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1 Introduction ZEISS

1 Introduction

Fig. 1: Axio Scan.Z1 system

ZEN slidescan is a software package that offers all tools and functions you need to operate the
Axio Scan.Z1. E.g. it includes the possibility of creating z-stack and extended depth of focus im-
ages. With the software you can automatically generate high-resolution images (virtual slides)
from your specimens. The system is able to perform these scans in brightfield, polarization and
also multi-channel fluorescence mode
The Axio Scan.Z1 is mainly driven by software means. For details regarding the operation of the
hardware and other hardware related procedures (like exchange of filter sets, etc.) refer to the lat-
est hardware manual of the Axio Scan.Z1. As the Axio Scan.Z1 includes a built-in magazine with a
12 or 100 slide capacity, the software deals with scanning the specimens, operating the maga-
zine, and handling the slides (including the status of the slides). This is visualized via an intuitive
graphical user interface. 
This software guide describes the specific operation of the ZEN slidescan software and not the
general ZEN functionality; for this, please consult the general ZEN help. The information included
in this document is also available via the online help (F1). Here you can conveniently access the in-
formation in context within the tabs or the wizards.

For a proper and reliable operation of ZEN slidescan please follow the following standard opera-
tion procedure, see SOP - Restart software [} 53].
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2 Working with ZEN slidescan

2.1 Setting up brightfield, fluorescence or polarization profiles

The following steps will show you how to set up brightfield, fluorescence or polarization profiles.
In our example we choose a brightfield profile in the Smart Profile Selection. For fluorescence or
polarization profiles choose the corresponding profiles from the profile pool (Smart Profile Selec-
tion...).

2.1.1 Step 1: Smart Profile Selection

1. Click on the Smart Profile Selection… button on the Scan tab (the button is located in
the top half of the tab).

à You will now be guided through a decision tree to find the suitable profile for your appli-
cation. The steps are illustrated with pictograms to simplify the visualization process.
Once this is complete, the software will present you with the most appropriate profile for
your application/specimen. You can change the name and description of the profile if
necessary.

2. Click on the Finish button.
à The profile will be copied to the profile folder. You can see the profile as an additional

item in your profile list.

The profile can now be used as it is. It is recommended to execute the Scan Profile Wizard to
adapt this profile to your specific needs. This can be done directly after the Smart Profile Selection
by activating the corresponding checkbox.

Info

The profiles used in the Smart Profile Selection are fixed and part of a profile pool which
cannot be changed by the user.

2.1.2 Step 2: Scan Profile Wizard

Prerequisite ü Open the door of your Axio Scan.Z1 e.g., via the Open/Close button. Put a tray with a typi-
cal glass slide (the specimen should represent a larger group of similar specimens) inside the
magazine and close the door. Wait until the main status indicator on the device is continu-
ously green.
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1. On the Scan tab in the Default Scan Profile section, select the profile you want to mod-
ify. We recommend using a profile from the Smart Profile Selection.

2. Click on the Scan Profile Wizard… button.
à The Scan Profile Wizard opens. You will see the description of the profile (e.g., what kind

of preview detection is used). This is important for preparing the slide correctly (e.g., if
the marker detection is activated, the slide has to have a marker on it).

3. The first step is the Slide Selection. Select the Tray and Slide position and click on the
Load Slide button.

à The system will now move the tray to the operating position. If the tray is not already on
the stage, the software will load the tray from the magazine.

à If you see a view to set up a grid, continue with the step Grid definition.
4. The next step is the Label Recognition. Here you can select if the system uses Barcode

recognition. If barcode recognition is selected, the system will check for all possible bar-
code types by default. For detailed settings (e.g., if only a specific barcode should be read)
use the Advanced Scan Profile Wizard.

5. In the next step, you have to select the Scanning Objective.
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6. The next step is to adapt the image brightness in the Exposure Settings. This can be influ-
enced by setting the Flash intensity and/or the Flash duration.
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à To adapt these settings (this is particularly necessary if the scanning objective has been
changed) you should move the stage containing the specimen into the light path (e.g., by
clicking inside the preview image in the Navigation tab or using the virtual joystick in
the Stage tab).

