a result of
the bleaching effects of the fluorescent dye.

Optical Sectioning: In this mode three images are acquired, combined online
into an optical section, and displayed. As this mode requires the acquisition of
three raw images, the speed of the live image is reduced accordingly.

Note:

e In this mode, if you change the focus on the microscope or the position
of the sample, artifacts, in the form of lines, may appear in the live image
for a short time. The same effect can occur if vibrations are passed on to
the microscope. The lines disappear from the live image as soon as the
sample is stabilized again.

Conventional Fluorescence: In this mode two raw images are acquired, and
the grid position is displaced in each case by precisely the width of the lines.
From these two raw images, an image that corresponds to the conventional
fluorescence image (wide field) can be calculated. This mode enables you to
make comparisons between the conventional fluorescence image and the
optical section.
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E|
Image acquisition is triggered using the [208E | button on the toolbar.

Four settings are available for image acquisition in ApoTome mode (Settings
property page in the ApoTome dialog).

>

No Processing: The behavior of image acquisition is the same as in
conventional camera mode. No processing takes place. As the grid is
located in the beam path, but is moved constantly up and down, the
image acquired corresponds to a conventional fluorescence image. This
setting is only used if you are carrying out automated image acquisition in
several channels, and processing needs to be switched off, e.g. to acquire
a transmitted light or a phase contrast image.

Optical Sectioning: In this mode three images are acquired, combined
online into an optical section, and displayed.

Conventional Fluorescence: In this mode two raw images are acquired,
and the grid position is displaced in each case by precisely the width of
the lines. From these two raw images, an image that corresponds to the
conventional fluorescence image (wide field) can be calculated. This mode
enables you to make comparisons between the conventional fluorescence
image and the optical section.

Raw Data Mode: In this mode the raw image acquisition data are saved
(i.e. the individual images with the various grid positions are saved
internally). The advantage of this mode is that it allows you to switch
between the algorithms (Optical Sectioning versus Conventianal
Fluorescence) after image acquisition:

e Todo this, open the shortcut menu for the acquired image by clicking
on the Properties icon at the bottom edge of the image. screen
Alternatively, you can also open the shortcut menu by right-clicking in
the acquired image.
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ApoTome Image property page:

N
ApoTome Image ||'!‘ OB jmmc @ [P [ Hi | E Mea |
Display Mode

¥ Image Mormalization
WF | §EC

[~ Display Mormalization

Filker:
IWeak 'I

» Click on the WF (Widefield = Conventional Fluorescence) or SEC
(Section = Optical Sectioning) buttons to switch between the
corresponding algorithms. The filter used to remove residual lines in the
image (Filter drop-down list box) and the display scaling (Auto Display
Scaling) can also be adjusted. The application of the algorithm takes
place purely in the display plane of the image data and does not change
the original raw data.

Note:

e In order to process ApoTome data in AxioVision using the 3D
Deconvolution module, you must acquire the image in the Raw Data
Mode.

Acquiring images in the Raw Data Mode substantially increases the memory
required for the image data. In the Averaging default setting, for example, it
is increased by a factor of 3 in comparison to an image acquired with
ApoTome in the Conventional Fluorescence or Optical Sectioning modes.
If the Averaging value is increased by 2 or 3, the resulting memory
requirement increases by a factor of 6 or 9. We therefore recommend that
you use the SIMConvert function to convert the raw data to an optical
section or a conventional fluorescence image, thereby substantially reducing
the data volume again (e.g. after using 3D Deconvolution or for 3D
reconstruction of an image stack using the Inside 4D module.)
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The thickness of the Optical Section can be displayed in the Depth Info field
on the Extras property page.

ApoTome Depth Info @

DAPT FITC | RHOD,

RU: 0.4 0.3 0.3
Micromeker 0.4 0.5 0.5
Notes:

e Depending on the sample, fluorescent dye, exposure time etc., fine
residual lines may be visible in the resulting image in ApoTome mode.
These lines can be removed using the filter. You can select Off, Weak,
Medium and Strong.

e The residual lines are displayed in the Fourier space as points along a
vertical line. The filter "removes" a defined group of points from the
Fourier spectrum.

Start with the setting Weak. If residual lines can still be identified in the
image, increase the setting step by step. As the filter is used during the
calculation of the optical section, a new image must be acquired whenever
changes are made to the filter setting.

A further increase in image quality can be achieved if you use a value of 2 or
higher in the Averaging field.

& ApoTome Averaging (Noise ... g|

If you use the value 2, for example, two ApoTome images are acquired and
averaged. This method significantly reduces the noise component. An
additional effect is the reduction or removal of residual lines in the image.
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Multidimensional acquisition with the ApoTome

The ApoTome functions are fully integrated into AxioVision’s automatic image
acquisition modes. You can perform acquisition of multichannel fluorescence
images, z-stack images, time lapse images, MosaiX and any combination of
these modes using the ApoTome. The images are acquired in accordance with
the settings made under Acquisition menu = ApoTome function =
Acquisition Mode. A precise description of the Multidimensional Acquisition
functionality can be found in section "Multidimensional Acquisition”.

A prerequisite for the above is calibration of the system as described in
chapter 8 under the headings "Configuration" and "Scalings". Essentially, for
multidimensional acquisition the same functions as those described in the
previous sections apply.

If, during multichannel image acquisition, components that are responsible for
the fluorescence wavelength being used are operated automatically, for
example, a focus calibration must be available for each combination. The
crucial components are:

= Reflector nosepiece

= Colibri

= External excitation filter wheel (e.g. Ludl, Sutter)
= Sutter DG-4 or DG-5

= T.IL.L. Photonics Polychrome V

If a grid focus calibration is not available for a combination of the above
external components, a single image is acquired automatically without any
shifting of the grid. This artifact is usually easy to identify as an image with
clearly pronounced fringes. For better control of image acquisition, open the
ApoTome: Status window (Acquisition menu = ApoTome = Status
function). This window will inform you if, during multidimensional image
acquisition, a microscope status is set for which no ApoTome focus calibration
is available.
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Ac

celerated image acquisition with the ApoTome

(burst modeJ

With the ApoTome, the speed of image acquisition (image rate) is limited by
the following:

1.

2.

At least three raw images have to be acquired for a resulting image.

During image acquisition, as much as possible of the gray-value range of
the camera in question should be used. This generally results in exposure
times that prevent high acquisition speeds from being achieved.

However, provided that acquisition takes place in one fluorescence channel

only

, it is possible to increase the image acquisition rate to a value in the

region of 4 to 5 images/s. To achieve these values, follow the procedure
below:

>

Open the ApoTome: Status window (Acquisition menu = ApoTome
= Status function).

In the ApoTome Dialog on the Camera property page, set a frame that
is as small as possible (e.g. 512 x 512 pixels or smaller).

Tip:

If your requirements with regard to optical resolution allow, you can
increase the binning on the camera to 2x2 (Camera work area= Frame
property page). This function makes it possible to reduce the camera’s
exposure time by around a factor of 4, at the expense of the resolution in
the image.
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> For the ApoTome: Acquisition Mode, select the Raw Date Mode
setting (ApoTome property page = Settings property page).

i=* ApoTome Acquisition Mode E|

() Mo Processing

(%) Optical Sectioning

() Conventional Fluorescence
() Raw Data Mode

> In the work area, select the Multidimensional Acquisition entry and
then the C (Channels) property page.

» Make sure that no Hardware Settings has been selected for the During
Acquisition and After Acquisition drop-down list boxes.

Hardware Settings
During acguisition ...

3
After acquisition ...

3
Focus @ Current () Aukofocus

» Determine an optimum exposure time by clicking on the

button. A pop-up window containing a live image opens.
. . - Ok,
Confirm the exposure time by clicking on . If necessary, the

measured exposure time can be reduced manually by around 10 to 20%.

Exposure Time

Ims 30s
388“15 -\1"' Attt il ?‘_,.
5% S00%,
O % ‘Q,‘%“”””””I _!_-)

Measure
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> Select the T (Time) property page and activate the
[ Time Lapse check box.

> Set the Interval Settings to Maximal Speed or alternatively the
Interval to 0.

Interval Settings

() Maximal Speed

(&) Interval 1.000 % |Second W

> In the Duration Settings field, define either the number of cycles
# Cycles (e.g. 50) or the Duration.(e.g. 15s).

Duration Settings

(#) # Cycles | 50 % | Calculate
() Duration

> Click on the @]button to start acquisition of the image sequence.
In the ApoTome Status dialog the message Calibrated Burst Mode:
ON is displayed.

In this mode the image data are acquired as quickly as possible, with the
grid being constantly shifted. The optical sections are only calculated after
acquisition (and following a staggered pattern, i.e. the last 3, 6, 9 raw
images etc.), according to the setting of the ApoTome's Averaging
function, with different grid positions.

This technique increases the image rate by around a factor of 3, but not
the temporal resolution, as rapidly moving particles on the sample can
nevertheless lead to movement artifacts in the resulting image due to the
exposure times selected during the acquisition of the raw data.
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The image view (Optional Sectioning / Conventional Fluorescence)
can be switched at any time, on the basis of the raw data acquired. The
corresponding settings are made on the ApoTome property page in the

shortcut menu of the acquired image.

Notes

e A further slight increase in acquisition speed can be achieved by
deactivating the Show preview at Start check box in the
Multidimensional Acquisition work area = Experiment property

page.

Experiment
Marne:

I*

[ Load V] [ Save V] [@ HeUse]

Image name:
Experirment

Showw preview at Stark

Objective - grid allocation

The following tables provide an overview of the allocation of grids to

objectives.

Axio Imager

optical section

recom. | thickness @ 490 nm

Objective Vv NA | Immersion | DAPI grid (RU/um)
EC-Plan-Neofluar

10x/0,3 10 0.3 Air v L1 1.01/11.04
EC-Plan-Neofluar

20x/0,5 20 0.5 Air v M 1.03/4.05
EC-Plan-Neofluar

40x/0.75 40 | 0.75 Air v H1 1.09/1.89
EC-Plan-Neofluar

40x/1,3 Qil 40 1.3 Qil v M 1.07/0.94
EC-Plan-Neofluar

63x/0.95 Korr 63 | 0.95 Air * H1 0.7/0.76
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EC-Plan-Neofluar

63x/1,25 QOil 63 | 1.25 Qil v H1 1.08/1.03
EC Plan-Neofluar

100x/1,3 Qil 100| 1.3 Qil x H1 0.71/0.63
LCI Plan-Neofluar Qil, water

25x/0,8 Imm. Korr. 25 0.8 | or glycerine v L1 0.88/1.35
LCI Plan-Neofluar water or

63x/1.3 Imm. Korr. 63 | 1.3 glycerine v H1 1.08/0.96

Plan-Apochromat

10x/0,45 10 | 045 Air v L1 1.45/6.88
Plan-Apochromat

20x/0,8 20 | 0.8 Air v L1 1.08/1.65
Plan-Apochromat

40x/0.95 Korr 40 | 0.95 Air v H1 1.07/1.16
Plan-Apochromat

40x/1.0 Oil 40 1.0 ol v H1 0.85/0.84
Plan-Apochromat

40x/1.3 Oil 40 1.3 Oil v M 1.07/0.94
Plan-Apochromat

63x/1.0 W 63 1.0 water v H1 0.93/1.22
Plan-Apochromat

63x/1,4 Oil 63 14 Oil v H1 1.06/0.81
Plan-Apochromat

100x/1,4 Oil 100| 1.4 ol v H1 0.7/0.53
LD-LCI-Plan- Oll, water

Apochromat 25x/0.8 25 0.8 | or glycerine v L1 0.88/1.35

C-Apochromat

10x/0,45 W 10 | 0.45 water v L1 1.42/6.88
C-Apochromat
40x/1,2 W 40 1.2 water v M 0.94/0.85
C-Apochromat
63x/1,2 W 63 1.2 water v H1 0.95/0.86

LD C-Apochromat
40x/1.1 W 40 1.1 water v M 0.94/1.02

alpha Plan-Fluar

100x/1.45 oil 100 | 1.45 Oil x H1l 0.67/0.48
alpha Plan-
Apochromat
100x/1,46 Oil 100 | 1.46 Qil x H1l 0.67/0.47
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AXxio Observer /| Axiovert 200

optical section
recom. thickness @ 490 nm
Objective \ NA Immersion DAPI grid (RU/um)
EC-Plan-Neofluar
10x/0,3 10 0.3 Air v VL 0.90/9.81
EC-Plan-Neofluar
20x/0,5 20 0.5 Air v VH 1.37/5.36
EC-Plan-Neofluar
40x/0.75 40 0.75 Air v VH 0.93/0.90
EC-Plan-Neofluar
40x/1,3 Oil 40 1.3 Qil v VL 0.75/0.66
EC-Plan-Neofluar
63x/0.95 Korr 63 0.95 Air x VD 0.82/0.89
EC-Plan-Neofluar
63x/1,25 Oil 63 1.25 Qil v VH 0.93/0.89
EC Plan-Neofluar
100x/1,3 Oil 100 13 Oil x VD 0.83/0.73
LCI Plan-Neofluar Oil, water or
25x/0,8 Imm. Korr. 25 0.8 glycerine v VL 0.78/1.20
LCI Plan-Neofluar water or
63x/1.3 Imm. Korr. 63 1.3 glycerine v VH 0.93/0.82
Plan-Apochromat
10x/0,45 10 0.45 Air v VL 1.26/6.09
Plan-Apochromat
20x/0,8 20 0.8 Air v VL 0.95/1.46
Plan-Apochromat
40x/0.95 Korr 40 0.95 Air v VH 0.92/0.99
Plan-Apochromat
40x/1.0 Oil 40 1.0 Qil v VH 1.28/1.91
Plan-Apochromat
40x/1.3 Qil 40 1.3 Qil v VL 0.75/0.66
Plan-Apochromat
63x/1.0 W 63 1.0 water v VD 1.09/1.42
Plan-Apochromat
63x/1,4 Qil 63 1.4 Qil v VH 0.91/0.69
Plan-Apochromat
100x/1,4 Qil 100 1.4 Oil v VD 0.81/0.62
LD-LCI-Plan-Apochromat Qil, water or
25x/0.8 25 0.8 glycerine v VL 0.78/1.20
C-Apochromat 10x/0,45
W 10 0.45 water v VL 1.26/6.09
C-Apochromat 40x/1,2 W | 40 1.2 water VH 1.25/1.13
C-Apochromat 63x/1,2 W | 63 1.2 water v VH 0.82/0.74
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LD C-Apochromat
40x/1.1 W 40 1.1 water v VH 1.25/1.35

alpha Plan-Fluar

100x/1.45 Oil 100 | 1.45 Qil x VD 0.79/0.56
alpha Plan-Apochromat
100x/1,46 Oil 100 | 1.46 Qil x VD 0.78/0.54

Axioplan 2 imaging e

optical section

recom. thickness @ 490 nm
Objective \ NA Immersion DAPI grid (RU/pm)
EC-Plan-Neofluar
10x/0,3 10 0.3 Air v PL 0.95/10.30
EC-Plan-Neofluar
20x/0,5 20 0.5 Air v PL 0.77/3.02
EC-Plan-Neofluar
40x/0.75 40 0.75 Air x PH 0.98/1.71
EC-Plan-Neofluar
40x/1,3 Oil 40 1.3 Qil v PL 0.79/0.70
EC-Plan-Neofluar
63x/0.95 Korr 63 0.95 Air x PH 0.64/0.69
EC-Plan-Neofluar
63x/1,25 Oil 63 1.25 Qil v PH 0.98/0.93
EC Plan-Neofluar
100x/1,3 Oil 100 1.3 Qil x PH 0.65/0.57
LCI Plan-Neofluar Oil, water or
25x/0,8 Imm. Korr. 25 0.8 glycerine v PL 0.82/1.26
LCI Plan-Neofluar water or
63x/1.3 Imm. Korr. 63 1.3 glycerine v PH 0.98/0.86
Plan-Apochromat
10x/0,45 10 0.45 Air v PL 1.32/6.40
Plan-Apochromat
20x/0,8 20 0.8 Air v PL 1.00/1.54
Plan-Apochromat
40x/0.95 Korr 40 0.95 Air v PH 0.96 /1.05
Plan-Apochromat
40x/1.0 Oil 40 1.0 Qil v PH 0.77/0.76
Plan-Apochromat
40x/1.3 Qil 40 1.3 Qil v PL 0.79/0.70
Plan-Apochromat
63x/1.0 W 63 1.0 water v PH 0.85/1.10
Plan-Apochromat
63x/1,4 Oil 63 14 Qil v PH 0.96/0.73
Plan-Apochromat
100x/1,4 Oil 100 1.4 Qil v PH 0.63/0.48
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LD-LCI-Plan-Apochromat Qil, water or
25x/0.8 25 0.8 glycerine v PL 0.82/1.26

C-Apochromat 10x/0,45

w 10 0.45 water v PL 1.32/6.40
C-Apochromat 40x/1,2 W | 40 1.2 water v PH 1.31/1.19
C-Apochromat 63x/1,2 W | 63 1.2 water v PH 0.86/0.78

LD C-Apochromat
40x/1.1 W 40 1.1 water v PH 1.32/1.42

alpha Plan-Fluar

100x/1.45 oil 100 | 1.45 Qil x 0.61/0.43
alpha Plan-Apochromat
100x/1,46 Oil 100 | 1.46 Qil x 0.60/0.42

Other ApoTome Settings

In addition, the following control elements can be found on the Extras
property page:

ApoTome: Auto Shutter

If Automatic Shutter Control is activated, the shutter is controlled
automatically if

1. the live image is opened or closed
2. animage is acquired

This function is useful in order to protect the sample against the bleaching of
fluorescence and is activated as a default setting when the software is
installed.

ApoTome Display Normalization

The algorithm used to calculate the optical section reduces the image’s gray
value range. If the Display Normalization function is activated, the display
characteristic curve is automatically adjusted to guarantee a bright, high-
contrast display of the gray values. This function is activated as a default
setting when the software is installed.
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ApoTome: Status

This field displays status information relating to the ApoTome and image
acquisition with the ApoTome. It makes sense to have this window open or to
integrate it into your own customized dialogs so that any problems with the
system can be analyzed quickly.

Conversion of ApoTome images from raw data mode

If you select the Raw Data Mode for image acquisition with the ApoTome,
the size of the data is increased by a factor of 3, 6, 9 etc. in accordance with
the settings under Averaging. If you are acquiring z-stack images, images in
several fluorescence channels or time lapse images, this can lead to enormous
volumes of data that can be difficult to work with during subsequent
analyses. The SIMConvert function converts the raw data to an optical
section or a conventional fluorescence image with a substantially reduced
data volume.

Use of this function is strongly recommended after you have acquired a z-
stack in Raw Data Mode and processed it using the AxioVision 3D
Deconvolution module.

To perform conversion, follow the procedure below:

» Click on the ApoTome image that you want to convert.

> Click on the ApoTome entry in the work area.

» Open the function tree by clicking on screen in front of the ApoTome

entry — click on SIMConvert. The parameters for the function are listed
underneath the work area.
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g] SIMConwvert

MHew image On w

P &

Cormnbine Mode Corventional Fluorescen:
Filker atf v
Image Mormalization OFf w
Dizplay Mormalizatic OFf w

> Adopt the settings in the top Parameters field. The default settings
ensure that the selected image is processed and a new image is created
automatically (the original file is retained). The Enable channel selection
check box should be deactivated, as generally all the channels in an image
should be converted in the same way.

Four parameters are available in the lower area of the property page for the
actual conversion Combine Mode, Filter, Image Normalization und
Display Normalization:

» Combine Mode: This parameter determines the algorithm used to
convert the image. You can select from Conventional Fluorescence or
Optical Sectioning.