7. You now need to focus within the specimen, e.g., by clicking on the Smart Focus button.
You can also use the manual focus adjustment options.
à In most cases, the Smart Focus (which is the combination of the Coarse Focus and the

Fine Focus) should work. If the Smart Focus does not work change the sub experiment
via the dropdown menu (Select sub experiment). Here you can adapt the Coarse and
fine focus regarding the image brightness. Select "Coarse focus" first and click on "Mea-
sure" afterwards select "Fine Focus" and click on "Measure", finally switch to "Scan" and
execute "Smart Focus" again. If the focus still fails check the detailed focus settings in the
"Advanced Profile Wizard".

8. Once the specimen is focused, you should visit a region that does not include part of the
specimen inside the field of view. You can now adapt the settings until you achieve a suit-
able appearance, meaning you have no overexposure and no significant underexposure.
Please refer to the Display curve to check the intensity distribution. 

à Please keep in mind that adjustments to the flash intensity are fine, while those to the
flash duration are coarse. The flash duration should not exceed 10 µs.

9. The next step is to select the Sample Thickness and Z-Stack. To use a z-stack, activate
the Z-Stack checkbox. The thickness is used to calculate not only the z-stack parameter,
but also the fine focus range. This means that even if no z-stack is activated, this value has
to be double-checked and adjusted.
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10. If the user was already working on a profile from this pool in the smart profile selector, the
z-stack can be activated if this is necessary based on the application. Nevertheless, the pa-
rameters also have to be double-checked. In this case, the parameter is the thickness of the
specimen. 

Based on this thickness, the software will calculate the number of focus levels and the dis-
tance of these levels based on the objective used. 
Finally, you can decide if the z-stack should be conserved or if an EDF (Extended Depth of
Focus) should be applied. If so, the EDF checkbox must be checked.
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11. The final step is Profile Name and Description. Here you can save the scan profile under
a new name if the Save as New Profile function is activated. You can also change the de-
scription or provide a new one. It is recommended to change at least the description of the
profile so that it is possible to track the basic setup of the profile with ease.

12. Click on the Finish button to save the changes and close the wizard.

You have successfully set up a brightfield scan profile.

2.2 Importing names, profiles and scenes

Info

Before you start the import you have to insert the trays with the slides first in the magazine as
only with this information the system can make logical double-checks.

The import is done via a comma-separated values file (csv). For each slide one row has to be used.
Each line for each defined slide should have following format:

§ Tray number (absolute),

§ slide number (absolute),

§ image name,

§ profile name,

§ name for scene1, scene2, scene3, etc.

Tray and slide number must be inserted the other parameters are optional. It is possible to skip
certain entries and these entries will not be changed by the import. The naming of the scenes
starts at the upper left object and continues to the right side. After all objects are assigned with a
specified scene name the software will start at left at the second line of objects and continues to
the right side, etc.

Example for the scene name order assignment:
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1 2 3 4

5 6 7 8

9 10 11 12

Example A

1,1,Mouse1,Profile001,brain1,brain2,brain3

For the first slide of the first tray the system will define Mouse1 as image name and will apply the
Profile001. If the preview detects several scenes the system will name the first scene as brain1,
the second scene as brain2, etc.

Example B

1,1,Mouse1

1,2,Mouse2

1,3,Mouse3

Here the system will only apply the image names to the specified tray and slide position.

Example C

1,1,,Profile001

1,2,,Profile002

1,3,,Profile003

Here the system will only apply the profile names to the specified tray and slide position.

Notes

§ If in the import file a profile is specified which is not in the list of the available profiles, the
software will generate a warning and the profile will not be applied.

§ If in the import file a position is defined which is not occupied by a slide the software will
generate a warning and will skip the import for this slide position.

§ If you defined more scenes than the system detects during the preview the system will not
generate a warning, the system will stop the naming assignment after the last detected scene.

§ If you defined less scenes than the system detects during the preview the system will not gen-
erate a warning, the system will name all the scene where names are available and will stop
the naming but all scenes will be scanned.