> Filter: Depending on the sample, fluorescent dye, exposure time etc., fine
residual lines may be visible in the image that results from the conversion.
These lines can be removed using the filter. The options Off, Wealk,
Medium and Strong are available.

The filter function makes use of the fact that the residual lines are
displayed in the Fourier space as points along a vertical line. The filter
"removes" a defined group of points from the Fourier spectrum, thereby
removing the residual lines.
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> Display Normalization: The algorithm used to calculate the Optional

Sectioning reduces the gray value range of the image data, depending
on the specimen and the acquisition conditions. The On functional
parameter automatically sets the image's display characteristic curve so
that a bright, high-contrast image is displayed. The Min/Max function of
the display characteristic curve is used, which sets the display
characteristic curve on the basis of the darkest and brightest gray value in
the image histogram. If a z-stack is converted, the image plane that is
currently set in the active image is used to determine the Min/Max value
for the entire image stack.

Image Normalization: As described under "Display Normalization", the
algorithm used to calculate the Optional Sectioning reduces the gray
value range of the image data, depending on the specimen and the
acquisition conditions. As the so-called floating point format is used for
raw data acquisition with the ApoTome and the subsequent combination
of the gray value data, during the conversion from floating point back to
gray value, a normalization function can be applied directly to the data to
display a bright, high-contrast image. The On parameter activates this
form of normalization.

Note:

If Image Normalization is switched on, Display Normalization is no
longer necessary, as the result of both functions has the same effect for
the user. For the conversion of a z-stack, the Image Normalization
function offers advantages, as the gray value distribution of all image
planes can be taken into account.
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ApoTome: HDR Mode

By activating the HDR Mode, images with an expanded dynamic range can
also be acquired in ApoTome mode. For further details, please refer to the
description of HDR Snap and the AxioVision manual.

If the ApoTome is operated in HDR Mode, the corresponding number of
images will be acquired for each grid position with various exposure times
and, from this, an HDR image will be calculated for each grid position. The
ApoTome calculation will then be performed on these three HDR images. This
will ultimately result in an optical section with an expanded dynamic range.

Because in the HDR Mode several images are acquired with very long
exposure times, residual fringes may occur in the ApoTome optical section as
a result of bleaching effects. In this case, it is necessary to use the ApoTome
filters in order to suppress the residual fringes.

The additional time required for calculating the HDR image can lead to delays
in the displaying of the preview when multidimensional images are acquired.
In this case, the preview should be deactivated.
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9.2 Autofocus
General

Autofocus enables you to focus a sample automatically. To do this, you need
a microscope with a motorized z-drive. Autofocus can be operated with all
cameras that are available for use with AxioVision, with the exception of those
that are only controlled via a TWAIN interface. You can use this functionality
for the illumination methods reflected light, transmitted light, bright field and
dark field, as well as fluorescence.

Note:
e The Autofocus functionality is not suitable for the contrasting methods
Phase Contrast and DIC.

To make it possible to focus samples automatically with the different
microscopy procedures and at all possible magnifications, it is necessary to
carry out calibration in advance on a sample which has been focused
manually. The calibration requires information on the objective and optovar
magnification, the numerical aperture of the objective being used, the
illumination method and, if you are using a digital camera, the corresponding
resolution.

If all the components of your microscope are motorized, AxioVision
determines these parameters automatically. Otherwise the missing calibration
data have to be entered manually.

Note:
e We recommend that you recalibrate the system whenever microscope
components have been changed.
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Calibrating Autofocus
Preparation

Switch the light path to the camera. Open the live image window by clicking

o 1!
on the icon for the live image in the Standard toolbar g Alternatively,
select the Live function in the Acquisition menu.

> Now focus the camera image and select the frame to be acquired.
Calibration

> Select the Autofocus function in the Acquisition menu.

> Activate the Settings property page. [T x|

Fodus | Calibration | Settings |

» Make sure that the settings for the
type of lllumination, Objective,

— Midozcope lllumination Type

Optovar and live image speed match |U“'<\°W“ =]
those on your system. \
— Dbjecti %

5%20 20 | 40| B3

8568888

Note:

e The setting options depend on your system configuration and may differ
from those shown here.
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» Now activate the Calibration x|
property page. ‘ Focus  Calibration | Settings
. . — Calibration
» Check the settings for Microscope Calibration:
and Camera. | =l
| Delete | |Calibrate...|
Note:

. .. — Micjoscope
> If individual components are not

encoded or motorized, you must
enter the relevant information here lurninatior: |<N°ne>

using the keyboard. Objective: | <Hane>
. (I |<None>
» Then click on New to create a new
calibration with these settings. Optovar:  [cNone>
—!amera
Type: |<None>
Live Speed: |<None>

> Enter a name for the calibration and New calibration file name
click on OK.
The calibration process is now started
automatically.

EC Epiplan Meofluar 20x

Using Autofocus

The quickest and easiest way to use the Autofocus is to run it directly via the
toolbar at the bottom of the live image window.

If the results are unsatisfactory, you can make fine adjustments via the
Autofocus property page. A detailed description of the parameters available
there can be found in the online help.
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Use of the Autofocus together with the other modules for image acquisition is

described in the relevant sub-sections.

Notes:

e Before the Autofocus can be used, calibration must be carried out for the
microscope and camera setting you are using. See the preceding chapter.

e If problems arise during execution or if execution is not possible for
certain reasons, please check the Autofocus function in the Acquisition
menu. Activate the Focus tab and look under Status. There you will
receive an indication as to why the execution process has failed.

> Make sure that the Standard
toolbar is displayed: right-click
on the menu or any toolbar and
activate Standard (there must
be a tick in front of it).

v | Standard |

Display
Acquisition
Measure
Microscope
Annotations

Measure Annotations

Workflow Ctrl+E
Workarea Chrl-+

Skatus

Cuskamize, ..

» Switch the light path to the 1)
camera. Then click on the icon i
. . . e
for the live image in the
Standard toolbar.
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> If the tool bar of the live image MR Normal View (1113
window is not displayed, right- AUt Zoom
click in the live image and 7oomin 5
activate the Live tool bar S R
On/Off entry (there must be a A+ z00m -
tick in front of it). -
&2 - Zoom Fa
& A’ st window o image
3 Ruler
4 Cross Marker On/Off
Live ool bar OnOfF [ |
Hide Live tool bar text
> Now select the frame to be
acquired on the sample, and J CHb5-
then click on the Autofocus *;J Jar

button in the live image toolbar.

» Now click on Snap to acquire an =
individual image. _@
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9.3 Muultidimensional Acquisition

Images with more than two dimensions cannot be acquired using your
camera’s normal acquisition function. These kind of images may consist, for
example, of several channels or a time lapse series. For these images
AxioVision requires additional information, such as the number of channels, z-
planes etc. This collection of information is referred to within AxioVision as an
"experiment”.

In the work area you will find Multidimensional Acquisition. If you click
here the Experiment property page opens. The control elements for the
modules Multichannel Fluorescence, Z-Stack, Mark&Find and Time Lapse
appear here, depending on which modules you have purchased.

The Experiment property page contains an overview of the modules that are
installed and a selection of important control elements. From this page you
can perform a wide range of functions to control, modify, save and execute a
previously prepared experiment.

On this page you can re-use settings of already acquired images via the Reuse
function.

Each module also has its own tab, on which the essential settings can be
made.

Notes:

e Please note that you may not have access to all of the modules and
functions described here. This depends on the options you have
purchased.

e For detailed information on the individual functions and commands,
please refer to the online help (F1 key).
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How do I create an experiment?
» In the work area click on Multidimensional Acquisition.

—— ApaTorme

2% scalings

rultidimensional Sogquisition
#+ Extended Focus Acquisition
gf Decorwolution

e

> In the work area you will now see the Experiment property page.

-

|¢Experiment|®t|§2 ‘-lT|-:I><Y|
— Options
@ ¥ ulticharnel -C 3 Channels

= ¥ ZStack 2 20/0.325 pm

[ M Timelapse T  20/10.000 e
= W Positionlist 3¢ 4 Positions

— Experiment
M ame:

|3-KanaI-T imelapse-Z-Stapel

= Loadl Save Vl ] HeUsel

Image name:
|Experiment_

— Settings for Experimant
Before experiment ..
| |

After experiment ..

| |

Resst | Start |

9-50 M 60-3-0024 e / printed 06.2010



Modules - Multidimensional Acquisition

Note:
e Please bear in mind that the options listed here are only displayed if the
corresponding modules are available.

> In the Options field the dimensions for your experiment can be selected.

Options
@ [¥ tulichannel -G 3 Channels

=

= W ZStack Z 20/0.325 pm
(5 W Timelapse T 20410.000 se
= ¥ Positionlist ¥ 4 Positions

» In the Experiment window the name of the current experiment is
displayed.

r— Experiment
M arme:

|3-KanaI-Timelapse-Z-Stapel

& Load Save 'l b FleUsel

Image name:;

IE:-:periment_

The default experiments name is "Default_Setting". The default name for

an acquired image is |Expesiment_ . A serial number will
be attached to this name after acquisition. You can specify the basic
name for the acquired image here before acquisition.

> Make the desired settings for your experiment and click on ij.
A dialog is then opened. Save your new experiment.

> Click on , select an experiment from the list of experiments
and click on OK.
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5|
Location | Name [ Channets | ZStack | Timelapse Positions_|
Personal 3-Charnel-Fluorescence  3: Rhodamine FITC DARI
Personal 3Charnel-Timelapse 3 Rhodamine FITC DAPI 11 /60000000 sec
Personal: BKanalTZ2 8 chlfitc ch2Rhodaminefi . 5/ 4826000 um 10/ 4.000000 sec
Perzonal: Default_Setting 2: Brightfield Channel2

2000 4 2000000 sec 4 Pos
Personal: transmittedfiterhod 3 FITC-AF Rhodaminefiee.. 108/ 4.845000 .

ok | concel | Load Fie.. |

Once this experiment has been loaded, the settings it contains are
adopted.

» If you want to adopt these settings from a ZVI image that has already

been saved, click on , select the desired image, and confirm
with OK. Only the acquisition settings used for this image are adopted.
The image itself is not loaded. This function makes it easier for you to
acquire images under reproducible conditions.

> To execute the experiment, click on M.
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Muultichannel Fluorescence maodule

With the Multichannel Fluorescence module you can define up to 8 channels
to be used for acquisition. These channels are saved together in a ZVI
document. This allows you, for example, to switch quickly back and forth
between the various views to compare different channels.

Notes:

e Please note that you may not have access to all of the modules and
functions described here. This depends on the options you have
purchased.

e For detailed information on the individual functions and commands,
please refer to the online help (F1 key).

How do I create a multichannel experiment?

In the following example a 3 channel fluorescence image should be
generated. The channels should be configured for the fluorochromes
Rhodamine, FITC and DAPI. Please use a test sample to test the settings.

Notes:
e The following instructions require use of a motorized microscope.

e You should also be able to generate, edit and apply settings in the
Settings Editor and should already have generated channel-specific
settings (see chapter 8 "Configuration" - "Settings Editor"). The
hardware components available to you may differ from those shown in
this example.

> In the Workarea activate the property pages under Multidimensional
Acquisition:
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Workarea

----- Microscope
ok® ApoTame
----- 1% Scalings

=

|4 Image Processing
-4 Measurements

x
rF
2 Multidirmensional Acquisition
Extended Focus Acquisition
----- &' Deconvolution
=

) Experiment |@ C|EFz|@B71|=mx

— Optiohz

-

Lri

%9 ¥ tdulticharnel € 1 Channel
= [ ZS5tack £ 3/1.000 pm
" Timelapse T 1/1.000 sec
2 [ Posiionlist 207

— Experiment
M ame:

IDefauIt_Setting

& Load |

Save 'l P HeUsel

» Go to the C property page G | To generate various channels, you
need to enter the channel-specific parameters here.

» From the Dye field select the Rhodamine fluorochrome.

Rhodamine

MitoTracker Orange
MitoTracker Red
Fhase

Rhodarmine

SYTOX Blue
SYTOx Green
ST Orange
Texased

TRITC

YFP

=

9-54

M 60-3-0024 e / printed 06.2010



Modules - Multidimensional Acquisition

Once the dye has been selected, a suggested channel color with
wavelengths for excitation and emission maximums are assigned to the
channel.

If you do not like the suggested color, you can change it (e.g. to 100%
red) by making a selection from the list:

Colar:
M arme:
@ Green
Snap | |
O ellow
— Exposure O cyan
Tirne: I tagerta
|4u A0 whhite
1O Custom

A channel name is automatically generated from the dye
Ithdamine

but can be changed if needed, e.g. to reflect the
Rhodamine-fixed

type of exposure used

Now allocate a hardware setting to the channel. To do this, select
"Rhodamine.zvhs" from the list in the field During Acquisition:

Hardware Settings
Diwring acquisition ...
Rhodamirne. zvhs j

DAPI.zvhs
FITC.zvhs
Rhodamin.zvhs
Rhodaminl.zvhs
R hodamine. 2vhs:
|_ Shutter clozed.zvhs

> You can test this setting by clicking on the button. This opens the

fluorescence shutter, and switches the reflector to the correct filter
position.
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> Repeat the procedure for the next field, and select the setting "shutter
closed.zvhs". This ensures that the shutter is closed immediately after
After acquigition ..

IShutter closed. zvhz j

acquisition

» To determine the exposure time for the Rhodamine channel, click in the

Exposure field and then click on the button. The hardware
settings you have selected are now applied to the microscope and a
dialog is opened:

Exposure for Z-5tack

# Slices uzsed I
Ealculate |

» To set the correct exposure time, click on the button and

close the dialog by clicking on . The new exposure time is now

M ode:
entered and used for the channel ( © #ute @ Fied  © Camera )

» Add a new channel to your experiment. To do this, click in the Extended

. Ex -
Channel Parameters dialog on _ A copy of the channel
you have already configured is then added to the experiment.
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1]
Settings

Dye: [Rhodamine =]
Calaor: Ii |E|
M ame: IChanneI2

Snap | Extended parameters |

» Now change the settings that are relevant for the new channel (channel
name, dye, hardware setting during acquisition, exposure time
measurement):

| E |

— Settings

Dye: |FITE v[
Celor [l |
Narne: IF|TE

Snap | Extended parameters ]

— Exposure
Time:

172 :ll s MEasLre

Mode:
 Auto & Fized " Camera

— Hardware Settings
During acquisition ...

[FITC 2uhs =
After acquisition ..
IShutter cloged 2vhs j

> Duplicate the second channel, and change it accordingly for the DAPI dye:
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L]
— Setting
Dipe: IDAPI Vl

Color [ — |
Mame: ID"M:'I
Shap | Extended parameters ]

— Expozure
Tirne:

23 ﬁ i measure

tode:
© Auto * Fixed © Camera

— Hardware 5 etting:
Diuring acquisition ...

[DaP1zvhs =]
After acquisition ...
IShutter closed.zvhs j
» You can add together up to 8 channels in this way.
» You should now save the settings you have made as a new experiment
(see above), so that you can use them again in the future.
. . . Start | . -
» To acquire your 3-channel image, click on . During acquisition
a progress bar informs you about the procedure:
5I
Cancel
Acquigition - C=1, T=1,2=1, P=1 4'
NNNENERENEDE
Camera bzy
ANNNNENNNENNNENEEEND
3 zecond(z) remaining
» If you want to cancel the acquisition, click on Cancel.
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The resulting image appears in the image area, where it can be operated
using the player:

W] Experiment_2 *

g,

e [1]e

This image has not been saved, as you can see from the * symbol in the
image name. Save the image. The program remembers the last storage
location that you searched for.

FHow do I manage channel settings (working with the
channel pooll?

Above you have seen how to configure channels for multichannel images and
save them as an experiment. An experiment therefore contains settings that
are specifically intended for that particular experiment. As time goes by you
will find channel settings that can be applied in many different cases. You
may also wish to combine channels from different experiments. The "channel
pool" has been created for these kinds of requirement. These instructions
describe how to work with the channel pool.
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Note:
The following instructions require use of a motorized microscope. The
hardware components available to you may differ from those shown in
this example. You must also be able to generate, save and load
experiments and have already created a multichannel experiment.

» Load an available multichannel experiment. In this example a 3-channel
experiment (Rhodamine/FITC/DAPI) is loaded. If you go to the Channel
property page, you should see e.g. the following channel parameters:
|y e @DE|F 2T T [y |

A=
— Settingsz
Dryer IHhodamme J
Calar: I I m
Marne: IHhodamme
Snap | | Extended paraneters I
— Exposure
Tirme:
40 j ms measure
fode;
Bt % Fined " Camera
—Hardware Settings
Diuring acquigition ...
Ithdamine.zvhs j
Alter acquizition ...
IShutter clozed.zvhs j
Focus % Cument Autofocus
 Channelz
|I3rq Load | | Duplicate |
|u Save | |‘X Remove |
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> Select the Rhodamine channel: In the Channels field click on

|n Save

> Repeat this for the other channels.

> Now remove the channels from the experiment by clicking repeatedly on

|?<.'_ Remave | The C (channel) property page should now only
contain one channel.

~u
» Now click on the|l} Lot l button. The channel pool opens as a
new dialog:
x4
Channel # |1 | 2 |3 |4 |
Mame Charnell Fihadamine FITC per
Charnel Color _—_ - | .
El Exposure Time [mg] 40 277 126 116 =1
Exposure Mode Channel settings Channel settings Charinel settings Channel settings |~
Mawimurn pixel intensity [32] 100 a0 a0 60 —
Setting during acquisition Rhodamine.zvhs FITC.zvhs DAFL.zvhs w |Go
Setting after acquisition Shutter closed.zvhs Shutter closed.zvhs Shutter closed.z » | G
Dye Fihodamine FITC APl hd
Display settings Systemn default Preset gamma and bla... Preset gamma and bla... Preset gamma and |~
Focussing Current focus position  Current focus position  Current focus position Current focus prw |
User interaction
— Edit Paol
Add Copy | Add Default | Femaove |
— Edit Experiment
Add to Experiment Cloze Pool | Cancel Pool |
&

The size of this dialog can be changed to give you sufficient space to
work with the channel parameters.

AxioVision User's Guide, Release 4.8.2 9-61



Modules - Multidimensional Acquisition

> Now select the Rhodamine channel ...

2

Rhodamine

P

172 ="
=
Channel settings ﬂ
100 ==l
=
Fhodamin. zvhs - |Go

Shutter closed.zvhs » | Go

Snap
‘F!hodamine ﬂ
Edit E=periment——
’7 Add to Experiment |
and add it to the empty experiment by clicking on the
Close Pool
button. Clicking on the channel pool is closed and the

channel now appears on the C property page:

H 2|
Settingz
Diyer |F|hodamine j
Colr: [ | ]
Mame: Ithdamine

> To add another channel to the experiment, repeat the last steps.

» In the channel pool you can also duplicate, modify or remove channels.
To do this, select the desired channel and click on the corresponding
button.
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Z-Stack module

Using the Z-Stack module you can acquire series of images over a defined z-
focus range. The resulting image is known as a z-stack. These kinds of image
are required for the calculation of three-dimensional displays.

Z-stack images are essential for the 3D Deconvolution module. The ApoTome
module benefits from z-stack images, as they can be used to generate
impressive 3D images quickly. Using the Extended Focus module a sharp
image can be calculated from a z-stack.