§ By default the comma (,) is used as separator. It is possible to select another separator (tabula-
tor, semicolon, space) via Tools -> Options -> Acquisition -> Scan

2.3 Using the Label Scan Settings with 4"x3" slides

If you inserted 4”x3” slides the Label Scan Settings section will have some additional functions.
This is based on the fact that the preview image for the label will be created by two images from
the preview camera.

Info

In this mode for the 4”x3” slides the Recognition and Label Orientation expander is only
available in the Snap mode, thus the two stitched images are seen.
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If you open the step the system will activate automatically the Live mode for the upper image.

With buttons Upper Side and Lower Side you can toggle between a live view from the two
views.

Here you can judge the exposure time, white balance, light intensity and adapt these settings
which are listed in the expanders below the graphical user elements. This handling is the same as
for the other type of slides (1”x3” and 2”x3”).

Once the settings are done (normally the standard settings should work and an adjustment is not
necessary) you can switch now to the Snap mode by clicking on the Snap button.

Now the system will create two images and stitch these two images together. This image will be
presented and the user can adapt the captured area via the red frame. The content of the red
frame will be captured during the preview / scan of the slide and will be stored together with the
image.
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Info

The other settings like Recognition are the same as for the other slide types.

2.4 Using the Preview Scan Settings with 4"x3" slides

If you insert 4”x3” slides the section will have some additional functions, this is based on the fact
that the preview image for the specimen area will be created by two images from the preview
camera.

If you open the step the system will activate automatically the LIVE mode for the upper image
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With buttons Upper Side and Lower Side you can toggle between a live view from the two
views.

Here you can judge the exposure time, white balance, light intensity and adapt these settings
which are listed in the expanders below the graphical user elements. This handling is the same as
for the other type of slides (1”x3” and 2”x3”).

Once the settings are done (normally the standard settings should work and an adjustment is not
necessary) you can switch no to the Snap mode by clicking on the button Snap.

Now the system will create two images and stitch these two images together. This image will be
presented and the user can adapt the captured area via the red frame. The content of the red
frame will be captured during the scan of the slide and will be stored together with the image.
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Info

The other settings like Recognition are the same as for the other slide types.

2.5 Implementing your own tissue detection algorithm

You have the possibility to integrate your own tissue detection algorithm with in the standard
workflow. This realized via an extension written in C# the extensions has to be provided as a dy-
namic linked library (DLL). The wrapper has to be in C#, the code underneath for the tissue detec-
tion can be of a programming language of your choice.
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The basic workflow will be that the system created a CZI and provide this image to your exten-
sion. Based on this image your algorithm should perform the tissue detection and as a feedback
for the standard workflow you will provide the image with annotations. These annotations will
mark the regions to be scanned.

Fig. 2: Basic workflow

Info

Steps 1 to 3 has to be executed only the first time.

1. Close ZEN, if its still running.
2. If necessary create a directory with the name Extensions under

C:\Program Files\Carl Zeiss\ZEN xx\ZEN xx (blue edition)
3. Copy your DLLs in this directory
4. Open ZEN

5. Now you will see a new entry under Tissue
Detection Processor with in the tissue detec-
tion section of the wizard as pull-down menu
(this pull-down menu is only seen if the soft-
ware finds DLLs in the directory).

6. Standard is the default tissue detection built-in with the ZEN slidescan, thus you will see still
the tools from the specific tissue detection set-up

7. Now you have to select your tissue detection
algorithm via the pull-down menu.

8. If you select your extension all the other possibilities to adjust the tissue detection settings
will disappear.

9. With the button Test you can execute a test with your algorithm to check the performance
of your algorithm and if the implementation works.

Info

For further information regarding our file format please visit www.zeiss.com/czi and register
to receive the necessary information.

Software Manual ZEISS ZEN 3.1 (blue edition) | en-US | Rev.1 17



2 Working with ZEN slidescan | 2.6 Using barcode to define name, profile and subfolder ZEISS

2.6 Using barcode to define name, profile and subfolder

If the you want to use the information from a barcode to define the name of the image, the pro-
file used or the sub-path, you have to activate the function Name and Profile from barcode. It
is located in the Naming Definition tool in the Left Tool Area.

A barcode can be used to define the output subdirectory (the main directory is defined by the
storage location), the name and the profile to be used. To do this, the positions of the characters
in the string (=barcode) are defined in the mask fields. It is possible to define areas using the char-
acter –. Furthermore, characters located at different places of the string may be combined by
means of a comma.