The AxioVision module Z-Stack allows the easy determination of the correct z-
distance between individual images of a z-stack if the maximum of axial
resolution of the objectives should be achieved. This optimum step size (also
called the Nyquist criterion) is a function of the numerical aperture of the used
objective and the recorded wavelength (in the case of fluorescence usually the
emission maximum). It is calculated as follows:

The axial resolution d is approximated from the following formula:

nAi
N.AZ

drm‘qﬂ ~ 2

At a given wavelength A = 540 nm and a numerical aperture N.A. = 1.3 at a
refractive index n of 1.52 d_,= 0.970 pm. According to Nyquist a twofold
oversampling (approximately 485 nm between neighboring z-planes) all
available information will be collected. This sampling rule is a prerequisite for
reconstructing z-stacks with the module AxioVision 3D-Deconvolution.

Notes:

e Please note that you may not have access to all of the modules and
functions described here. This depends on the options you have
purchased. In order to follow this introduction, you need to know what
an AxioVision "experiment" is. Please read the documentation on
experiments in section "How do | create an experiment?".

e For detailed information on the individual functions and commands,
please refer to the online help (F1 key).
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How do I create a z-stack?

» In the work area activate the property page under Multidimensional
Acquisition.

| Wiorkarea

x|
El Microscope -
== AnoTome
{25 Scalings
Multidimensional Acquisition
=

*+ Extended Foous Acquisition
&' Deconvalution

{4 Image Processing

B4  Measurements

| @y Experiment [ O [ 2 |7 | x|
r— Optiohs
€9 I HMuticharnel € 1 Channel
g

[~ Z5tack £ 3/1.000 pm
% I Timelapse T 1/1.000 sec
7 [ Positionlist 3y

— Experiment
M arme:

ID efault_Setting

= Load Save 'l P HeUsel

» On the Experiment property page select the =2 (Z-Stack) function.
> From the two possible definition modes select the Top/Bottom mode:

hode: " Center ©* Start/Stap

I 0275 yum
L Stop | I -0.55) pm D
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. . 7 0.550
> Click on the EI button in the [0t st |] u EI control

element. A dialog is opened that contains a live image and the control
element for focusing. Please note that light will only fall on the sample if
it has been directed onto the sample manually, or if a hardware setting
have been configured for the selected channel. On the microscope, focus
on the area where you want the z-stack to begin. To adopt this
z-position, close the dialog by clicking on OK. The new z-position is then
automatically adopted into the start field.

» Repeat this procedure to determine the Stop position using the I:I

05
button from the Lt s | P El control area.

» Now define the desired interval between the individual z-planes. You can
enter any value here. To guarantee maximum resolution in the z-direction,

click on the| = Optimal distance_| button.

> The correct value is calculated, taking into consideration the numerical
aperture of the objective and the emission wavelength of the
fluorochrome (this takes place automatically if a fluorochrome has been
selected from the list). If no emission wavelength is stated, a wavelength
of 500 nm is taken as a basis.

» To check your selection, you can navigate through the z-stack using the
z-stack navigation function. To do this, open a live image, and activate
the hardware settings for the desired channel (e.g. on the channel page

Hardware Settings
Diuring acquisition ...

via the button FI}'ll:u:lan'lir'l.E'-.-'h:E: j .

» You can now position the focus drive at the upper |E| or lower E limit
or the center of the defined z-stack.
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> If you are not satisfied with the definition of the z-stack, you can modify it
step by step (with the set increment) using the or buttons.
Adopt the new definition by clicking on the| st | s |
buttons in the control area for z-stack settings.
» Click on il to begin acquisition. During acquisition a progress bar
informs you about the procedure:
x
Acquisition - C=2, T=1, 2=9, P=1 ﬂl
ENEENENNENNENENE
B second(z] remaining
If you want to cancel acquisition, click on Cancel.
» The resulting image appears in the image area, where it can be operated
using the player. This image has not been saved, as you can see from the
* symbol in the image name. Save the image. The program remembers
the last storage location you have chosen.
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Time Lapse module

The Time Lapse module can be used to acquire series of images over a defined
period of time. The resulting image is a time lapse series. These kinds of image
are required for time lapse acquisition of changing processes.

Note:

e Please note that you may not have access to all of the modules and
functions described here. This depends on the options you have
purchased. In order to follow this introduction, you need to know what
an AxioVision "experiment" is. Please read the documentation on section
"How do | create an experiment?". For detailed information on the
individual functions and commands, please refer to the online help (F1
key).

Fow do I create a time lapse series?

> In the work area activate the property pages under Multidimensional

Acquisition.

| Workarea X|
----- El, Microscope -
k= ApoTome
----- 12 Scalings

2 Multidimensional Acquisition

- 2% Extended Focus Acquisition

----- &' Deconvolution

-1 Image Processing

-4 Measurements ;I

ﬁExperiment |@ C |§ z |L‘ T |__I X |
— D ptio
@ ¥ #ulicharnel -C 1 Channel
= [ ZStack 2 3/1.000pm
8 I Timelapse T 141,000 sec
2 [ Postionlist 3¢

— E=periment
T
IDefauIt_S etting

= Loadl Save 'l ) HeUsel
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> On the Experiment property page select the Time lapse function "~ i

» Enter the desired time interval, e.g. 2 minutes. The unit can be selected
from the drop-down list box.

» Now enter the desired number of images (# Cycles). The total duration of
the experiment is calculated from this.

> Alternatively, you can enter the interval and the total duration, and this
information will be used to calculate the number of cycles. Select the
function that you want to be calculated

Calculate & iCucles € Duration

> Itis also possible to enter numerical values directly into the input fields. To
calculate the dependent value, click on the

| Calculate | button.
- Start ‘ - - - o
» Click on 2=~ | to begin acquisition. During acquisition a progress bar
informs you about the procedure:
x
Acquisition - C=2, T=3, Z=1, P=1
[TTTTT]]]

25 gecond(z) remaining

If you want to cancel acquisition, click on Cancel.

» The resulting image appears in the image area, where it can be operated
using the player. This image has not been saved, as you can see from the
* symbol in the image name. Save the image. The program remembers
the last storage location that you searched for.
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Advanced image acquisition: Mark&Find

The Mark&Find module allows you to acquire images of various positions on
your sample, also in combination with the Multidimensional Acquisition
modules. All the dimensions offered by AxioVision can also be used for a
position list. The output images are saved automatically in a folder that you
have defined, and from this a folder-based archive is generated. This makes it
easy to manage the individual images.

Notes:

e Please note that you may not have access to all of the modules and
functions. This depends on the options you have purchased.

e In order to follow this introduction, it is useful to know what an
AxioVision "experiment" is. You will find the relevant information in the
“How do | create an experiment?” section.

e For detailed information on the individual functions and commands,
please refer to the online help (F1 key).
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How do I create a Mark&Find experiment?

> In the work area, activate the Multidimensional Acquisition function:

Workarea

a Microscope
& Cameras

=] Incubation
=% ApaTome

123 Scalings

[E) pecorvolution
¢, WideField Multichannel Unmixing
& Multidimensional Acquisition

¥

¥

F

]

» Fast Acquisition

=M [Multidinensional Acquisition

. Smark Experiments
4§ Digital High Speed Recorder

Expetiment | CIEz|[BT @ | Mos.

Opkions

[z-stack
[ Time lapse
[Positionlist

[maosai

Experiment

Mame:

Image name:

MOC-Experiment

b

show preview at Stark

1 Channel
3/1.000 pm
11,000 sec
0 Positions

2x2

> Select the Experiment property page and load an experiment.
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> Select the =¥

& Widefield Multichanngl Unmixing
=, Multidimensional Acquisition

L Smart Experiments
) Digital High Speed Recarder
» Fast Acquisition

H

H
&

Experiment @ C|E&z BT @y |‘:_,“ﬁj Mozai

[ Positionlist

#¥-Positions

MarkFind...

(Positionlist) tab sheet.

v

> Open the Mark&Find dialog by clicking on the button.

Mew Bt Lot Dkt Save

N pken
| tkatrages Gtookitragre
Side + Skt
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> Load a saved Mark&Find database from the list box

e or define a new list by clicking on New/modify an existing list by

selecting Edit (please read section 9.5 Mark&Find "How do |
generate a Mark&Find list?", or call up the online help (F1 key)).

Slide | dish holder
= T

M Edit Export  Delete Save

The Mark&Find control element now shows a graphic display of the
selected list.

W4 m..
Mtiwed plade 5 - (127, 10 m...,

More than one well sslected

* 02501
* 020e
L i e C.oo* 0T
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Note:

e The graphic will only have the expected appearance if both the reference
point on the sample and the sample holder have been centered. Please
read section 9.5 Mark&Find "How do | generate a Mark&Find list?", or
consult the online help (F1 key).

If you click on the Positions tab sheet, you will see a tabular display of the
position list.

tdultiwell graphics — Positions | Oplionz

o @ om Oy T X 9 R P

Marne: b3 ¥ z Color | Classification | En... | Position

LP3 & micragramm -58056.25 -24407.10 Z218.85 Center * Z01 -
LPS & rnicrograrnm -49066.25 -24407.10 2218.85 Center * 202

Control -40076.25 -24407.10 2218.85 Center * 203

Control -31086.25 -24407.10 2218.85 Cenker * 204

Control -22096.25 -24407.10 2218.85 Cenker * 205

Control -13106.25 -24407.10 2218.85 Cenker * 206

Control -4116.25 -24407.10 Z218.85 Center * z07

Control 457375 -24407.10 Z218.85 Center * Z06

Control 1386375 -24407.10 Z2218.85 enter * 209 2l
Control 22853.75 -24407.10 2218.85 Center * 210

Control 3184375 -24407.10 2218.85 Center * 211

» Close the dialog by clicking on . The Mark&Find control element now
displays the number of positions and the name of the position list:

2. Expe... g g :IXV|EJ M...
Positianlist

Wy-Positions

tarkFind...
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» Click on to begin acquisition.

During acquisition a progress bar informs you about the procedure:

Acquisition - C=3, T=1, Z=1, Pos=4
Run Focus (0%

1 minukels), 46 second(s) remaining

» If you want to cancel acquisition, click on .

A preview containing acquisition parameters is also displayed:

EL Multidimensional Acquisition Preview

-2 Fof4
-z 1of1
=T 1 of 100

Y 9of12(24h-1)

M LLlof2xz

(FHRRRNNRRRNNRRRNRRE )

(FHRRRNRRANNRRANARRRARRRAAY
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At the end of the above procedure, a folder-based archive showing all output
images is created.

& Morpho-2007-0003.zva

ol
5
g
G
| =
£
W
¥
*
&
Ll
i)

[Morpho-20... | [Morpho-20... | Morpho-20... | [Morpho-z0.., | [Morpho-20...

LA

[Morpho-20... | [Morpho-20... | [Morpho-20... | [Morpho-20...

[Morpho-20... | [Morpho-20... | Morpho-20..,

These can be loaded and handled in the same way as normal individual
images.

Note:

e No images are displayed during the acquisition of a position list. To view
the images, you need to exit the experiment.
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9.9 Extended Focus
General

The Extended Focus function is available as an optional module for
AxioVision. This function enables you to display the sharp areas of different
focus positions of your sample in a single image.

Essentially, the Extended Focus module is operated interactively. You do not
need a motorized microscope. Several images are acquired at different focus
positions. The sharp areas are extracted from each of the images and
automatically combined. You immediately obtain a sharp 2D image. The
individual images of the different focus positions are not saved, but are
combined straight away. The focus is driven manually across the entire z-
range until all the details have been displayed sharply. There are no
specifications, recommendations or formulae that say how many images have
to be acquired or how large the distance between two focus positions should
be. This always depends on the sample in question. Generally speaking, it can
be said that it is better to acquire too many images than too few.

Alternatively, an image with extended depth of field can also be calculated
using a z-stack. To do this, you need a z-stack image, the acquisition of which
requires a motorized microscope and the Z-Stack module (see also section 9.8
"Z-Stack Images").

Acquiring images with Extended Focus

The Extended Focus function can be run via the work area on the left of the
AxioVision window. If the work area is not displayed, activate it using the

O
Standard toolbar |#arkarea |,

Alternatively, select the Windows function in the View menu and then select
the Workarea entry.

Note:
e The work area may be open but covered by the workflows. If that is the
case, simply click on the Workarea tab at the bottom of the work area.
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Switch the light path to the camera. Open
the live image window by clicking on the
live image icon in the Standard toolbar.
Alternatively, select the Live function in the
Acquisition menu.

In the work area select the Acquisition
entry in the Extended Focus section.

If you capture images with a Stereo
microscope, select an appropriate value for
Quality of alignment. This will correct the
lateral shift which occurs when you are
focusing through the specimen.

Select Wavelets as the Method for
calculation.

Click the Interactive button to capture the
single images by pressing the Ctrl key.

Live

= % Extended Focus
B Acquisition
= Computatic%from Z-stack

‘&) Image Acquisition |
Paramsters
Output ExtendedFocusGrablmage
Quality of aignment Mormal w

Method

Wavelets -

Note:
e Asan alternative you can click the Start button to capture the images.

> Press the Ctrl key to capture the first image

[#] Image Acquisition |
Parameters’

Output ExtendedFocuszGrablmage

» Now go to the next focus position.

Guality of alignment Marmal v

Method

Press Ckrl key ta acquire
images

‘Wavelets -

> Press the Ctrl key to acquire the next
image.
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Notes:

e The image of the second focus position is now automatically combined
with the first image.

e You can now acquire further images until the result is satisfactory.

Using z-stack images for Extended Focus

» Activate the image to which || Facus.zvi | mimeas.2vi | scalexse.bm |
you would like to apply the
Extended Focus function. To
do this, click on the image or
select it via the tabs at the top
of the document area.

> Now select the Extended Adiust ’
Focus (Computation from Z- )
. . Geometric 4
stack) function in the
Processing menu. ety '
Sharpen 3
Utilities ’

% Extended Focus {Computation From Z-stack)

» The two thumbnails show the
original image (left) and the
resulting image (right).

To select a specific frame, you
can magnify, choose any frame
from, or reduce the thumbnails.
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> If the z-stack was acquired with 24 extended Facus |
a Stereo microscope, select an
appropriate value for Quality

N . ) Mew image On ~
of alignment. This will Input Zing
compensate the lateral shift Oultput <New images
WhICh _qsually occurs dUI’Iﬂg Guality of aligrrmert Mo Aligriment v
acquisition of the z-stack. Method Wavelets 3
> Select Wavelets as the
Method for calculation.
» Click on Apply to check the ok | [ cancel | [ apoly

result.

> Now click on Cancel to exit the
function.
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9.5 Mark&Find
Overview

The Mark&Find module allows you to record the positions of an encoded or
motorized x/y stage and relocate them in the future.

Open the Mark&Find window using the Microscope = Mark And Find
menu command.

The recorded positions are saved in a database, which is able to store the
position lists of several carriers. You can select the size of the carrier
concerned. The following types are available: Petri dish, Slide/Dish holder,
Multiple slides and Multiwell plates.

The module supports slides with sizes of 76 mm x 24 mm, 76 mm x 50 mm,
48 mm x 25 mm and 48 mm x 27 mm, or any user-defined size. Petri dishes
can have a diameter of 35 mm, 60 mm or a user-defined diameter. Multiple-
slide plates are supported in a format with 8 slides per plate or may have a
user-defined format. Multiwell plates are supported in formats with 6, 12, 24,
48, 60, 96, 384 and 1536 wells per plate.

To make it possible to display the recorded positions graphically, when you
first use the module you will need to define the center of the carrier on the x/y
stage. If you also want to work with your carriers and the recorded positions
on other Carl Zeiss microscopes using AxioVision, you will need to work with
absolute stage positions for each carrier (please also refer to “Microscope” in
the online help (F1 key)).

Note:

e Many control elements in Mark&Find control both the microscope stage
and the focus drive. If used incorrectly, damage can therefore be caused
to objectives and/or carriers lying in the stage’s traveling range.
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How do | generate a Mark&Find list?

The following two examples explain how to define a Mark&Find position list
for a slide (example 1) and a multiwell plate (example 2). The same procedure
should be followed for other types of carrier, e.g. Petri dishes.

Example 1: slide

In the following example, a new database is created and 3 positions on a
standard slide are created and saved. The slide is centered to ensure that a
correct graphic display of the positions is achieved. A reference point is also
selected on the slide. In this example positions are only recorded in relation to
the center of the slide.

» Open the Mark&Find dialog using the Microscope = Mark And Find
menu command:

= park And Find X

S e codicion
& Dot

Side | dsh hoides

= % b ¥

e |

Stiage

Pusdion ¥ i) Pestion ¥ [m]:
0,00 0,00

Lo | — —

Distarce ¥ i} utace vl | E
D B0 | et prsain

I
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> Select a database from the drop-down list box of slide/dish collections or

create a new database. To do this, click on E] in the left-hand field. The
Manage carrier collections dialog is opened:

Manage carrier collections g|
2 Default b
[ Mew ] [ Renarne ] A

[ Expork Carrier List ... l

=
> If you click on , a dialog is opened in which you can select a slide/dish
collection file. deletes the selected slide/dish collection.

> MW Jopens another dialog where you can give the database a

name. allows you to change the name of the database.
. Reset
saves your current database, whilst deletes

existing position lists and creates an empty database. In addition,

Expoart Carrier Lisk ... ‘ _
P enables you to save the file in

. al . .
Excel format (.xls). Click on or E| to exit the dialog.

» Now add a new slide to the database. To do this, click on the New icon
in the Slide / dish holder field:

Slide [ dish holder
= T I

Tt Edit: Export  Celete Save
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This opens the following dialog:

Add new slide [ dish holder

x]

Mame | Slide 2|

Tvpe |Petri dish - 35 mm {1.5)

53

Dirmensian ()

Petri dish diameter

Width

Columns Rs

width of Single Slide Cenker to center

Nt

Height of Single Slide

Import Positionfist. ..

Height

T

Zancel

» Give the new carrier a name, e.g. "Slide 2".

Mame | Slide 2
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> Select the standard slide from the Type drop-down list box:

Add new slide £ dish holder

Mare | Slide 2

Type | Petridish - 35 mm (1.5}

X

Petri dish - 35 mm {1.5)

Petri dish - 60 mm {2.5)

Slide - 25 i x 48 mm

Slide: - 27 rmm ¢ 48 mm

Slide - 76 mm 3 24 mm (3% 1)

Slide - 76 mm x 50 mm (3 x 2)

Multiple slides & - {282.8 mm x 1202 mm)

ColunUser:Petri dish - User defined

User:Slide - User defined

 |User:Multi slide plate - User defined

WIEHY cer s Myl plate - User defined

|Mulkiweell plake & - (127,20 mm x 85,14 mm;)

Heighl Mulkivel plate 12 - (12763 mm x 85.20 mm}

Multiwell plate 24 - (129,25 mm x 85.14 mm)

Multiwell plate 48 - (127,89 mm x 85,6 mm})

Multiwell plate 60 - (84,00 mm x 57,00 mm)

Multiwell plate 96 - (127,10 mm x 85,03 mm)

[_ Multiwell plate 384 - (127.8 mm x 85,5 mm})
Multiwell plate 1536 - {127.8 mm x §5.5 mm)

Diirne

Petri

Rlilald

> Itis also possible to import positions from a position list in a text

document by clicking on

Import Positionlist. ..

. A position list to

be imported should have the following structure, for example:

Slide,,,,
Name,Width,Height, ,
Slide,76000.00,24000.00,,

Positions,,,,

Comments,PositionX,PositionY,PositionZ,Color
"Position(1)",-11058.36,-4043.66,1.00,Blue
"Position(2)",-2382.21,5485.68,-1.55,Red
"Position(3)",10049.20,-4067.70,-2.25,Green
"Position(4)",3674.27,-1514.12,3.00,Yellow

To ensure that Mark&Find is able to understand this document, it must be
saved in the form of a CSV document (Comma Separated Values). This
export option is available in Microsoft Excel, for example.
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Confirm your selection by clicking on [LJ.

You will now see the new carrier as an entry in the list of carriers in the
Mark&Find dialog:

Mame Description
b Slide 2 Obijekttraaer - 76 mm x 24 m...
Slide Slide - 76 mm x 24 mm {3 x 1)

Now insert the "home slide" (Carl Zeiss part number 453583) into the
holder. The center of this slide is marked with a high degree of precision,
and the slide has polished edges to ensure precise insertion into the
holder.

Make sure that the control elements for stage control are displayed in the
foreground:

Stage | Focus

Stage

Pasition ¥ [um]: Pasition ¥ [um]:
0,000 0,000

.

Diskance ¥ [pm]: Diskance ¥ [pm]:
0,000 0,000

o
Set 0 Position:

» Manually set the stage position to 0 by clicking on the button.

» Make sure that you are in the graphic view of Mark&Find:

araphic | Pozitions | Options
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> Define the center by clicking on the = button. The graphic display of
the carrier should now be centered as follows:

» The white cross indicates the current stage position (in relation to the
optical axis of the microscope).

» Remove the home slide and insert your carrier into the holder. Define a
reference point on your carrier. This should be a conspicuous structure on
your carrier that you will be able to find again easily in the future. If you
do not set a reference point, all coordinates refer to the zero position of
the motorized x/y stage.

> Clickonthe ®* button. In the graphic view, a small gray cross indicates
the current reference position. The coordinates are also displayed (in ym
for the x, y and z axes):

Reference |-616.38 -355.48 641 X 8, =
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This reference position can be automatically relocated at any time in the
future by clicking on #*

Once these preparatory steps have been completed, you can locate and save
any desired positions on your carrier.

» To do this, move the stage to the desired position, bring the sample into
focus (this is best done in the live image) and click on one of the colored

Icons

Repeat this procedure until you have defined all the positions of interest
on your carrier. The selected positions are shown in the graphic as colored
crosses. The white cross indicating the current stage position covers the
current position, the name of which is also visible.

1’usitiun(2}

Position 7 Position 2 Position 3

» These positions can be relocated. To do this, double-click on one of the
positions:
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The large white cross indicating the current stage position shows the
movement of the stage as it travels to the new position:

> Alternatively, if you click on —J, you can also have a number of positions
generated automatically as a sample selection. Here you only need to
define the number of positions in the x and y dimensions. Please note

that any previously saved positions are lost.

Generate sample positions

wrarning! Clicking Ok will delete all existing positions!

Calurnins E| K

» Now go to the Positions property page:

Graphic  Positions | Optionz

= e O xf X 9o qd R b

Reference -616.38  -358.48 641 ’a 'R =
Marme b ¥ z Color | Classification Ena... |Position
Position(3) -0210.54 -2E56.36 -6.41 red * 3
Position(4) -30400,00 -9600,00 6,41 - Sample * 4
Position(5) -15200.00 -9E00.00 -6.41 Sample * )

| JPosition(e) 0.00 Q500,00 Sample 6

All defined positions are listed here in tabular form on the basis of the
parameters Name, X, Y, Z, Color, Classification, Enabled and

Position.
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Name: name of the position. If you click in the corresponding field, you
have the option of changing this name.

3
-G114.08

Pasition(Z) 146532
Pasition(3) % -14653.2

X: the x-coordinate in um. The value displayed can be changed manually.
To do this, click in the number field and enter the desired value.

Y: the y-coordinate in um. The value displayed can be changed manually.
To do this, click in the number field and enter the desired value.

Z: the z-coordinate in um. The value displayed can be changed manually.
To do this, click in the number field and enter the desired value.

X: the x-coordinate in mm. The value displayed can be changed manually.
To do this, click in the number field and enter the desired value.

Color: indicates the color used when the position was defined. The color
can be changed with the help of the color selection dialog, which opens if
you click in the field.

Classification: a number of different positions can be combined in the
form of a group by assigning the same names to them. Change the name
of the classification by clicking in the field. Division into groups allows you
to sort position lists on the basis of specially defined conditions and travel
to the positions they contain.

Enabled: indicates the activation status of a position. Only positions that
are marked with a "*" symbol are used in the experiment. Click twice in
the corresponding field to deselect the position via a check box, and to
reselect it again as required.

Position: indicates the sequence in which the positions were originally
Created.
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It is

possible to select several positions by making a multiple selection (Shift +

mouse click) or by selecting them individually (Strg + mouse click). These
positions can then be modified together.

By double-clicking on the name of a parameter, you can sort the position list

ont

he basis of that parameter.

Once you have selected a position, you can delete it by clicking on bl .

>
L. 4] . . - .

» Clickingon * undoes an action, whilst *  redoes an action that has
previously been undone.

» The selected position is located automatically by clicking on '

» Clicking on d moves the stage to the previous position in the list,

. . g . .
whilst clicking on moves it to the next position.

» You also have the option of zooming into the graphic display by clicking
on or zooming out of it by clicking on » . Hold down the Shift
key and move the mouse wheel to make use of a stepless zoom function.
Clicking on A restores the full view of the entire slide.

zl

> Select to resort your position list. The criteria X Position, Y
Position, Z Position, Name, Index and Shortest distance are available
for selection from a drop-down menu.
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¥ Position
' Paosition
£ Position
Mame
Index

Shortest distance
> Further selection options can be found on the Options property page:

Graphic | Pozitions 0ptinns|

fawe

[ 1tnclude Focus in move

[Iwrap around during move nesxtfpravious
[CJPrompt For name of new pasitions

[IMave Focus drive to load position between wells and mulkiple slides

> Include focus in move: if this check box is activated, the z-position
(focus position) saved when the position was defined is also restored
when you travel to a position.

» Wrap around during move next/previous: if this check box is
activated, when "traveling forwards" you move from the last position to
the first position in the list, and when "traveling backwards" from the
first position to the last position.

» Prompt for name of new positions: if this check box is activated, a
dialog for entering the position name is displayed automatically after each
new position is created.

» Move focus drive to load position between wells and multiple
slides: if this check box is activated, the objectives are moved to the load
position while you are moving to another well or slide, in order to prevent
damage.
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» To make it easier to locate positions for the Mark&Find list, the option is
available of having the carrier scanned fully automatically at a low

magnification to obtain a preview. To do this, click on 2 . Provided that
the MosaiX module is licensed and selected in the module list, the
following dialog appears:

M Create Overview Image

Autnad]ust

. RGE
| medium {1024) v
ims 30s
—
10%: Z00%
'7
Measure Automatic

@ Columns Bl
E  rows 5 =
Q Crverlap (%)
= (%) Rectangular ) Circular

From Cwerview Image
o) . -38451.20
@ Mosaix start {pm) TR G
= o FAS0Z.40
[ Mosaix size (pm) 24371 20
i S 1024.00
[F]
| Tile size {pm) 107400

[ Clear ] ’ Acquire I I [sl'4

. Acquire .
> You can now click on the button to generate an overview

image containing the set number of columns and rows with a defined
overlap. You have the option of setting the objective for acquisition, the

exposure time and the size of the tile image in um (300, 512, 1024 or
2500).

9-92 M 60-3-0024 e / printed 06.2010



Modules - Mark&Find

, oK, , , L .
» Click on to transfer this overview to the graphic display in

your Mark&Find dialog.

The overview dialog is otherwise operated in the same way as the MosaiX
dialog (please also read the manual and the online help entries on MosaiX,
F1 key).

e

> Now save the changes. To do this, click on the =3*&  button.

You have now successfully generated a position list and can use this at any
time to relocate the saved positions. This list can also be used within the
context of Multidimensional Acquisition.

Example 2: multiwell plate (96)

Position lists for multiwell plates are created in the same way as for slides,
although there are a number of additional control elements and functions.
These additional, divergent functions are presented below, without explaining
all the functions that are identical to those in example 1 again. For details of
the general functions, please also refer to the section “Example 1: slide”.

To ensure that you can work sensibly with multiwell plates, the coordinates of
the plate need to be adapted to the stage coordinates by means of
calibration. The more wells your plate has, the more important it is to perform
precise calibration.

Note:

e If the stage has already been calibrated and a standard plate has been
selected, the program tries to locate the correct position after you call up
the wizard. Please first ensure, therefore, that there are no obstacles
within the stage’s travel range.
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> Select a low objective magnification (e.g. 10x) and transmitted light
illumination. Place a multiwell plate of the type that you wish to use in the
holder on the microscope stage.

» Click on the - icon. This opens the calibration wizard. If you have
already performed calibrations, you are asked whether you wish to retain
the calibration data. Select No if you wish to perform a new calibration
and reject the old calibration data. Select Yes to continue working with
the old calibration data.

Calibrate g]

Pl e [Pk | [[restart | [ cancel |
Pasitions Micrascope conkrols
® ¥
O = . . Position % [um]: Position ¥ [um]: Position Z [lum]: Distance Z [um]:
-30400,000 -9600,000 6,405 -6,405

O , e | | e
-

@] (B rers | W (@ v |
Distance = [um]: Distance ¥ [m]:

O = e s

- Set 0 Position:

(5 rone ] [»] [F measre | (]
Set 0 Position:

Note:

e The orientation of the camera and the stage axes must be correctly
configured to allow error-free calibration. The movement of the camera's
field of view must correlate with the movements of the slider (or joystick)
for stage control in all four directions. The camera orientation, the camera
port being used and the settings for the image orientation and axis
orientation of the stage all influence this behavior.
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> Use the stage control to move interactively to the positions on the
multiwell plate that correspond to the well marked in yellow. The aim is
to travel to the calibration points symbolized in the control area at the
bottom left and to move them to the center of the live image (reticle). The
first position to be located could look something like this in the live
image:

=

L Set L .
» By clicking on the button, which is currently active, you can

now define this calibration point. It then becomes possible to calibrate the
next position. In total, the following positions need to be located and set
for a calibration:

e Top left well: 12, 6, 9 and 3 o' clock position
e Top right well: 12 and 9 o’ clock position
e Bottom right well: 12 o’clock position

Wells that have already been calibrated are shown green in the graphic.
Wells that have yet to be calibrated are marked in yellow.
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Click on to go back to the previous step of the calibration.
Click on to return the calibration wizard to its original state.
Click on to exit the wizard without saving any changes you

have made.

The button under the live image only becomes active once all

the necessary calibration steps have been performed. Click on it to save
the calibration and exit the wizard.

As an alternative to calibrating on the basis of the well edges, it is
possible to calibrate using the well center only. To do this, activate the
Center positions only check box. You then only need to define the
center positions of the top left, top right and bottom right wells. You
should use a low objective magnification for this that allows you to view
the entire well in the live image.

Go to the Multiwell graphics property page. Double-clicking on a well
automatically moves the stage to the center of the selected well. The
current stage position is marked with a red cross. The selected well (B3) is
outlined in blue:
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> By outlining several wells with the left-hand mouse button depressed or
performing a multiple selection using the Strg key, combinations of
different wells can also be selected (in the example B3, B4, B5, row C):

» To automatically generate positions in the selected wells and save them in

a Mark&Find position list, click on - . A position at the center of the
well is now generated for all selected wells, using the current focus
position. Wells in which positions have been set are marked with
hatching:
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» Alternatively, by clicking on —J, it is also possible to have a number of
positions generated automatically for each well. Here you only need to
define the number of positions in the x and y dimensions. Please note
that any previously saved positions are lost.

Generate sample positions

‘warning! Clicking OK will delete all existing positions!

Columns El K

» You can, of course, also locate positions manually and add individual

positions by clicking on the icons.

> A special function that is available for multiwell plates allows you to

overwrite the focus position of the selected position by clicking on

This function makes it possible to adapt a position list that has already
been created to a multiwell plate with a different focus position (e.g. due
to a different base thickness).

> In the case of multiwell plates, you can also define a rule on the Options
property page that will be used to automatically name the positions in the
list:

Multiveell plate well naming

L RARYCID —— Format  Description
%R99  Row number with index formatted a...
%RAS  Row number with index formatted a...

ST %C99  Column number with indes formatte. ..
Ad01 DuaL “R3 Row number with indes formatted a...
WRA Row number with indes formatted a...

W Column number with index Formatte. .
AABA DUBA | +cp Calumn nurmber with index Formatte, ..

%CAA  Column number with indes formatte. ..
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9.6 Panorama
General

The Panorama module creates large images from individual images, enabling
you, for example, to display objects that would otherwise not fit into an
image field. The images are combined with pixel precision, either interactively
by superimposing the images, or (with support from the software) using
Stitching (automatic image combination). It is also possible to combine
displaced images so that they fit together perfectly.

Panorama image consisting of four different images.

Panorama images can be created in two different ways:

= Combining images acquired directly via a camera.
= Using already saved images.
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System requirements

There are no special technical requirements for generating Panorama images.
The operation of the module has been specially designed for the use of
manual microscopes and single image acquisition.

Notes:
e The automatic acquisition of large composite images is possible using the
MosaiX module and requires a scanning stage.

If you wish to combine images acquired directly from the camera, however,
you will require a camera that has been integrated into AxioVision. It is not
possible to use TWAIN devices, but you can acquire images using a camera
integrated via the TWAIN interface, and then create Panorama images from
the individual files.

It is not necessary to use a scanning stage, but this does make it easier to
position the individual images. AxioVision will then adjust the resulting image
size automatically, and suggest a position for the newly acquired image. The
known stage coordinates are converted directly into the image position. A
correct image can then usually be generated using Stitching (automatic
image combination).

You should bear in mind that the resulting images may sometimes require a
very large amount of storage space. In particular, if you are using high-
resolution digital cameras, such as those in the AxioCam family, the Panorama
images can easily take up as much as several hundred megabytes. The
computer you are using should therefore have an appropriate user memory
and hard disk capacity. You should also consider the possibility of external
storage (network, CD/DVD writer etc.), as otherwise local hard-disk capacities
may be quickly used up.
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Special features of Panorama images

Generally, an image that has been acquired using the Panorama module is the
same as any other — it is just larger, and made up of several component
images. For Panorama images, a special view which allows you to work more
efficiently with the individual images is therefore available via the image
window: Tile View.

In this view you have access to the individual images (the "tiles") that make
up a Panorama image. Here you can "pick up" the tiles individually, and
change their position or alignment. You can also display information on the
individual tiles, and insert circumscribing rectangles.

Tile Wiew | Info View | Gallery Wiew
A AR B AL »

Pane to activate the tile view in the display window.

Acquisition of Panorama images

The Panorama Acquisition function can be executed via the work area on
the left-hand side of the AxioVision window. If the work area is not displayed,

O

Workarea

activate it via the Standard toolbar

Alternatively, select the Windows function on the View menu and then the
Workarea entry.

Notes:
e The work area may in fact be open but covered by the workflows. If that
is the case, simply click on the Workarea tab at the bottom edge of the

work area _w Bl workflow |
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Set the light path to the camera. Then =il
open the live window by clicking on the
icon for the live image on the Standard
toolbar. Alternatively, select the Live
function from the Acquisition menu.

Live

Select the scaling for the chosen objective € Epiplan 10x -
from the List of available scalings

underneath the live image, if automatic

scaling is not available.

To adjust the live image, click on the i
Properties button. Alternatively, select the I_:J
Properties function from the View menu. Show Properties

Notes:

To guarantee a stitching result without annoying shading on the image
border, you should execute or activate the shading correction. Go to the
General tab in the Properties dialog. Make sure that the camera is
viewing a completely empty image. To ensure that this is the case, move
your sample on the microscope completely out of the field of view.

Click the Shading Correction button to acquire the shading correction
image.

To ensure that dirt particles from the slide are not visible in the correction
image, use a clean slide and a clean objective and completely defocus the
microscope.

Please note that if the objective is changed the white reference has to be
generated again.

A detailed description of the steps involved in preparing for image
acquisition can be found in the section "Step by Step to the First Image"
in section 3.3 "Quick Guide to the First Image".
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» Close the Live display and select the =8 Panorama
Acquisition entry under B8 acquisition
Panorama in the work area. i Trnpart Frc%. files

[ stitching

B corwert Tile Image

» The camera’s live image is now
displayed at the center of the
Panorama Acquisition dialog. To
ensure that you have sufficient
space to position several images,

we recommend that you reduce :
the display accordingly. To do this, :
use the buttons on the toolbar of I

the Panorama image.

BRAQ

» Move the scanning stage to the starting point of the region you want to
acquire, and focus. Then click on Snap Image or use the F2 key of the
keyboard.

» The live image (marked by a white circle in
the center) and the acquired image overlap
partially. To acquire the next image, drag
the live image (with the left mouse button
depressed) to the position where you want
the next image to be acquired. The images
should clearly overlap.

> Do not attempt to put adjacent images
together with pixel precision. The function
for automatic alignment (stitching) requires
a overlap of good visible structures. The
guide value is around 20%. And: There
must be
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» Now move the specimen to the new
position. The areas where the live image
overlaps with the images already acquired
are displayed in semi-transparent form.
This makes it easier to position the next
image.

» The images do not have to be aligned
precisely, as they can be placed in the
correct position automatically later on
using the stitching function. However, if
the image regions that belong together are
positioned too far away from each other,
automatic stitching may not work.

» Repeat the previous steps until you have acquired the entire region.

> If the result is unsatisfactory, you can shift the individual tiles of the
Panorama image manually.

» To do this, make sure that the Q g{ Q| | =%

editing mode is active. (The Turn
on/off tile mode button at the
bottom edge of the Panorama
image has to be depressed.) Then
click inside a tile. The tile is
highlighted by a white circle at its
center. Hold down the left mouse
button, and move the tile to the
desired position. As before, areas of
overlap with other images are
displayed in semi-transparent form.
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tile button at the bottom edge of
the Panorama image.

To delete individual tiles, click on a " [
. £ I
tile. Then press the Delete selected @, Q‘ = J] )

Click on OK to adopt the completed Panorama image into AxioVision.

At the bottom of the image window click on Tile View.

other, click on the button for
automatic tile alignment on the
toolbar directly under the image
window.

To align the tiles in relation to each 2 Izllgq

Alternatively, select the Stitching entry under Panorama in the work area.

Notes:

It is also possible to add extra images to an existing Panorama image. To

do this, click on the Lwwd button in the top right-hand corner of the
Panorama Acquisition dialog window. A gallery of all images currently
loaded in AxioVision is displayed. Select the desired image, and carry out
the steps described to add further single images to the existing Panorama
image.

If you click on the [ie) button in the upper right corner of the
Panorama Acquisition dialog, you can start generating a new Panorama
image directly, without having to close the dialog first.
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Creating Panorama images from individual files

If the individual tiles of a Panorama image are already available as individual
files, they can be put together manually. The most frequent problem and
source of errors here is the overlap of the individual tiles. If the overlap is too
large or too small, this can lead to problems when using the function that
automatically combines the tiles (stitching).

In principle, we therefore recommend that you create the images using the
Panorama acquisition function, and ensure that there is an appropriate area of
overlap. Please note, that the images must be of the same type (color/gray
values, size) to put them together.

The Import from Files function can be executed via the work area on the
left-hand side of the AxioVision window. If the work area is not displayed,
activate it via the Standard toolbar.

Alternatively, select the Windows function on the View menu and then the
Workarea entry.

Notes:
e The work area may in fact be open but covered by the workflows. If that
is the case, simply click on the Workarea tab at the bottom edge of the

work area _w BT workflow |

e All the steps involved in the generation of a Panorama image can be
found in sequence in the Panorama workflow.

» Select the Import from files entry under +- |y Fast Acquisition
Panorama in the workarea. #-# Physiology
=8 Panorarma
EB acquisition
s Impoart from files
(] Stitching %
5, corvert Tile Image
25 Mosaix
Fast Mosaix
/) Image Processing
+- e Topography

*.FLIL‘

H
H
H
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> Select the folder containing the D\ magesiHiosaid =
individual tiles of your Panorama image. ’—1
To do this, click on the button above
the gallery. The Microsoft Windows
standard dialog Select folder is opened.
Select the desired folder and confirm by

clicking on _ All the Stitchtest,.. | |Stitchkest,.. | |Sticchtest..,

available images are now displayed as
thumbnails in the gallery.