Example A

Character string: AXIO_SCAN_123

Mask: 1-4 AXIO

Mask: 6-9 SCAN

Mask: 1-4,11-13 AXIO123

Example B

Barcode: Path_DoeJohn_003_FAST_HE

Path is the sub-path for saving

DoeJohn is the name of the image

003_FAST_HE is the profile name

The barcode control for the example above would have to look like this:

It is not necessary to utilize all three possibilities, you can also use only one or two of these possi-
bilities. If you do not want to use a certain setting please leave this setting simply empty.

If under Name a range is defined the software will insert under Naming (in the Magazine view)
the text Name from barcode, as the system does not know until now the barcode once the bar-
code of this slide is read the system insert the correct name. The same applies for the profile, in
this case the text is Profile from barcode.

If the profile is derived from the barcode the system will take the label capture information (this
includes the kind of barcode, etc.) from the profile selected under Default Scan Profile on the
Scan tab.
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In administrating and creating profiles, you will prefer descriptive names to recognize them easier
(e.g.: FF04_CF08_HE_23). However, coding of such profiles in the barcode is very memory-inten-
sive and also prone to errors. For this case, the option Match only the beginning of scan pro-
file name may be enabled. Then, the system will use only the first characters to identify a profile.
The name may begin, for example, with an unequivocal number used as identification. The profile
could be named, for example, 005_FF04_CF08_HE_23. You would then enter 1-3 into the profile
mask and enable the option Match only the beginning of the profile name. Now, only the number
005 would be used to identify the profile. Make sure that only one profile name beginning with
the characters 005 exists.

2.7 Setting up the ROI for the preview image

An important adjustment to be made is the definition of the ROI (Region Of Interest) for the pre-
view image of the specimen area. The system will take this region of interest and capture it. The
tissue detection (if selected) will also be applied to this region of interest. This includes the saved
image along with the scanned image and the image of the label area. The region of interest can
be adjusted in the Live image via the red rectangle:

The red rectangle can be moved by dragging it. The size can be changed by moving the cursor to
the edge or the borders, clicking and holding the left mouse button, and moving the edges or
borders of the rectangle until the appropriate size is achieved.
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Info

§ For best results the red frame should cover the complete slide and some air around. Espe-
cially for the detection of an empty area on the slide, for the automated shading correction
on glass, it is important that the red frame is not set too small (e.g. around the tissue only).
Otherwise the sample could be considered as empty region. This would result in a sup-op-
timal shading correction. If you want to limit the range for the tissue detection use the red
frame in the Tissue Detection Settings section in the sub-sequent step. Avoid that the
red frame covers the label area of the slide.

§ You have the possibility to adjust the Display curve (see Display tab on the bottom of the
window). The display settings will stored within in the profile! This has also an impact on
the display of the label in the Magazine view. This has also an impact on how the speci-
men area is displayed in the Magazine view!

2.8 Creating a Shading Reference from Tile Image

The function Shading Reference From Tile Image is used to generate shading reference im-
ages. The function will create for every channel of the processed image a separate shading correc-
tion image. This image can be stored directly to the Calibration manager. Note that this process-
ing function cannot process time lapse-images and images with z-stacks.

Info

As we need around 300+ tiles this function is limited mainly to a calibration with an objective
with a magnification of 20 and higher. Other objectives (especially 2.5x and 5x) need still the
manual calibration via the Locate tab.

Prerequisite ü You have created an image with all the channels for which you want to create a shading ref-
erence image for. For a good reference image it is necessary to have a number of over 300
tiles per image / scene.

ü Avoid any over- or underexposure in the resulting image. If the signal is only very dim it is
possible to use the functions Multiply Factor or Autoadjust Intensity thus the resulting ref-
erence image get brighter. Depending on the camera type you need a certain degree of cov-
erage of the dynamic range.

ü For the Orcaflash camera it should be at least 30% of the total dynamic range. Otherwise
the resulting reference image will not be accepted as a valid reference image. For color cam-
eras used for brightfield the minimum value would be 40%.