Skibchtest. ..

» To put the Panorama image together,
drag the first image into the Panorama
image area.

» The image fills the whole of the
Panorama image area. To ensure that
you have sufficient space to position
additional images, we recommend that :
you reduce the display accordingly. To
do this, use the buttons on the toolbar
of the Panorama image.

ARA Q2 x

» The selected image is now marked with
a red cross in the gallery, to show that it
has already been used.

Mly Y |Shitchbest.., | |Stitchrest...

Skitchtest...
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» Select the next image from the gallery
and drag it to the desired position. The
images should clearly overlap. The
function for automatic alignment
(stitching) requires a certain overlap. The
guide value is around 20%.

» Drag all the other images into the Panorama image one after the other in
the same way, and position them.

» If the result is unsatisfactory, you can of course subsequently shift the
individual tiles of the Panorama image manually.

» Click inside a tile. The tile is highlighted
by a white circle at its center. Hold down
the left mouse button, and move the tile
to the desired position. As before, areas
of overlap with other images are
displayed in semi-transparent form.

Then press the Delete the selected tile
button at the bottom edge of the
Panorama image.

» To delete individual tiles, click on a tile. @& & Q| Ry @ki

» Click on OK to adopt the completed Panorama image into AxioVision.
» At the bottom of the image window click on Tile View.

» To align the tiles in relation to each MARIR Qo1 o o0 i |

other, click on the button for automatic
! Qff 1
tile alignment on the toolbar directly

under the image window.

» Alternatively, select the Stitching entry under Panorama in the work
area.
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Notes:

e Itis also possible to add extra images to an existing Panorama image. To
do this, click on the button in the top right-hand corner of the
Import from files dialog window. A gallery of all images currently
loaded in AxioVision is displayed. Select the desired image, and carry out
the steps described to add it to the image.

e If you click on the New button, you can start generating a new Panorama
image directly, without having to close the dialog first.

Converting a tile image into a regular AxioVision
image

As tile images are a special format, they cannot be further processed or
measured using the AxioVision functions. You have to convert them into a
regular AxioVision image first.

» Acquire a tile image, or load one from the hard drive.

> Select the Convert Tile Images
function from the Processing menu.

» The current tile image is displayed,
with a frame, on the left-hand side.

A& RIR A

AxioVision User's Guide, Release 4.8.2 9-109



Modules - Panorama

» You are now able to position the
frame freely and change its size.

> If the mouse cursor is inside the
frame, keep the left mouse button
pressed and you can move the whole
frame.

> If you move the mouse cursor onto
one of the frame handles, keep the
left mouse button pressed and resize
the frame.

» Once you have selected the desired region, click on OK. A regular
AxioVision image is then generated. This image can now be processed
and measured in the usual way.

Note:

e The size of the resulting image is reduced to 4096 pixels by default. If the
frame size set exceeds this value, the resulting image is automatically
reduced accordingly. The region you have selected is always used,
however. If you want to avoid reduction, you can freely configure the size
of the AxioVision image.

e Select the Options function from the Tool menu. Activate the
Acquisition tab sheet.

> Under Mu|‘tidimensi0na| image Multidimensional image acquisition
T . DAutosave

acquisition you can adjust the Max.
MosaiX image size parameter
accordingly. The size of the value that ... mosait image siee - picel
you can Select fOI’ '[hIS Setting iS [ create additional tile image for Mosaix k
essentially dependent on your
computer’s user memory.

Save as bype: |Car| Zeiss Vision Image (*.zvi) W |

If the setting you select is too large, you may not be able to process the
resulting images optimal. The processing speed will in any case be reduced
dramatically, constricting optimal working.
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9.7 MosaiX
General

The MosaiX module has been developed to resolve a classic microscopy
problem: the insufficient size of the field of view. At high magnifications in
particular, the region that can be seen through the eyepiece is never large
enough. If you are working with cameras, the problem is frequently
exacerbated by the fact that the camera’s rectangular sensor cuts off regions
of the round field of view when it is viewed through the eyepiece.

The ideal situation, therefore, would be to display the entire region of interest
in a single image, even at high magnifications.

A number of different application scenarios are conceivable:
= Acquisition of image overlapping objects

In the simplest case, the object of interest cannot be displayed in full in a
single image at the selected magnification. This means that several
individual images have to be combined to form a larger overall image,
and if the number of images in question is small, or if the system you are
using does not have a scanning stage, you may be well advised to make
use of the Panorama module too.

» Archiving of a complete slide ("virtual slide")

The archiving of specimen over al long period requires a high amount of
space and its always associated with loss of quality (i.e. bleaching). The
digital archiving of complete specimen is because storage media are
becoming cheaper all the time is a realistic way to save them permanently
with consistent quality.
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= Correction of objects cut by the image border

If you want to measure large areas, usually several single images have to
be acquired. In this case always the questions comes up, how to handle
objects that are not visible in full in the image. These objects should not
be measured, as this would distort the measurement result. Using MosaiX
images, you can avoid this problem completely.

With MosaiX, a specimen is scanned with a scanning stage extensively to
generate a large "virtual" representation. This electronically generated image
of the specimen serves as a map for navigating around the sample, and as a
basis for further analyses. The advantage of this method is that you only have
to scan the specimen once, and it is then available for all subsequent
processing or analysis steps.
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There are two ways to combine the individual images with the highest
possible pixel precision:

=  Ensure that the stage calibration and camera alignment are correct. The
images are then "simply" put together. No check is performed to
establish whether this has been done correctly. This is a fast method, but
a certain amount of care is required when you are configuring the system.

= The second option automatically guarantees that all images are correctly
positioned in relation to each other. This is what is known as Stitching.
Here the image structures of adjoining images are used as a basis to
check that the boundaries actually fit together correctly. If this is not the
case, the images are automatically placed in the correct position in
relation to each other.

As the focus plane does not always remain the same if samples are large, or if
the scanning stage has to travel large distances, automatic focusing is often
required during acquisition. Two options are available here: the Autofocus
function and Focus Correction.

= Autofocus: here every nth selected tile image is focused in accordance
with the calibration performed. The focus plane found is retained for the
acquisition of the following tile images, until the next nth tile is reached.

= This is Focus Correction: With this method a “focus landscape” is
defined. Several focused positions are used to calculate the three-
dimensional surface curves of the object and the individual tiles are
focused accordingly. At least three positions need to be set. The larger
the desired MosaiX, the more positive the effect of setting more focus
positions will be on the sharpness of all the tile images.
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System requirements

A scanning stage is essential for generating MosaiX images. To make use of
the options for automatic focusing, you will require a microscope with a
motorized z-drive. The Autofocus function requires the AxioVision
Autofocus module.

You should also bear in mind that the resulting images may sometimes
require a very large amount of storage space. Images with several hundred
MB, or even several GB, are not uncommon. This means that the computer
you are using must have an appropriate user memory and hard disk capacity.
You should also consider the possibility of external storage (network, CD/DVD
writer etc.).

Special features of MosaiX images

Generally, an image that has been acquired using the MosaiX module is the
same as any other — it is just larger, and made up of several component
images. For MosaiX images, a special view which allows you to work more
efficiently with the individual images is therefore available via the image
window: TileView. In this view you have access to the individual images (the
"tiles") that make up a MosaiX image. Here you can "pick up" the tiles
individually, and change their position or alignment. You can also display
information on the individual tiles, and insert circumscribing rectangles.

E.
=1

TileWiew | Info Yiew | Tree Yiew

{m]@\f‘e_IQ\Q\ - ﬂ}-.,.':,ei(k:_ u

Button to activate the tile view in the display window.
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Multidimensional MosaiX images

The MosaiX module can also be used together with the modules for
multidimensional image acquisition. It can therefore be combined freely with
the Multichannel Fluorescence, Z-Stack, Time Lapse and Mark&Find modules.
If you are using MosaiX together with the Mark&Find module, you can define
a region around any position in a Mark&Find position list for which you want
to acquire a MosaiX image.

Muscle specific GFP tag (yellow), nuclear stain (blue), stage 10.5 embryo, 2 channel
fluorescence Z-stack ApoTome acquisition of 3x3 Camerafields, stitched together with
the new MosaiX module of AxioVision 4.2. Dr. Frederic Relaix and Emanuelle Perret,
PFID, Pasteur Institute, Paris, France.

The Extended Focus module is only useful in combination with the MosaiX
module if you are using Z-stack images. A microscope with a motorized Z-
drive is required.

If you want the individual planes of a region of a specimen to be acquired
manually for the extended focus, the Panorama module is also required, to
put the individual images together.
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Setting up the camera and scanning stage

If you want to acquire good quality MosaiX images, you need to ensure that
certain requirements relating to the interaction of the camera and
microscope/scanning stage are met. This is firstly to guarantee the correct
movement of the stage, and secondly to prevent the individual tiles from
being shifted or rotated in relation to each other during acquisition.

Image orientation

The image orientation in the eyepiece and the image on the monitor must be
identically. This means that the image on the monitor must not be rotated in
relation to the eyepiece display. If the alignment in the live image is wrong, it
can be corrected either by rotating the camera or by adjusting the image
alignment:

> Set the light path to the camera. Open the Ex
live window by clicking on the icon for the Live
live image on the Standard toolbar.
Alternatively, select the Live function from
the Acquisition menu.

» To change the image alignment, click on
the Live Properties button. Alternatively, =]
select the Live Properties function from Live Properties

the View menu.
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> In the Live Properties dialog, select the
General tab.

> Select the appropriate Image Orientation
from the drop-down list box, so that the
live image and eyepiece image will
correspond.

Notes:

e A detailed description of the steps involved
in preparing for image acquisition can be
found in the section "Step by Step to the
First Image" in section 3.3 "Quick Guide to
the First Image".

PR AxinCamMRcS @

Adjust | Frame  General |
AxioCamMRCS: Digital Gain

Tadese
Gain Fackor: 1 |=2

Inde:x: 0 5
0| -} >

AxioCamMRCS: Image Orientation

Original ~

lipped horizankally
Flipped wertically
Rotated 180 deg

[ttt

AxinCamMRCS: White Reference

White Reference
AxioCamMRACS: Shutter
[CEnable
Control Signal: Low active %
Acquisition Delay: 20 = ms

-

AxioCamMRCS: Fiker Operations
Enhance Colar

Directions of movement of the stage

To guarantee that the stage moves correctly, the direction of movement must
be set in such a way that a movement of the camera is simulated when the
control function in AxioVision is used to move the stage. This means that if
the stage control function is moved to the right, the objects in the live image
move to the left. If the stage control function is moved up, the objects move
down. If the directions of movement are wrong, they can be adjusted via the

Microscope Configuration program.
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Open the live window by clicking on
the icon for the live image on the
Standard toolbar. Alternatively,
select the Live function from the
Acquisition menu.

> Set the light path to the camera.
Live

» Select the Stage/Focus entry from Microscope | Acquistion  Processing  Apnotation
the Microscope menu, and open the G wicroscope
stage control function via the Stage Mark And Find
entry. Mark And Find Positionss
Common 4

-

Reflected Light

Transmitted Light 4
| Stage/Focus Stage
12 Focus
> Now check the directions of Stage X
movement in the x- and y-directions.
Position ¥ [um]: Position ¥ [pm]:
. . 591,650 0,000
> First move the stage to the right.
» The objects in the image should move I
to the left.
Distance ¥ [pm]: Diskance ¥ [pm]:
691,650 0,000

> If the objects also move to the right,

you need to change the direction of (»]

movement via the Microscope Sat 0 Position:

Configuration program.
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> Before you do this, however, test the Stage 3
movement in the y-direction. —
Position & [um]: [ Position ¥ [pm]:
952,480 | | N -913, 280

» Move the stage up.

> The objects in the image should move

down.
Distance % [Hm]: Distance Y [um]:
. . . 992,480 -313.280
> If, instead of moving as described
above, the objects move in the exact (& tome | [» ) [B_measurs |
opposite direction, the directions of ot 0 Pasiion:
movement of the stage can be '
Auka Man
reversed.

» Close AxioVision and start the MTB
2004 Configuration program. If the
program is not available as an icon on
the Microsoft Windows desktop,
select MTB 2004 Configuration via
Start > Programs - Carl Zeiss
Vision.

» In MTB 2004 Configuration select Laad Position
the F Matorized Stage [intermal Controller] O v "
drop-down menu. You can change

the direction of travel by clicking on
the quadrants.

® O
> If you are using the MAC 5000 as Ais Directions
stage controller, the movement can
be reversed by the check boxes of the [ It wobisis
parameter Invert x-Axis and Invert _
y-AXiS. It p-fiis
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» Click on to come out of the MTB 2004 Configuration
program and save the settings.

> Start AxioVision again, and follow the steps described above to check the
direction of movement.

Note:

e If you are working with a joystick, you may find that the direction of
movement cannot be changed when the joystick is being used. This
means that the hardware and software joysticks have different directions
of movement.

Alignment of camera and stage

The camera and stage must be aligned with each other in such a way that
objects move parallel to the x- and y-axes when the stage is moved.
Otherwise, the individual tiles of the MosaiX image would have to be rotated
in relation to each other in order to combine them exactly.

é\ The home slide (part number 453583) offers you optimum definition
conditions. The center of this slide is marked with a high degree of

precision, and the slide is covered and has polished edges. This
ensures that it can be placed precisely into the slide holder.
Alternatively, you can use a point that stands out clearly on a slide of

your choice.
> Set the light path to the camera. Open X
the live window by clicking on the icon Live

for the live image on the Standard
toolbar. Alternatively, select the Live
function from the Acquisition menu.
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> Find a point that stands out clearly on
your slide, or position the center of the
home slide (as shown in the example) in
the top left-hand corner of the live
image.

> Select the Stage/Focus entry from the
Microscope menu, and open the stage
control function via the Stage entry.

> Now move the stage to the left. The
selected point moves to the right.

Note:

e If the point moves to the left, you need
to change the direction of movement.
Please refer to the previous section.

Microscope | Acquisition  Processing  Annoktation
E Microscope

Mark And Find

Mark &nd Find Positions ¥

Comrman 4
Reflected Light L4
Transmitted Light 4
| Stage/Focus Stage
12 Focus

Stage E|

Pasition ¥ [pm]: Paosition ¥ [pm]:
-732.800 0.000

Diskance ¥ [pm]: Diskance ¥ [pm]:
-732.500 0,000

[‘ﬂ' Haome l E [% Measure

Set 0 Position:
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> The selected point should move parallel k
to the top edge of the image over the K
entire image width, up to the top right-
hand corner. If it does, the edges of the

stage and the camera are aligned
parallel to each other.

If it does not, you need to rotate the camera slightly, and then move the point
across the image again. Keep doing this until parallel movement is achieved.

Note:

e If you are no longer able to combine your MosaiX images correctly, this
check should be repeated. It is quite possible that the camera has been
inadvertently rotated.

Acquisition of MosaiX images

> Set the light path to the camera. Open the e
live window by clicking on the icon for the i
live image on the Standard toolbar.

Alternatively, select the Live function from
the Acquisition menu.

> Select the scaling for the chosen objective € Epiplan 10x v
from the List of available scalings
underneath the live image.

> To adjust the live image, click on the Live
Properties button. Alternatively, select the =
Live Properties function from the View Live Properties
menu.
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Notes:

e To guarantee a stitching result without annoying shading on the image
border, you should activate the shading correction. Go to the General
tab in the Live image properties dialog. Make sure that the camera is
viewing a completely empty image. To ensure that this is the case, move
your sample on the microscope completely out of the field of view.

To ensure that dirt particles from the slide are not visible in the correction
image, use a clean slide and a clean objective and completely defocus the
microscope.

Please note that if the objective is changed the shading correction has to
be generated again.

e A detailed description of the steps involved in preparing for image
acquisition can be found in the section "Step by Step to the First Image"
in section 3.3 "Quick Guide to the First Image".

> Select the Acquisition entry under Workarea x

MosaiX in the work area. = Mieroscope
B AxioCamMR.CS

12 Scalings
Multidimensional Acquisition
+-[#8 Panorama
=- (=5 Igsaix
J!} Stitching k
% Convert Tile images

+-1& Image Processing
#- Measurements

AxioVision User's Guide, Release 4.8.2 9-123



Modules - MosaiX

> The MosaiX Acquisition property page [E8 Mossix Acaiston
displays the current MosaiX settings.

Mozal<lmage
» In order for automatic alignment Scartlads Meander >
(stitching) to be performed successfully, Autofecushiede o =
the images need to be acqui_red with an e
overlap. A value of 10-20% is ] colmns 3
recommended. B o 5
. . . . . [ overlap (%) =
> The MosaiX-Setup dialog is available if o o 3
you wish to adjust these settings. To & vesastatm 0T
. i 0 Mosaid size (L) SEEAD
open the dialog, click on . e
@ Tile size () éggzogo
Setup.

» The MosaiX Acquisition Setup
dialog is the central dialog for
defining the position and size of the
MosaiX image to be acquired of your
specimen.

» To define a new MosaiX image, reset  Havisater
. . . . . -1400 ~120n -1000 B 00 400 um
any existing settings. To do this, click

on the button below the c.

Navigator.

> The size is reset to one tile. The
starting point is the current stage
position. You can choose between 5
the rectangle or circle mode or the ® Q‘Ekﬁ @
overview image.

As a reference point you can choose between the tile in the top left-hand
corner or the center of the entire MosaiX image.
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> Now, starting from the current
point, move to the furthest points of
the MosaiX area using the control
elements for the Stage in the
Microscope and camera group.

> First, move to the left edge of the
area you wish to acquire, for
example, or double-click on the
corresponding position in the
Navigation window.

» Click on the button to enlarge the
MosaiX image to the current
position.

Microscope and camera

| StageTab | FocusTab | ExposureTab | SettingsTab |

Stage

Position % [pm]: Position ¥ [pm]:

| 0,000 | | 0,000 |
[ —

Distance ¥ [um]: Distance ¥ [um]:
0,000 | | 0,000 |

[‘f;} Harne ] E] [*& Measure]

Set 0 Position:

bj_u

AR A sl @-
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» The MosaiX area is now enlarged to

the current position.

> Repeat these steps for the right, top

and bottom edges of the area you
wish to acquire.

Note:

To check that the MosaiX area has
been correctly defined, you can
move to individual tiles directly by
double-clicking on a tile in the
navigator.

If you wish to reduce the area for
the MosaiX image, move to the new
edge positions (top, bottom, right,
left) and click on the appropriate
button for clipping the MosaiX
image.

=]

b S, OO, OO,

A
ERa x us used - m

i

5
Herx uawgead - n

ke

!
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> Click on OK to adopt the settings. £ Masait Acquisition

» The settings are now adopted into

S . Mozai<image
the MosaiX Acquisition property CoarMode Meander 3
page. Autofocustode off hd

> Start acquisition by clicking on Start. ~ Mesai sstfings

[l columns

E Rows

[ overlap (%)

[E  Mosaix start (um) ggg
E Mosaiy size () ggggéi
@ e size (um) éggzogﬂ

EI workflow [ warkarea

> AxioVision now covers the defined
area and displays the result step by
step.
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Stitching parameters

Scanning stages deviate from their exact positioning as they move. To ensure
that it is nevertheless possible to assemble an overall image correctly when
you are acquiring combined images (MosaiX), the single images (tiles) are
acquired with overlapping regions and are subsequently fitted together using
the so-called stitching method. It is essential that sufficient structures are
displayed within these overlapping regions. The stitching algorithm attempts
to recognize the precisely matching regions of two tile images that are located
side by side and tries to position them accordingly.

Tile 1 Tile 1

Tile 2

N

Overlap region

Tile 2

The idea of the stitching algorithm is based on pattern recognition. A
structure is detected in the overlapping region of a tile image. An attempt is
then made to find this structure again in the overlapping region of the
neighboring tile.
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»Error* of the scanning stage movement MinimumOverlap = 3% — 30 Pixel
---------------- ~7~~"1] ~ pattern region

Tile 2

Tile 1 ;

/ «—>
search space  SearchDepth = >
15 % = %150 Pixel 15% MosaiX-Overlap

The tile images in the diagram overlap by 15%. The Overlap parameter is set
in the MosaiX Acquisition function.

Note:
e Tiles that do not overlap cannot be fitted together!

Three parameters are important for the stitching algorithm:
MinimumOverlap, Search Depth and SobelSize.

= The MinimumOverlap parameter indicates the size of the pattern
region. The size is given as a percentage of the tile size. If, for example, a
tile image contains 1000x800 pixels and the MinimumOverlap has been
set to 3%, this results in a pattern region of 30 pixels.

In the diagram, this region is shaded dark gray. An attempt is now made
to find the structures contained here in the overlap region of the
neighboring tile (light gray rectangle).

The stitching algorithm can only be applied successfully if visible structures
are present in the search space. If only a few structures are present, you
can increase the MinimumOverlap parameter. This means that the
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pattern region that you wish to look for is expanded and the possibility of
finding a clear structure is increased.

The MinimumOverlap region selected should not be larger than the
MosaiX-Overlap, however. This means that, when acquiring objects that
contain few structures, you should select a 20-30% overlap for the
MosaiX Acquisition function so that you can subsequently set the
MinimumOverlap to a high value, such as 10%.

The lower the value set for the MinimumOverlap parameter, the quicker
the stitching process takes place.

*= The SearchDepth parameter indicates the percentage of the tile size in
which the best match for the defined structure should be searched for in
the 1" tile image. If you use an accurate scanning stage, the
SearchDepth can be kept low (e.g. 5%), as the pattern region can be
found close to the original position.

For stages that are less accurate, you will need to work with a larger
SearchDepth in order to have a chance of finding the structure.
However, you should bear in mind that if too large a SearchDepth is
selected, an incorrect stitching position may be found — particularly if the
specimen displays similar or recurring structure patterns.

Remember that a lower value for the SearchDepth parameter speeds up
the stitching process.

» The SobelSize parameter indicates the way in which the stitching
algorithm deals with the structures in the defined pattern region for an
optimum search result. In most cases, you can retain the preselected value
Low.

However, if your tile images contain blurred structures which cause
stitching problems, you can set this value to Off. In this case, it is essential
that you perform shading correction during the acquisition of the tile
images. Should the problems continue with the Low or Off values, you
can use the High parameter value. This selection then takes larger image
structures into account for pattern recognition.
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Converting a tile image into a regular AxioVision
image

As tile images are a special format, they cannot be further processed or
measured using the AxioVision functions. You have to convert them into a
regular AxioVision image first.

» Acquire a tile image, or load one from the hard drive.

> Select the Convert Tile Images
function from the Processing menu.

» The current tile image is displayed,
with a frame, on the left-hand side.

NAFR

> You are now able to position the
frame freely and change its size.

> If the mouse cursor is inside the
frame, keep the left mouse button
pressed and you can move the whole
frame.

> If you move the mouse cursor onto
one of the frame handles, keep the
left mouse button pressed and resize
the frame.

» Once you have selected the desired region, click on OK. A regular
AxioVision image is then generated. This image can now be processed
and measured in the usual way.
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Note:

e The size of the resulting image is reduced to 8192 pixels by default. If the
frame size set exceeds this value, the resulting image is automatically
reduced accordingly. The region you have selected is always used,
however. If you want to avoid reduction, you can freely configure the size
of the AxioVision image.

> Select the Options function from the | Generl | Layout | Folden ImagekDisnlay o

Tool menu. Activate the Image tab futosae
Sheet [ show image info dislog

» In the Multidimensional acquisition  mutmensionsl acqustion

field you can adjust the Max. MosaiX  #utosavestorage path =
image size parameter accordingly. M, Mosaiimage size | 0192 pice
The SlZe Of the Va|ue that yOU can [<reate additional tile image For Mosai k

select for this setting is essentially
dependent on your computer’s user
memory.

If the setting you select is too large, you may not be able to process the
resulting images optimal. The processing speed will in any case be reduced
dramatically, constricting optimal working.
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9.8 TMA

Background

Tissue microarrays consist of hundreds of small tissue samples of cores fixed
on a single:
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Biopsies embedded in paraffin Composite image of a tissue microarray

This technigue makes it possible to analyze a wide variety of tissue samples in
parallel, under the same conditions and without variability in the staining. In
connection with automated image acquisition and analysis, tissue microarrays
are fed into an efficient high-throughput procedure.

The functions of the TMA module are integrated into AxioVision, expanding
the software with the option of acquiring tissue microarrays. On the other
hand, all the modules available in AxioVision can also be combined with TMA,
e.g. with the quantitative analysis methods.

Application

The TMA module enables the acquisition of an overview "map" of the tissue
microarray. Tissue cores are automatically detected and identified with a grid
position and a coordinate list is created. Using the detected core positions,
TMA acquires high resolution images of immuno-histochemically stained or
fluorescence labeled core samples (e.g. FISH) and can acquire images with
multiple separately labeled fluorochromes.
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The AxioVision measurement functions provide all the tools for counting cells
and quantifying staining intensity, percent positive marked elements and
other parameters.

Functions and integration into AxioVision

TMA adds two functions to AxioVision — one for generating a composite
image and one for deriving a position list from the composite image. The
functions are available via the Applications = TMA menu. Consequently,
they can be used in your own toolbars and workflows etc. via the Extras =
Customize function.

The TMA workflow can also be used for routine work.

e arkflow X
Standard
Thid

(A

Live

A

take Map

Detect Cores

b arkAndFind

O warkarea EI ‘WorkFlaw

Detailed descriptions relating to the individual functions can be found in the
online help. Simply start a function and then press the F1 key.
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Make Map

Captures a low magnification overview map of the array using a mosaic
technique. This is a quick and easy to use function with re-usable templates
for different tissue microarray layouts. Make Map can acquire an overview in
brightfield or fluorescence illumination.

Detect Cores

Automatically detects the cores from the overview map image and assigns
grid coordinates. A highly sensitive algorithm is used that can cope with
distorted array patterns or missing cores. The grid coordinates of each core
are used to create a Mark&Find list. Coordinates can be referenced to marker
cores on the sample, allowing cores to be relocated after the slide has been
replaced on the microscope. Additionally, the reference point is required for
using the TMA position list correctly with other modules of AxioVision.

Prerequisites

In order to work with TMA, the Mark&Find and MosaiX modules must also be
installed on your system in addition to TMA. Depending on what you wish to
use the TMA module for, other modules may also be useful, e.g. Multichannel
Fluorescence, Z-stack, Autofocus, AutoMeasure. Your microscope must be
equipped with a scanning stage, to facilitate automatic location of the
sample.
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9.9 Fast Acquisition
Acquisition principles

The Fast Acquisition module enables you to acquire multidimensional images
(Time Lapse, Z-Stack, Multichannel Fluorescence) at a speed that is only
restricted by the technical limitations of the devices you are using (camera,
light source, focusing unit) and the selected camera settings. To achieve this
speed, the Fast Acquisition module automatically uses a "streaming"
technique, where the raw camera data is written to a fast hard disk (or a
suitable empty partition), which is only used for streaming. This can be
defined in Tools = Options = Storage — Folder for Camera Streaming
File.

The result of acquisition is a streaming document (*.ziAR).
After the data is collected,, the streaming document is converted into a
regular ZVI image document. This is required for all further processing steps in

AxioVision.

The principle is illustrated in the following schematic (the actual harddisk
configuration in your computer may be different):

1x 160 GB

@ —— C:\ =2 Windows, programs

2x 500 GB: 1000 GB RAID 0 array

——— D:\ - 800 GB User profiles
(,My Documents”, all
images, pagefile, SWAP
variable)

—— E:\ - 200 GB reserved for
streaming data
(STREAM variable)
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This method of acquisition greatly depends on the PC equipment and
configuration. Please adhere to the technical requirements for fast acquisition
systems, which can be found in the "AxioVision Product Suite" installation
manual.

The Fast Acquisition menu entry contains three functions for calling up the
Acquisition, Cutter and Information dialogs.

Note:
e You can also call up the Fast Acquisition entry from the Workarea.

Experiment property page

Activating this function you will find the property page Experiment as well as
property pages for the modules Multichannel Fluorescence, Z-Stack and
Time Lapse. In many ways the operation of these functions is comparable to
the respective modules of the Multidimensional Acquisition.

On the Experiment property page you will find an overview of the available
functions and also of a range of important control elements. From this
property page you can load, save and execute a previously prepared
experiment. Here you can also extract the relevant experiment data from a
stored image and start a new experiment under identical conditions.

Each dimension function has its own property page.

= C=Channels
= Z=7-Stack
= T=Time Lapse

From the Experiment property page you can specify the dimension that you
want included in your experiment. AxioVision requires information such as the
definition of channels, z-planes and time series. This collection of information
is referred to in AxioVision as an "experiment".

You can save the experiment and execute it by clicking on the

button. The result of this process is always a new, unsaved image.
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Note:

e Experiments defined for the Fast Acquisition are different from
experiments of the Multidimensional Acquisition and are therefore not
interchangeable. This is reflected by the document extension ZVXF.

Options

Each dimension function has a check box that allows you to specify whether
you want to use the function in question. The status line to the right provides
the most important information on the settings you have made on the
corresponding property page.

Experiment

In the first line you will see the name of the current experiment. If a default
experiment has been defined, this line is empty. You can load a previously

saved experiment using the Load ™ button. Another dialog opens in

which previously stored experiments present on the system are listed:

. L oK,
Now select an experiment and click either on to load the

. i I . .
experiment or on | Cancel | to close the dialog again.

Note:

e Please note that experiments can be recognized automatically by
AxioVision in three different places on the system:

e In a central location in the program directory (accessible to all users)
(Windows XPNISTA: C:\Program Files\Carl Zeiss
Vision\AxioVision\Data\AcquisitionRecording\FastAcquisition).

e In a central location for a work group (accessible to all members of
that group) (Windows XP: C:\Documents and Settings\All
Users\Shared Documents\Carl Zeiss\Data\AcquisitionRecording|
FastAcquisition; Windows VISTA: D:\User_Data\Public\Documents\Car/
Zeiss\Data\AquisitionRecording\FastAquisition).
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e In your personal work folder (for the user "Administrator" (Windows
XP: e.qg. C:'\Documents and Settings\Administrator\My
Documents\Carl Zeiss\Data\AcquisitionRecording\FastAcquisition)
(accessible to you only); Windows VISTA:
D:\User_Data\Administrator\Documents\Carl
Zeiss\Data\AquisitionRecording\FastAquisition.

A newly created or modified experiment can be saved by clicking on

. Experiments are always saved with the extension "ZVXF" in your

personal document folder (e.g. for the user "Administrator": C:|\Documents
and Settings\Administrator\My Documents\Carl
Zeiss\Data\AcquisitionRecording\ FastAcquisition).

[ Save ,V.] [’3 HeLlse]

Sawe

Save As., . . .
You can also use to save an experiment in a different
location. This means, for example, that you can make a ZVXF experiment file
available to several local Microsoft Windows users by saving it in the work-
group folder (C:\Documents and Settings\All Users\Documents\Carl Zeiss\Datal
AcquisitionRecording\FastAcquisition).

Working with default experiments

Instead of loading stored experiments it might be useful to store a standard
experiment as the default experiment. This is useful when several users are
working with the systems. For example, a standard experiment could contain
all of the available possible channels on the imaging system for example.
Starting with this default set up all channels not needed for the experiment
can then simply be deactivated (right mouse click on the channel tab)
temporarily.

The experiment which should become the default first has to be configured as
desired. Then, to make an experiment the default, the Save As Default
option has to be selected from the Save dialog (accessed by clicking on ™).
From now on, every time, AxioVision is started, the default experiment will

load automatically. Changes made to this experiment during an AxioVision
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session are automatically discarded when the program is closed. This ensures
that the standard experiment is always available to other users and not
accidentally modified.

Changes made to the default experiment during an AxioVision session can be
C

Load Factory Default

discarded by choosing Load Default from the button.

In order to reset the experiment to the factory default, the Load Factory

C
Load Default

Default option can be selected from the button.

A newly acquired image is given the name Fast-Acquisition-Stream-,
followed by a serial number. If you want to change the name of the image,
you can do this in the Prefix input field.

Camera

From the drop-down list field you can select, which camera should be used for
fast acquisition. This is important for systems which are set up with two
identical cameras in a Dual Camera configuration. You can choose either the
ActiveAcquisition camera, which is the camera currently active in the system
or you can specifically specify one camera of your choice (e.g. AxioCamHS_2)
which will then be automatically selected for acquisition. Finally, you can
choose Dual Camera. In this case, two identical cameras can be used
simultaneously. Please see the help for Dual Camera elsewhere for further
details.

Hardware-Settings for Experiment
Here you can enter hardware component settings that you want to be

executed at the start of the experiment before image acquisition starts, e.g.
switching of light path to camera or desired camera resolution.
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> Before experiment: Here you can select a suitable hardware setting
from the drop-down list box. If you click on the button, you can
apply the selected hardware setting to the microscope to test the settings.
> After experiment: You can use an additional hardware setting for the

end of the experiment. If you click on the button, you can apply the
selected hardware setting to the microscope to test the settings.

C (Channels) property page

Here you can define up to 5 channels to be used for acquisition. Only one
channel is displayed per page. To switch between channels, click on the

corresponding button | 2 |H| The tabs show the channel number and

are also displayed in the selected channel color to help you to find the channel
you are looking for.

You can temporarily disable a channel by right-mouse clicking on the channel
tab. The channel will become inactive 2 | and will not be used
during the next acquisition.

You can also change the order in which the channels are acquired by

2 %L 4
dragging a channel tab to another place M=M=l Dagition he hannel

p
number is reset after release of the mouse button | U
Settings

> Dye: Here you can make a selection from a list of frequently used
fluorescent dyes. If you make a selection from the drop-down list box, a
suggested color is also inserted into the Color field. Values for excitation
and/or emission maximums are also assigned to each fluorochrome. This
information is important if you are using the 3D Deconvolution module,
for example.
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> Inthe IE”tendEd parameters J dialog you can also enter a new
fluorochrome into the Dye text field. The appropriate wavelength
information can be entered in the corresponding text fields (please also
see Extended parameters).

> Color: Here you can select a suitable channel color (often also known as
pseudo color, in particular with black/white cameras in fluorescence
microscopy).

Click in the drop-down list box to select from a range of default colors.

A new color can be selected via the Microsoft Windows color selection

dialog by clicking on Ijl Select a color field from the left-hand area or
pick out a color from the color gradients on the right-hand side. Colors
you define yourself appear as Custom colors in the bottom part of the

list.

» Name: Here you can assign a name of your choice to the channel.
Default channel name is the dye name.

Extended parameters

In addition to the setting options offered on the C (Channels) property page,
you can also make more advanced channel settings in an expert mode. The
options available here are restricted to parameters that cannot reduce the
speed of fast image acquisition. For this reason you will not find all the
options here that are available in Multidimensional Acquisition.

The IEHtendEd parameters I button opens the new dialog Extended Channel
Parameters in the form of a floating window.

This dialog displays all the channels of the current experiment next to each
other in tabular form. Some functions are brought together as subgroups.
Click on & to open the group and on H to close it again.
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The channel table also contains all the control elements you need to be able
to make the correct settings. The parameters are listed and explained
individually below:

Enable

Here you can deactivate the use of a channel temporarily without having to
remove the entire channel entry from an experiment.

Name
Give the channel a name of your choice (e.g. "DAPI-Automatic").
Channel Color

This allows you to select a suitable channel color (often also known as pseudo
color, in particular with black/white cameras in fluorescence microscopy).

Click in the drop-down list box to select from a range of default colors.

A new color can be selected via the Microsoft Windows color selection dialog

by clicking on E] Select a color rectangle from the left-hand area or pick out
a color from the color gradients on the right-hand side. Colors you define
yourself appear as "Custom" colors in the bottom part of the list.

Exposure Time [ms]

Here you can enter the exposure time being used for the channel into the
value field, either directly or using the "*" buttons. To determine the

exposure time interactively, click on E] The dialog that opens contains a live
image, generated using the channel-specific hardware settings. In this live

image the main control elements are available ( button) to

allow you to determine the correct exposure time. After confirmation (clicking

oK, . . L

on ), the dialog is closed and the new exposure time is adopted
automatically. Please note that fast image acquisition only allows images to be
acquired in rapid succession if suitably short exposure times are used.
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Exposure Mode
In the drop-down list box, three modes are available:

1. Camera settings: The value that has just been entered on the camera’s
Adjust property page (called up e.g. via Acquisition menu = Select
Camera) is used. Any value present in the channel table is ignored.

2. Channel settings: The exposure time entered in the channel table is used.
The value on the camera’s Adjust property page (called up e.g. via
Acquisition menu = Select Camera) is ignored.

3. Optimum Speed Value: The exposure time is chosen according to the
readout time of the camera, which is determined by the used camera
parameters (Binning, ROI). With this setting it is possible to maximize the
acquisition speed in the case of 2D time lapse imaging. This setting does not
make sense in all other cases involving other hardware such as wavelength
switching devices or fast piezo focussing devices.

Dye

This information is essential if you have installed the ApoTome or 3D
Deconvolution modules. Here you can make a selection from a list of
frequently used fluorescent dyes in the drop-down list box. This suggested
color is also entered into the Color field. The correct values for excitation
and/or emission maximums have also already been assigned to each
fluorochrome. This information is important if you are using the 3D
Deconvolution module, for example.

You can, however, also enter a fluorochrome into the text field yourself. The
corresponding wavelength information can be entered into the following two
fields.

Excitation wavelength [nm]
This information is crucial if images are to be used in the 3D Deconvolution

module. If you have entered your own fluorochrome under Dye, here you can
specify the excitation maximum for that fluorochrome. Please bear in mind
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that the value that is relevant here may be dependent on the excitation filter
you are using.

Emission wavelength [nm]

This information is crucial if images are to be used in the 3D Deconvolution
module. If you have entered your own fluorochrome under Dye, here you can
specify the emission maximum for that fluorochrome. Please bear in mind that
the value that is relevant here is dependent on the emission filter you are
using. If you are using a bandpass emission filter, for example, its maximum
should be entered here. If you are using a longpass emission filter, you should
enter the actual emission maximum of the fluorochrome.

Display settings

Here you can influence the way in which your images are displayed on the
screen. These settings do not influence the data in your images. The settings
guarantee that images are always correctly displayed on the screen,
irrespective of the dynamic range you are using on the camera. Any settings
you make here have exactly the same function as the editing of the display
characteristic curve (Properties function on the View menu). In the drop-
down list box, six display modes are available:

1. System default (from Live image): The values currently set for the
display curve in the live image properties window are copied to the acquired
image. The display curve is normally set to linear by default.

2. Gamma and automatic black/white value: The values entered in the
table for Gamma, Auto black value and Auto white value are all used.

3. Gamma only: Only the value entered in the table for gamma is used.
Display settings for black and white values are carried over from the Live
image property / Display window and not from the table values here.