ü Be aware that the acquisition must be done without activated Shading correction.

ü The use of fluorescence slides for the creation of reference images for fluorescence has some-
times disadvantages (e.g. sparse distribution of the signal, bleaching). Thus it has to be con-
sidered to use at least for standard fluorescence channels (like DAPI, GFP, Cy3) a standard
H&E sample and utilize the autofluorescence of this sample.

ü As it is advised to scan without overlap, besides the other above mentioned settings, the
Smart Profile Wizard provides a special profile for this purpose. Open the Smart Profile Wizard
- Select Reference Slides and subsequent FL Slide for shading correction. Use this profile as a
start profile for this kind of calibrations.

ü As it is advised to scan without overlap, besides the other above mentioned settings, the
Smart Profile Wizard provides a special profile for this purpose. Open the Smart Scan Profile
Selection Wizard, select Reference Slides and subsequent FL Slide for shading correction.
Use this profile as a start profile for this kind of calibrations.

1. Open the image with ZEN software.
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2. In the Processing tab under Method open the function Shading Reference From Tile
Image.

3. In the Input tool open the created image. 

4. Set the desired parameters. For a detailed description of the parameters , see chapter Shad-
ing Reference From Tile image.

5. Independent from the imaging modalities you can see a slider / spin box if the image con-
tains more than one scene.
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6. In the Output tool define the name of the created files (this has no influence on the nam-
ing if the files are stored directly to the calibration manager). The functionality is the same
as for the other image processing functions offering the naming possibility under Nam-
ing….

7. Click on Apply button to start the processing function.

Info

If you have a multi channel image and you define for at least one channel the attribute Skip
Channel you will still see under Output all channels from the selected image.

2.9 Focus Map Settings (FL)

2.9.1 Adjusting Coarse Focus Map Settings (FL)

This chapter explains how to adjust settings for the Coarse focus map settings in the Advanced
Scan Profile Wizard for fluorescence profiles.
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Prerequisite ü In Step 1 Global Data under AF (Autofocus) Contrast Type Coarse you have selected
Channel.

1. Start Smart Setup and define the channel you want to use for focusing. For more informa-
tion, see Smart Setup. A good channel for coarse focus is defined by a short exposure time
(to minimize bleaching and reduce the focus time) and it is very important that the fluo-
rophore is evenly distributed over the specimen so that the software will always find a sig-
nal to focus on. After the configuration with Smart Setup, the software will automatically
calculate the Channel configuration.

2. By default, the system will insert the objective which is in the first position of the objective
revolver as the coarse focus objective. Under Light Path Settings you can change the ob-
jective, if necessary. Therefore activate Before Experiment: Before Exp. You can now see
the light path configuration. Select another recommended objective (5x or 10x) and click
on Go!. The system will put the selected objective in the light path.
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3. Under Acquisition Mode change the binning from 1x1 to 2x2 or higher as the image
quality is not important for the focus. This will decrease the exposure time and thereby
minimize the bleaching and the time for focus afterwards.

4. Now navigate to the specimen with the Stage tool. You can also click inside the slide
shown in the Navigation tab and the software will move the specimen to the selected po-
sition.

5. Under Channels in the list, you can see all defined channels. If you highlight a certain chan-
nel, the hardware will change the light path.
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6. To select a channel as Focus Reference highlight the channel and click on Focus Ref..
Make sure that this channel is selected via the checkbox and the others are de-selected.
You can still select the light source if you have two (e.g., Colibri.2 and HXP 120 V), as well
as the intensity of the light source. Lower light source intensities normally result in less
bleaching even if the exposure time is longer.

7. The next step is to focus on the specimens and adjust both the exposure time (Time) and
light source intensities. To see a live image from the camera, you have to activate Live,
which will display a live image, or else click on Snap to take a single snapshot of all se-
lected channels. It is important to take extra care in Live mode as this can result in bleach-
ing of the sample. It is therefore recommended to use this feature with caution and, if pos-
sible, to use a representative region outside the scanning region.
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8. You can use the Find Focus (AF) button to perform the autofocus with the selected (high-
lighted) channel. If the focus is off and/or the exposure time is not appropriate, you should
use the manual focus control (under Focus). You may also need to adjust the exposure
time. (under Channels /Time) and/or the intensity of the light source(s).