4. Automatic black/white value only: Only the values entered in the table
for Auto black value and Auto white value are used. The Gamma value is
carried over from the Live image property / Display window and not from
the table value here.
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5. Black/white value autom. to min/max: The black value for the display
curve is automatically set to the darkest pixel (=min), the white value to the
brightest pixel (=max) in the image. This corresponds to the Min/Max
function in the image Properties/Display window. The gamma value is
carried over from the Live image property / Display window and not from
the table value here.

6. Fixed black/white value and gamma: Sets the display curve to both

Gamma and a fixed black and white value based on the available dynamic
range of the camera. Values are taken from the table entries for Gamma,
Fixed black value and Fixed white value.

Gamma

In this edit field you can enter a Gamma value which is used to emphasize
certain intensity ranges within your image when it is displayed on the monitor.
A value <1 emphasizes the medium pixel intensities (also called “mid tones”).
A value >1 emphasizes pixel intensities of very dark and very bright pixels, and
therefore increases the contrast. Recommended settings are 0.8 for
fluorescence images, 1.2 for phase contrast or DIC and 0.45 for true color
images. Please bear in mind that a "correct" setting of the gamma value is
dependent on numerous parameters, such as the monitor setting, ambient
brightness etc., and a universal value cannot be prescribed. This value is only
used in the modes Gamma and automatic black/white value, Gamma
only and Fixed black/white value.

Auto black value [% dark pixels]

Indicate here the percentage of dark pixels in the image that you want to be
displayed as 100% black. This reduces the unspecific background of the
display. For fluorescence images a value of 5% is a good starting point. This
value is used in the modes Gamma and automatic black/white value and
Automatic black/white value only.
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Auto white value [% bright pixels]

Indicate here the percentage of bright pixels in the image that you want to be
displayed as 100% white. A value of 0.1% for fluorescence images, for
example, emphasizes structures that are represented by a small number of
very bright pixels and is therefore a good starting point. This value is used in
the modes Gamma and automatic black/white value and Automatic
black/white value only.

Fixed black value [% of camera range]

Here you can define a fixed black value below which all pixels will be
displayed as 100% black. This value is defined as percentage of the dynamic
range of the camera used rather than the image content. This guarantees
equal and comparable display settings for all images acquired with this
experiment. This value is used only in the mode Fixed black/white value
and gamma. The following table shows some percentage values and the
corresponding gray value of a camera with a given gray value range:

Camera bit depth 8 10 12 14 16

Maximum gray value | 256 71024 4096 1638 | 65536
4

Fixed black value Resulting black value [in gray values]

1% 3 10 41 164 655

5% 13 51 205 819 3277

10 % 26 102 410 1638 | 6554

20 % 51 205 819 3277 13107

Fixed white value [% of camera range]

Here you can define a fixed white value below which all pixels will be
displayed as 100% white. This value is based upon the dynamic range of the
camera used rather than the image content. This value is defined as
percentage of the dynamic range of the camera used rather than the image
content. This value is used only in the mode Fixed black/white value and
gamma. The following table shows some percentage values and the
corresponding gray value of a camera with a given gray value range:
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Camera bit depth 8 10 12 14 16
Maximum gray value 256 1024 4096 16384 65536
Fixed white value Resulting white value [in gray values]

80 % 205 819 3277 13107 52429
90 % 230 922 3686 14746 58982
95 % 243 973 3891 15565 62259
99 % 253 1014 4055 16220 64881

Channel display weight [%0]

In the case of a multichannel image you can enter a bias for the contribution
of individual channels in the mixed-color display (pseudo color). This function
can also be found on the Colors property page (Properties function on the
View menu).

Exposure
Here you can set the main acquisition parameters.

» Time: Here enter the exposure time being used for the channel into the

FS

value field, either directly or using the "= buttons.

» Measure: To determine the exposure time interactively, click on the

button. The dialog that opens contains a live image,

generated using the channel-specific hardware settings. The exposure
time is automatically measured when the dialog is opened. After you click

I
-

on , the dialog is closed and the new exposure time is
adopted automatically.
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Mode

» Fixed: The time (in ms) entered in the Time field is used. The value on
the camera’s Adjust property page is ignored.

» Camera: The time (in ms) entered on the camera’s Adjust property page
is used.

Settings during Acquisition

This field shows icons of those hardware components, which are switched
before the selected channel is acquired.

Settings after Acquisition

This field shows icons of those hardware components, which are switched
after the selected channel has been acquired.

Edit Hardware Settings ...

Edit Hardware Settings...

Clicking on opens the Fast Acquisition Setting

Editor.

Fast Acquisition Setting Editor

In Fast Acquisition, fast hardware devices as well as a few selected slow
components can be controlled during an experiment. Fast hardware devices
include fast switchable light sources such as Colibri, Sutter DG4 or Uniblitz
shutters. Relevant slow components include the motorized reflector turret or
internal shutters in a microscope.

This dialog contains all the channels configured for Fast Acquisition and allows
a quick configuration of all the hardware relevant for setting up the channels.
The channel name of the currently selected channel is also shown in the title
of the Settings window. The dialog is subdivided in two horizontal areas. The
upper area refers to settings which are activated before the acquisition while
the lower area refers to settings activated after acquisition of the selected
channel.
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Both areas show a list of available components, dependent on the available
hardware components set up in the Microscope Configuration. As a rule,
slow components are controlled through serial commands (via RS232 or USB)
while fast devices are controlled directly through electrical signals (“TTL")
which are connected to the system using the Analog/Digital Input/Output card
installed in the computer.

The listed items show an Enable checkbox which enables or disables a
hardware component for Fast Acquisition. By selecting an entry in the list, the
corresponding control elements are displayed on the right side where the
appropriate settings can be made. An entry can be selected (meaning the
components line in the list is selected by mouse click) but still be disabled
(Enable checkbox is off). In this case the control elements are shown in a
grayed out manner.

The Status shows, if a component belongs to the class of fast or slow devices.
After the Component name a fourth column Value summarizes the status
the device will assume during acquisition of the selected channel. This text is
also shown on the Fast Acqusition C (Channel) page.

Both areas can be further configured for the experiment using a set of control
elements situated at the bottom of each list. The order in which the devices
are activated during an experiment can be changed by moving an entry
upward to the top of the list. This can be done using the up or down arrow

buttons Igl V¥ Slow components should be activated first so that faster
components are only switched after the slow components have reached their
final position. This prevents unnecessary damage to the sample. By clicking on

the =" icon all settings are applied to the hardware items. This allows you to
test, if the settings would work during acquisition. Clicking on the N button
on the other hand puts a selected hardware item in a mode so that changes

are immediately applied to the hardware. This helps especially when adjusting
laser power for the laser module.

The complete list can be reset to its default by clicking on * :
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Settings for Dual Camera

If two identical cameras are available and properly configured in the system,
the acquisition speed in Fast Acquisition can be considerably increased by
using the optional Dual Camera module. If the Dual Camera option is
selected on the Experiment page (Camera) the system uses both cameras at
the same time.

> Please observe the information about dual camera installation in the Dual
Camera chapter of this document.

The synchronous mode of operation for both cameras further depends on
how the Fast Hardware Settings in the Fast Acquisition Setting Editor are
set up. Channel #1 may have a hardware settings configured before but not
after acquisition while for channel #2 only settings after acquisition may be
configured. Checking the Synchronize Dual Camera checkbox will gray out
the appropriate before/after acquisition section in the channel Settings fields.
This guarantees synchronous operation of both cameras. The checkbox is
enabled by default as soon as Dual Camera is selected on the Experiment
page (= Camera).

If the checkbox is unchecked and settings are configured contrary to these
instructions, acquisition will commence anyway but both cameras wi// be
operated sequentially, i.e, without synchronicity. This can still make sense for
certain applications, if the primary goal for Dual Camera is the fact that both
cameras can be optically configured to see different spectral signals but there
will be a time delay between the two channels.

Adjusting the laser intensity and assignment of wavelengths

In contrast to all other hardware items available for Fast Acquisition
adjustments to the AOTF module can only be done on the first channel page.
Transmission settings for the three possible AOTF channels have to be done
on the set up page for the first channel but are used correctly in the following

channels as long as the proper AOTF channel has been activated and

turned on .
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Channel Actions

=
> Using the Channclegg) I button you can add a channel from the

Channel pool to the experiment, and then remove it from the

experiment again using Ix ST I I Diplicais I is used to
add a copy of the currently selected channel to the experiment. If you
want to permanently store a channel setting you have made so that it can
be used again in other experiments, you can transfer channels to the

dﬂ Save to pool Ibutton).

Channel pool

Z property page (Z-stack)

Settings

Note:

Please note that a fast piezo focusing unit must be available and correctly
connected to allow the fast acquisition of z-stacks. This will be used
automatically during acquisition. The option of direct control of the piezo
focusing unit by the user is not available, in order to prevent operating
errors. Please use the microscope’s internal focus drive to focus on the
sample.

The desired number of slices can either be entered directly into the #

Slices value field or via the arrow buttons "# . The distance between the
individual z-planes (in um) can also be specified in this way in the Slice
distance input field.

If you click on the l Colinalcisancs J button, the correct z-interval is
calculated automatically in accordance with the Nyquist theory (2x
oversampling in axial direction). This is a prerequisite for successful use of
the Deconvolution module.

Under Mode you can select whether you want to specify a z-stack from a
central z-position (Center) or interactively specify an upper/lower z-
position limit (Start/Stop). The input field for Center and the
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O+
corresponding button ﬂj or the input fields for Start and

Stop and the corresponding buttons I ] J and l'J’ Sies
will become active in accordance with your selection. If you click on the
buttons, the current z-position is adopted into the value field.

» The total thickness of the stack is indicated in the Z-Stack height value
field. If a z-stack height is achieved that exceeds the maximum travel
range of the fast piezo focusing unit, a warning message is displayed

@

Piezo out of range).

Within the context of Fast Acquisition, the All channels per slice mode is
used automatically, as channel switching can generally be performed faster
than focusing. In contrast to Multidimensional Acquisition, it is not
therefore possible to deactivate this mode here.

Z-Stack navigation

This field allows you to use the focus drive with the z-stack acquisition

parameters. Using the u and u buttons, you can move the focus drive in
defined increments. If you click on EJ the z-drive moves to the center of the

stack. LJ and LJ move it to the lower/upper limit.

The slider " allows you to move directly to a certain position. The height
of the z-stack is represented by a blue bar. If you go beyond the lower/upper

Frs w
limit using the u or LI button, this bar gets smaller and smaller.
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T (Time) property page

The time lapse dimension function allows you to acquire time lapse images
and create films of moving processes in living cells or tissue and even of
certain material applications. A time lapse image can be defined by entering
the maximum speed, interval, maximum duration, number of images required
or total duration of the experiment. The entries in the fields influence each
other. AxioVision can calculate an approximate duration as a function of the
time and the number of cycles, or the number of cycles as a function of the
total duration and intervals.

Interval Settings

You can choose between Maximal Speed and a defined Interval. The
desired time interval can either be specified directly in the Interval input field

or via the arrow buttons " * . The unit can be selected from a drop-down list
box (hours, minutes, seconds, milliseconds).

Duration Settings

You can choose between Maximal Duration, a defined number of cycles or
a defined duration. The desired number of cycles can either be entered

directly in the # Cycles input field or via the arrow buttons '+ .
The total duration can either be entered directly in the Duration input field or

via the arrow buttons "= . The desired unit can be selected from a drop-down
list box (hours, minutes, seconds, milliseconds).
If you have changed either of the input values by entering a value directly into

the field, click on the l%] button to automatically calculate the other
value, i.e. the possible number of cycles (if you have defined the duration) or
the time required (if you have defined the number of cycles). The input field

for which the value is to be calculated is inactive. Please note that the values
calculated in this way are only approximations. If you want the possible

- . . . Test
minimum interval times to be calculated precisely, please use the &J
button.
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Current Size

Once the time settings have been made for your experiment, the memory
required for the raw data and the resulting image series appears in this field.
Please note that streaming data files should not be stored on the same
physical hard disk as the ZVI image data generated from them during
conversion. Only in this way can maximum speed be achieved during
acquisition and conversion.

Limits

If you have selected Maximal Speed or Maximal Duration, you can click on

the button to have the absolute time limit that is possible with

the current microscope setting calculated for your experiment. A limited
number of images are acquired for this purpose. The limits resulting from this
are displayed as the minimum possible interval.

If any of the dimensions you have selected are not possible with the current

settings due to insufficient hard-disk capacity, a warning message appears. In
addition, details on the storage medium currently being used are displayed.

Starting an experiment

To acquire an experiment, open the Fast Acquisition dialog window by

clicking on @J.
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Fast Acquisition dialog

> Start (F5): Click on this button to start acquisition of the image
sequence. This procedure can be repeated several times without the need
to exit the Fast Acquisition dialog. The acquired image sequences are
stored as raw data on the defined streaming partition.

> Stop (F8): Click on this button to stop acquisition before the end point
defined in the parameters has been reached. Once you have stopped the
process, a new image sequence can be initiated using the Start (F5)
button, although this will then be saved in a separate file.

> Pause (F6): Click on this button to pause the acquisition procedure.

> Continue (F7): Click on this button to continue acquisition in the same
image file.

| e A progress indicator shows
the elapsed time for the

selected experiment.
Timelapse Cydes 491 of 96374

Size streaming file  570.3 MB e Indicators for the available
Femaining time 03:20 Hours main memory and disk
b e space for the raw data
Memory Usage Disk Usage prowde |mportant

o information on the status
el e &3 of the overall system. It is

also possible to see for
how long it will be
possible to acquire image
data.

e In case the harddisk performance for the Streaming partition being too
low some images may not be saved during acquisition. These images are
instead stored temporarily in RAM. The number of affected images is
shown here.
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> To give you an impression of the current acquisition process, the acquired
images are shown in a Preview. Here you can select a channel

( 4 ) and influence its display settings
o By O | - kox .
( 1 R )"' RLdAK ), e.g. to improve the display of

dark images with a low dynamic range. Due to the special acquisition
technigue, here you do not have access to all the intervention options
that would be available to you when using the multidimensional image
acquisition, where a ZVI image is generated immediately.

Further processing of the image

» The Start Cutter button closes the acquisition dialog and opens the Fast
Acquisition Document Cutter dialog.

Fast Acquisition Document Cutter

Last ActiveFast Acguisition Document

> B Describes the name of the input

document.

> The E] button opens a gallery from which you can also load a document
other than the one that was last active. To do this, click on the thumbnail
of the desired streaming document.

> 1 : With these buttons you can select a channel to
affect its display settings.

toolbar can be used to adjust the display (brightness, contrast, zoom etc.)
of the images.
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» Using the button on the toolbar, it is possible to define a region of
interest in the image that you want to be taken into account during the
conversion to ZVI. This also allows you to reduce the data volume to the
relevant parts of the image.

> Experiment Overview: In the bottom area you will see an overview of
the entire experiment along a timeline:

BEER

» Each acquisition event is signified by a yellow line allowing easier frame
selection

> Itis possible to define the areas of the streaming document that you want
to be converted to ZVI. When this dialog is called up for the first time, no
time points are selected by default. Selection can be done by clicking with
the left mouse button and dragging whilst keeping the mouse key
depressed. Selection is symbolized by a magenta selection bar. The
selection that is currently active is marked in magenta, whilst inactive
selections are shown in gray

> Segments within the experiment where the acquisition had been paused
are signified through a lighter color. Such paused areas are automatically
excluded from conversion.:
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> The time point currently displayed is indicated using the following
marking line:

— Selects a timepoint;
shows frame number

— Define area

If you grab the upside-down triangle with your mouse, you can select the
time point of your choice. In the area at the lower half you can use the
left-hand mouse button to define an area to be converted: hold down
mouse button, drag, release = defined area is marked in violet. You can
mark as many areas as you wish.

> It is possible for selected areas to be moved (left-hand mouse button).

> @ Adjusts the zoom factor of the histogram in such a way that the
entire experiment is displayed.

0
> w Allows you to display a part of the experiment in the histogram with
a higher zoom factor (Zoom in).

2] | |
> Reduces the zoom factor for the displayed histogram area (Zoom
out).

> uﬁ] Moves the displayed histogram area (only active with Zoom in).

> In the bottom area of the dialog you will find a table containing the
selected areas with an indication of the exact start and end time points,
the resulting duration and the start-image position and end-image
position for the marked segments.
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>

It may be beneficial, especially if you need to select a time point precisely,,

to position the time point marking line E2 and set it as the start point

for a new area selection. This is done using the T button.

As soon as a start point has been defined, the Mark End button for

defining an end point becomes active.

You can use the two arrow buttons to browse through

the streaming file frame by frame. This allows a more precise frame
selection.

To select the entire time series for conversion, click on the CELEA]
button.

To delete selected area markings, you can use the button

(or alternatively the Delete key).

Conversion Information

» Here you will find a display of the file size of the newly generated ZVI

image, the number of individual images it contains and the available
memory on the target drive.

Executing editing

Cornvert Single . )
converts the currently shown frame into a ZVI image and
leaves the dialog open
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Correert All

selects the complete streaming file, starts conversion
immediately and closes the dialog. This button is selected as default which
means that you can confirm this action immediately by hitting Enter on your

~
D
<
o
o
Q
=
o

1] 4 . . . .
Carries out the conversion to a ZVI image according to the

individual selections, after which the dialog is closed automatically.

Appl . . . .
B Carries out the conversion to a ZVI image, but the dialog

remains open. This allows you to generate several ZVIs of different areas and
regions conveniently one after another, without having to call up the dialog
again each time.

Cancel

d

Closes the dialog. No ZVI image is generated.

The result of the conversion is a new, unsaved ZVI image. The ZVI images
generated in this way can now be subjected to further, more precise analysis
in a second step.

Information for Fast Acquisition
This function opens a dialog window, where you can find in tabular form
important information in connection with the experiment. The information it

contains refer always on the current experiment and will be updated
automatically upon changing the experiment.

Show

In the drop-down list you can select, whether only an overview or all available
information are shown.

To get more explanations to the existing information, you can select an item.
In the bottom area of the dialog you will find more explanation.
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9.10 Physiology
Introduction

Many intra- and intercellular processes are accompanied by rapid changes in
the local concentration of various ions, such as calcium (Ca™) or magnesium
(Mg™). For example, the penetration of an egg cell by a sperm cells sets in
motion an intracellular signal cascade that results, within a few seconds, in
the egg-cell membrane becoming impermeable for other sperm. The signal
transmission between cells, such as neurons, is another example. In these
cases the transmission of the signal is also accompanied by the release of
calcium ions. It is therefore possible to visualize these processes by measuring
the Ca++ concentration via imaging.

The AxioVision Physiology module supports all the common methods of
calcium measurements as well as many other ion measurements such as pH.

Method 1: excitation at one wavelength, detection at another
wavelength.

What is measured here is the increase in the intensity of a calcium-sensitive
dye as a function of the Ca++ concentration. Examples of such dyes are
Calcium-Green-1, Fluo-3, Fluo-4 or the BAPTA-based Oregon-Green dyes. The
fact that only rapid sequential acquisition in one channel is necessary for this
method means that it is ideal for measuring relative calcium changes, even
with extremely rapid processes. However, it is difficult to perform quantitative
measurements using this method. One method by which this can be
attempted is to calculate the ratio of F/FO by which a baseline time point is
selected as FO.

Method 2: excitation in two wavelengths, detection of the changes in
fluorescence intensity in one wavelength, generation of a ratiometric
output image. (“Excitation ratioing”)

This method is based on the fact that certain calcium-sensitive dyes change
their excitation spectrum as soon as calcium is bound. The most popular dye
from this class is Fura-2. This is particularly well suited to imaging techniques,
as it is easy to change the excitation wavelength with the help of fast
wavelength changers (e.g. Sutter Lambda DG4). In addition, the ratiometric
measurement principle means that the quantification is concentration-
independent. One disadvantage of Fura-2 is the need to perform excitation in
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the UV range. Measurement of pH values can be performed using the dye
BCECF, which changes its excitation maximum upon binding to protons (H+
ions).