9. It is not necessary to increase the exposure, thus the complete dynamic range of the cam-
era is covered. You can adjust the Display curve in the histogram to also show the signal on
the screen, even if only 5% of the range is covered, for example.

10. Once the focus has been established, you can then adjust the exposure time (under Chan-
nels / Time) or automatically by clicking on Set Exposure. The exposure time will be de-
termined so that the range of the camera will be covered by the value stated under Shift.

11. The next step is to set up the Software Autofocus. The setting under Quality defines the
type of autofocus algorithm in use. The Range Coverage defines whether the complete z-
stack is performed (Full) or if it is only captured until a local maximum is detected first
(Smart). Full is the more robust principle but the Smart is the faster one. It is also an op-
tion if the system detects two maxima with Full. The Sampling will define the step size of
the z-stack. The currently selected value can be seen under Step size (the available range
and steps depend on the objective and other optical parameters). A step size of approx. 20
µm is recommended for 2.5x and 5x, and approx. 15 µm for 10x. The Sharpness Measure
defines whether the systems are using the average Contrast for determining the autofocus
or Intensity, or if the software decides which of the two are used (Auto).
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12. Look up the current z-position (under Position, in our case 4550 µm). This z-position should
be in the range specified under Set First and Set Last. In our case, it fits very nicely in this
range. If it does not fit within the range, you have to adjust the range. You can increase the
number of slices (under Slices). This will increase the range, thus the focus will take longer.
Otherwise, you can shift the range by changing Set First and Set Last.

13. The next step is to adjust the Focus point distribution strategy set. The default setting
(Number of points = 3) is the best value for a wide variety of specimen (in the table view
you can see only one parameter if you want to see also the other parameters (if available;
e.g. for Onion skin) double-click on the entry). An exemption could be Tissue Micro Arrays,
for which Center of gravity is recommended (you should enable that at least two focus
points are in each scene). A description of all strategies available can be found in the chap-
ter Focus point strategy set [} 74]. The focus schema will be applied for every scene (ob-
ject) separately on the slide.
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14. To change the Focus point distribution strategy set, double-click on the entry. A win-
dow comes up, in this window you can select another strategy via the dropdown menu and
you can adjust the parameters for this setting. If you click on Modify the changes will be
applied. 

You have adjusted the settings for the coarse focus map. You can now continue with adjusting
the settings for the fine focus map in the same wizard step.

2.9.2 Adjusting Fine Focus Map Settings (FL)

This chapter explains how to adjust settings for the Fine focus map settings in the Advanced
Scan Profile Wizard for fluorescence profiles. Note that you should adjust the Coarse Focus Map
Settings first.
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Prerequisite ü In Step 1 Global Data under AF (Autofocus) Contrast Type Fine you have selected Chan-
nel.

1. Start Smart Setup and define the channel you want to use for focusing. For more informa-
tion on Smart Setup, see Smart Setup. For Fine Focus, use the same channel as you used
for the Coarse Focus. After the configuration with Smart Setup, the software will auto-
matically calculate the Channel configuration.

2. By default, the system will insert the 20x as the fine focus objective. Under Light Path
Settings you can change the objective, if necessary. Therefore activate Before Experi-
ment: Before Exp.. You can now see the light path configuration. Select another objective
and click on Go!. The system will put the selected objective in the light path. Note that the
objective for the Fine Focus should be the same as the one you want to use for scanning.

3. Under Acquisition Mode change the binning from 1x1 to 2x2 or higher as the image
quality is not important for the focus. This will decrease the exposure time and thereby
minimize the bleaching and the time for focus afterwards. In certain cases this could result
in an focus offset, in this case switch back to binning "1x1".

4. Now navigate to the specimen with the Stage tool. You can also click inside the slide
shown in the Navigation tab and the software will move the specimen to the selected po-
sition.