This method can also be used to perform calibrated calcium or pH
measurements to determine absolute calcium concentrations or pH values.
There are two methods for calibration: One involves creating one calibration
valid for the whole image, the other method involves measuring minimum
and maximum responses on a cell per cell base and using these values to
deduce calcium values for each measured ROI. Physiology supports the second
calibration method, also known as “in situ” calibration...

Method 3: Excitation in one wavelength, detection of the changes in
fluorescence intensity in two wavelengths (“Emission ratioing”)

This third method uses dyes with which the calcium binding produces a
change in the emission spectrum. This is also a ratiometric method. This
requires the simultaneous detection of the signal in two wavelengths, which
requires the use of the two camera module Dual Camera. With this module
two cameras, which have been appropriately configured using a dual camera
adapter to each see a different wavelength, can be operated simultaneously
producing a two channel image in the same instant. A popular dye used for
emission ratioing is Indo-1. Also Calcium sensitive FRET sensors such as the
yellow cameleon fluorescent proteins follow a similar acquisition principle.

For an overview of this issue, we recommend that you refer to Takahashi, A.,
et al., Measurement of Intracellular Calcium. Physiological Reviews 70, No. 4,
pp1089 ff, 1999. Another good review appeared in Methods in Cell Biology,
Vol. 72, pp 369-387 (“Ratio Imaging: Measuring Intracellular Ca++ and pH in
Living Cells” by Randi B. Silver, 1998). For further information on the reagents
and techniques used, see also http://www.invitrogen.com/probes.

Acquisition principles

The Physiology module enables you to acquire time lapse images at a speed
that is only limited by the technical limitations of the devices you are using
(camera, light source) and the selected camera settings. To achieve such
speeds, the Physiology module automatically uses a "streaming" technique,
which involves the raw camera data being written directly to their own fast
streaming hard disk (or a suitable empty partition).
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The results of the acquisition process are therefore a streaming document
(*.ZIAR).

At the same time, enough memory is reserved so that the measurement data
can also be managed, which are necessary for online display of the charts.
Physiology calculates the maximum possible number of individual images
that can be acquired from the number of measurement regions drawn in and
the memory available on the streaming hard disk. As this value is dependent
on numerous factors (binning, ROI, number of measurement regions drawn
in, demands made on available free memory by other applications etc.), the
entire hard-disk space that is theoretically available cannot always be used.

In a second step, which is separate from the acquisition process, the
streaming document is converted into a regular ZVI image document. This is
required for all further processing steps in AxioVision.

The principle is illustrated in the following schematic (the actual hard disk
configuration in your computer may be different):

1x 160 GB

@ — C:\ =2 Windows, programs

2x 250 GB: 500 GB RAID 0 array

——— D\ = 400 GB User profiles
(,My Documents®, all
images, pagefile, SWAP

) variable)
E\A = 100 GB reserved for

streaming data
(Tools/Options/Storage/
Folder for Camera
Streaming File)

This acquisition technique depends to a great extent on ensuring that you
have the correct PC equipment and the correct configuration. Please observe
the minimum technical requirements, which can be found in the " AxioVision
Product Suite" installation manual.
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The procedure for calcium measurements with the Physiology module can be
divided into four steps:

Preparation of the experiment, setting of the camera and drawing in of
measurement regions > Setup.

Acquisition of the time lapse image, including measurement of the
changes in concentration during the acquisition process itself, with
options for interaction to control the experiment = Image Acquisition.

Conversion of the acquired raw data into ZVI and downstream analysis =
Cutter

Measurement of the acquired data with options to select measurement
methods, specify the type of background correction or even select custom
calculation formulas = Physiology Measurements.

These steps are explained below following the individual control elements as
they appear in the software.

Acquisition

If you select this function on the Acquisition menu = Physiology
Acquisition = Acquisition, the Physiology Acquisition dialog opens. This
dialog can be resized to accommodate the text presented in the Parameters
field.

>

>

Parameters: An overview of the most important acquisition parameters
of the experiment currently active is displayed in list form: acquisition
mode, number of ROIs (measurement regions), number of possible
acquisition cycles, time interval currently set and maximum possible
streaming file size. Please note that these values depend on the settings
you entered in the Setup dialog.

&]: Opens the Physiology Setup dialog.
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Template

All settings relating to an image acquisition procedure with the Physiology
module are managed as an Experiment.

>

Name: Name of the experiment. If the default experiment is loaded, the
name field remains empty ( *).

A newly created or modified Physiology experiment can be saved by

clicking on Mﬂ. Experiments are always saved with the

extension "ziAR" in your personal document folder (e.g. for the user
"Administrator": C:\Documents and Settings\Administrator\My
Documents\Carl Zeiss\Data\AcquisitionRecording\PhysiologyAcquisition).

You can also save an experiment under a new name using Save As (click

on ¥ at the side of the ‘&J:} button).

It is also possible to define a Physiology experiment as a default
experiment, instead of constantly reloading experiments.

To do this, the Physiology experiment must first be configured in the
desired way. To make this experiment a default experiment, you then

need to select the Save As Default option (click on ¥ at the side of the

ﬂ]:} button). This Physiology experiment will now be loaded

as a default experiment every time you start AxioVision. Any changes that
are made to this experiment while AxioVision is running will be rejected
automatically when the program is closed. This ensures that the next user
will always find the familiar default experiment.

If, after making changes, you want to restore the default experiment
while AxioVision is running, you can do this using the Load Default

option (click on * at the side of the w:} button).
To load a saved experiment, click on \i]:].
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> To reset the Physiology Experiment to the factory default state, the
Load Factory Default option is available (click on ™ at the side of the

lij:] button).

> Prefix: Here you can enter the basic name for all images acquired using
the Physiology module.

Camera

From the drop-down list field you can select, which camera should be used for
fast acquisition. This is important for systems which are set up with two
identical cameras in a Dual Camera configuration. You can choose either the
ActiveAcquisition camera, which is the camera currently active in the system
or you can specifically select one camera of your choice (e.g. AxioCamHS_2)
which will then be automatically selected for acquisition irrespective of which
camera is the currently active camera. Finally, you can choose DualCamera. In
this case, two identical cameras can be used simultaneously. Please see the
help for Dual Camera elsewhere for further details.

Hardware-Settings for Experiment

In this field you can enter hardware settings that prepare the hardware for
fast Physiology Acquisition, e.g. switching the light path to the camera or
preparing the light sources for fast acquisition.

= Before experiment ...: Here you can select a suitable hardware setting
from the drop-down list box. If you click on the button, you can
apply the selected hardware setting to the microscope to test the settings.

= After experiment ...: You can use an additional hardware setting for

the end of the experiment. If you click on the button, you can apply
the selected hardware setting to the microscope to test the settings.
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Physiology Setup

Here you can enter settings for the experiment on the Regions, C (Channel)
and Markers property pages.

As soon as more than one channel has been configured, channel 1 is
ratiometrically processed with channel 2 (method 2 or 3). If only one channel
has been configured, the method Ratio Single Channel should be used and
the analysis performed with the help of an FO image. It is also possible to
configure more than 2 channels (e.g. for a brightfield image). However, it is
always only channels 1 and 2 that are analyzed. For method 3 (emission
ratioing) Dual Camera has to be selected. Here camera #1 is always assigned
to channel #1, camera #2 to channel #2.

The Physiology Setup dialog is opened by clicking on m_
Regions property page

On this property page you can prepare the Physiology Experiment by
defining the method for calculation, acquiring test images, drawing in
regions, setting the camera exposure time and specifying how the ratio image
should be calculated.

Setup Measurement Regions of Interest (ROI)

This page is divided into 6 areas, containing an image display and the
corresponding chart display. First of all, you should acquire a test image. In
order to do this, the channels must have been correctly set (on the

C (Channel) property page of the Physiology Setup dialog). The
explanations given here relate to method 2 with the acquisition of 2 channels.
For other type of experiments (e.g. for the FRET calculations) additional
control elements will appear.
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» To perform acquisition, click on the ﬂ] button. Three images
are acquired for each channel using the currently active camera settings
and a mean-gray-value image is calculated to suppress background noise.
You will now see channel 1, channel 2 and the calculated ratio image,
including a rainbow color table ("Rainbow LUT").

> At the lower edge of the dialog you will find a toolbar. A description of
the first 11 tools can be found under Display Panel.

> Using the other tools it is possible to draw in up to 100 regions, which
will be used during the acquisition procedure itself for the online analysis.
When you draw in several regions, the next color from the color list is
automatically assigned to each new region.

: Allows you to click on and select measurement regions that have already
been drawn in to move them, enlarge them, delete them or change their
color.

: Used to draw in a rectangular measurement region. If the button is
not selected, the tool remains active and it is possible to draw in several
measurement regions one after the other.

@: Used to draw in a measurement region with a free form of your choice

(spline). If the button is not selected, the tool remains active and it is
possible to draw in several measurement regions one after the other.

: Used to draw in an ellipse as a measurement region. If the button
is not selected, the tool remains active and it is possible to draw in several
measurement regions one after the other. If the Shift key is depressed while
drawing in the ellipse, a circular form is enforced.
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Draws a circle. Starting point and end point of the drawing defines the
diameter making it easy to e.g. define a circle encompassing a complete cell.

If the button is not selected, the tool remains active and it is possible to
draw in several measurement regions one after the other.

& \When clicked, the last shape used for drawing a ROl is “remembered”
and drawn into the overlay by simple clicking. This allows the cloning of a
shape with ease. It works with all ROI tools except the free form spline tool.

This function can be disabled by selecting .

by : Deletes all selected measurement regions.

Selact All . .
: Selects all available measurement regions.

& - .
mm Allows you to change the color for a measurement region.
L-®
I
I
I
I
Custom - - Via Custom... it is possible to add further colors to the list

from a color selection dialog.

: Defines a selected measurement region as a background region. The
mean gray value from this region can, if desired, be automatically subtracted
from the measurement values from other regions. Selecting this option will
also include subtraction of the background for the calculation of the ratio
image.
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Settings Channel 1
Here it is possible to enter the desired exposure time for channel 1.

» Time: enter the exposure time to be used for the channel into the value

field, either directly or using the arrow buttons "=,

» Measure: To determine the exposure time interactively, click on the

button. The dialog that opens contains a live image,

generated using the channel-specific hardware settings. The exposure
time is automatically measured when the dialog is opened. After you click

I
ey

on , the dialog is closed and the new exposure time is
adopted automatically.

Note:

e Please note that, in order to achieve high acquisition speeds, the exposure
time should not be set too high. Maximum exposure time allowed in
Physiology experiments is 800 msec. If resulting images are displayed too
dark, adjust the display settings accordingly. Also, consider using camera
binning and define a region of interest for the camera to further increase
the acquisition speed.

Settings Channel 2
Here it is possible to enter the desired exposure time for channel 2.

> Time: Here enter the exposure time being used for the channel into the

value field, either directly or using the "> buttons.

AxioVision User's Guide, Release 4.8.2 9-171



Modules - Physiology

Measure: To determine the exposure time interactively, click on the

button. The dialog that opens contains a live image,

generated using the channel-specific hardware settings. The exposure
time is automatically measured when the dialog is opened. After you click

I
-

on , the dialog is closed and the new exposure time is
adopted automatically.

Sync

In order to ensure identical exposure times for all channels click on the Sync
button. Running experiments with the same exposure times is highly
recommended for most FRET measurements.

Note:

Settings for channel 2 are only available if more than one channel is set
up. Also, for single channel ratioing (method 1), the image area for
channel 2 is used to display the so-called FO reference image instead. An
exposure time for channel 2 can be defined nevertheless.

Ratio Image Definition

> Method: From the drop down list box you can select which calculation

method you want to use for your experiment. 7 Methods are available for
analysis during acquisition (“online”):

e Ratio Dual Channel: Classical dual channel ratio imaging using either

method 2 (excitation ratioing, e.g. Fura-2) or 3 (emission ratio
imaging, e.g. Indo-1). Ratio is always calculated dividing channel #1 by
channel #2. Only available with setups containing two or more
channels.

e Ratio Single Channel: Single Channel ratio imaging such as Fluo-4;

can be done with single or multiple channel setups, online processing
always done with channel #1.

e Fret Youvan: Sensitized emission FRET measurements using three

images. Channel #1 = Donor, Channel #2 = Acceptor, channel #3 =
FRET. Only available with setups containing three or more channels.
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e Fret Gordon: Derivative of FRET Youvan. Only available with setups
containing three or more channels.

e Fret Xia: Derivative of FRET Youvan. Only available with setups
containing three or more channels.

e Fret Siegel BL: Acceptor bleaching method, requires two channel
setup (channel #1 = donor, channel #2 = bleached acceptor).
Measurement done on channel #1 only.

e Fret Dual Channel: Ratiometric FRET method with 2 channels only
disregarding the acceptor channel from the FRET calculation. This
method can be used for fast FRET measurements using two cameras
simultaneously in a Dual Camera configuration

Note:

e All the following explanations are based upon the Ratio Dual Channel
method. A detailed explanation of the available FRET methods please see
Physiology Measurements.

To calculate the ratio image, the gray values from channel 1 are divided by the
gray values from channel 2 pixel by pixel. As the resulting ratio values are
usually very small, the results are multiplied by an arbitrary factor. This makes
it possible to display the ratio values as an image. To enable you to distinguish
ratio differences more easily, these values are displayed in color using a
rainbow colored look up table.

» The ratio image is calculated as outlined in the formula shown here:

r(x,y)=Multiplier * M + Offset
ch2(x,y)

’

- 1 (x,y) = ratio image

- Multiplier = factor by which the result of the division is multiplied

- channel 1 (x,y): image from channel 1

- channel 2 (x,y): image from channel 2

- Offset = factor that influences the general brightness of the ratio image.
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>

In order to make it easier to match ratio image display and ratio charts the
display can be influenced directly by changing lower (Minimum) and
upper (Maximum) boundaries of the actual Ratio values. Use the sliders
for Minimum or Maximum or by enter the values directly in the edit
fields:

4

Minimum J 00

Maximum J 32

i

The corresponding multiplier and offset factors are updated in the
displayed formula.

By increasing the lower limit one can reduce the background of small
ratios, by raising the upper limit, also larger ratios can be displayed
properly. A minimum of 0 and a maximum of 3 cover the range of ratios
commonly occurring in biology.

In the case of a single channel (method 1), a reference image is used as a
denominator for the calculation. This so-called FO image can be acquired

using the ﬂj button. Please note, that once an acquired FO
image is available it will remain active as long AxioVision is running. As
soon as the conditions of the experiment change, a new FO image has to
be acquired.

If a ROI has been selected for background correction the ratio image is
calculated after background subtraction. This can lead to very small gray
values producing very large ratios which are then visible as white noise in
the ratio image. This happens e.g. around the edges of cells. This negative
effect can later be dealt with during offline measurement by including the
Confidence Mapping function.
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C (Channel) property page

The basic functions available on this property page are identical to those on
the C (Channels) property page for Fast Acquisition.

In Physiology, up to 5 channels can be configured for acquisition. However,
only the first (for single channel experiments, method 1) or the first and
second channel (methods 2&3) will be taken into account for the online
analysis. The other channels will nevertheless be acquired and used during the
conversion into a ZVI document and will therefore be available for further
processing.

Markers property page

Marker

One of the most important functions for ion measurements is the ability to
change the conditions of the experiment during acquisition and to log
changes in the experiment. Physiology makes two types of markers available
for this purpose.

= Speed Marker: These markers can be used to change the interval
between the individual time points for image acquisition at the touch of a
button.

= Event Marker: These markers enable you to enter previously defined
events, such as a change of media, into the current experiment at the
touch of a button. It is also possible to apply hardware settings using
Event Markers.

Both types of marker are incorporated into the log when they are used. They
subsequently enable you to navigate more easily within the acquired data and
can also be inserted into the image as annotations.
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Speed Marker

> You can define as many markers as you wish. To create a new marker,

click on the

Add New button and enter the desired

settings.

> Marker Settings control area: Here you can give the Speed Marker a
Name, enter a Tool tip text that will appear as a yellow text box if the
mouse is moved over the button, allocate a Color to the marker from the

¥
mm  drop-down list box and define a Shortcut that enables you to
operate the marker rapidly without having to click with the mouse.

> Interval settings control area: Here you can define the acquisition
frequency of a Speed marker. You can choose between 6 options:

As fast as possible: Acquisition will happen as fast as the camera
allows

Interval: The desired time interval can either be specified directly in

the Interval input field or via the arrow buttons "= . The unit can be
selected from a drop-down list box (hours, minutes, seconds,
milliseconds).

Start for: Instead of starting the experiment for an undefined period
of time this marker setting allows you to specify a time duration for
the whole experiment. You have to start the experiment with this
marker for the timing constraint to take effect and not the regular
Start (F5) button.

Note:

The remaining time of the experiment when using the Start for
function is determined by calculating the number of remaining
frames given the currently active interval setting when clicking the
Start for Speed marker. This means, that when changing the interval
during acquisition after having clicked on a Start for speed marker
the timing of the experiment will not be as anticipated as the nr. of
remaining frames will not be modified.
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e Pause: Pauses the experiment
e Continue: Continues a paused experiment

e Stop: Stops the experiment

» Trigger Mode control area: Here you can set up a marker to activate
itself automatically upon an incoming trigger. Triggers can be either a
predefined timer starting with the experiment or an electrical TTL signal
coming in through the Digital I/O Device/SVB-1.

» Off: Turns off automatic triggering

e After: The desired timing for a software trigger event can either be

specified directly in the After input field or via the arrow buttons *
The unit can be selected from a drop-down list box (hours, minutes,
seconds, milliseconds). The marker will be set once after starting the
experiment when the specified time has elapsed. This feature allows
setting up heterogeneous physiology experiments for unattended
operation. This is done simply by defining several speed markers with
different time intervals and trigger timings according to the following
example:

[ ifps
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The experiment gets started with an interval setting of 1 frame/s by
clicking on the Start (F5) button. At the same time the counter for
the software trigger events is started. After 2 min. the frequency is
increased to 2 frames/s, after 4 minutes to as fast as possible, after 5
minutes the original acquisition frequency of 1 fps is restored and the
experiment stopped after 10 minutes.

e TTL Input: Alternatively one can also use hardware trigger signals to
activate a speed marker. Two TTL input lines are available through the
Digital 1/0 Device together with the SVB-1 (TTLIn 7 or TTL In 8).
Both can be configured to react upon a change from low to high
voltage (“High") or from high to low (“Low") depending on the type
of external TTL source.

» To delete a marker, click on the drop-down list box next to each button
[1 fps j
and select the Delete option Delete

Event Marker

> Here you can define as many event markers as you wish. To create a new
Add New

marker, click on the button and enter the

desired settings.

> Marker Settings control area: Here you can give the Event Marker a
Name, enter a Tool tip text that will appear as a yellow text box if the
mouse is moved over the button, allocate a Color to the marker from the

7 -
mm  drop-down list box and define a Shortcut that enables you to
operate the marker rapidly without having to click with the mouse.

> Hardware Settings control area: Here it is possible to select an existing
hardware setting that you want to be executed if the marker is selected
during acquisition. Please note that you should only make changes to
devices which make sense to change during fast image acquisition. You
should not make any adjustments to, in particular, the camera resolution
or the light source, to prevent the sequence of the experiment being
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disrupted. Please check the Enabled check box in order to activate the
execution of the hardware setting.

» Trigger Mode c