5. Under Channels you can see all defined channels. If you highlight a certain channel, the
hardware will change the light path.
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6. To select a channel as Focus Reference highlight the channel and click on the button Focus
Ref.. Make sure that this channel is selected via the checkbox and the others are de-se-
lected. You can still select the light source if you have two (e.g., Colibri.2 and HXP 120 V),
as well as the intensity of the light source. Lower light source intensities normally result in
less bleaching even if the exposure time is longer 

7. The next step is to focus on the specimens and adjust both the exposure time (under Chan-
nels / Time) and light source intensities. To see a live image from the camera, you have to
activate Live, which will display a live image, or else click on Snap to take a single snap-
shot. It is important to take extra care in Live mode as this can result in bleaching of the
sample. It is therefore recommended to use this feature with caution and, if possible, to use
a representative region outside the scanning region.
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8. You can use the Find Focus (AF) button to perform the autofocus with the selected (high-
lighted) channel. If the focus is off and/or the exposure time is not appropriate, you should
use the manual focus control (Focus section). You may also need to adjust the exposure
time. (under Channels / Time) and/or the intensity of the light source(s).

9. It is not necessary to increase the exposure, thus the complete dynamic range of the cam-
era is covered. You can adjust the Display curve in the histogram to also show the signal on
the screen, even if only 5% of the range is covered, for example.

10. Once the focus has been established, you can then adjust the exposure time manually (un-
der Channels / Time) or automatically by clicking on Set Exposure button. The exposure
time will be determined so that the range of the camera will be covered by the value stated
under Shift.
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11. The next step is to set up the Software Autofocus. The setting under Quality defines the
type of autofocus algorithm in use. Range Coverage defines whether the complete z-stack
is performed (Full) or if it is only captured until a local maximum is detected first (Smart).
Full is the more robust principle but the Smart is the faster one and reduces also the
bleaching. The Sampling will define the step size of the z-stack. The currently selected
value can be seen under Step size (the available range and steps depend on the objective
and other optical parameters). A step size of approx. 2 µm is recommended for 20x.
Sharpness Measure defines whether the systems are using the average Contrast for de-
termining the autofocus or Intensity, or if the software decides which of the two are used
(Auto). Range defines the search range of the autofocus based on the coarse focus found
in the first step. If you use a 2.5x for the coarse focus, a search range of up to 250 µm for
the fine focus is needed. If you use a 5x or 10x, the search range can go down to around
80 µm. This also depends on the focus settings and the evenness of the sample.
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12. The next step is to adjust the Focus point strategy set [} 74]. The default setting (Onion
skin with a density of 0.1 and a maximum number of 24 focus points; in the table view you
can see only the parameter for the Density if you want to see also the other parameters (if
available) double-click on the entry) is the best value for a wide variety of slides with large
specimens. An exemption could be Tissue Micro Arrays, for which Center of gravity is rec-
ommended.In this case you can add also a second "Focus point distribution strategy set"
called "Number of points" with the value of one, thus the software performs two focus
point for every scene. To have a fallback if one focus fails.

13. To change the Focus point distribution strategy set, double-click on the entry. A win-
dow comes up, in this window you can select another Focus point distribution strategy
set via the dropdown menu and you can adjust the parameters for this setting. With a click
on Modify the changes will be applied. 

14. To double-check, click on Find focus. If all settings are correct, the system should focus on
the sample without providing any warnings/errors. If you still experience problems, please
double-check the settings above.

Info

The described procedure is applicable for specimens where the objects have an equal size. As
the focus point distribution strategy is depending on the object size the system offers the pos-
sibility of the so-called adaptive focus point distribution, refer to the chapter Adaptive focus
point distribution for more detailed information on this topic.
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2.10 Adjusting Scan Settings for FL Profiles

1. The first step is to adjust the Light Path Settings. This can be done manually or with the
help of Smart Setup, see here.
We recommend to use Smart Setup as it not only includes double-checks, but is also very
easy to use. Once you open Smart Setup, you add your dyes by double-clicking the dyes
from within the extensive list available. The system then suggests one or more potential
configurations. The number of suggestions provided by the system depends on your hard-
ware configuration. If you select a setup (e.g., Best Signal) the system will automatically
adapt the Light Path Settings. Smart Setup allows you to define up to four channels. If you
want to define more than 4 channels, you have to access the Light Path Settings and add
additional channels manually.

By default, the system will insert the 20x as a scanning objective inside the Light Path Set-
tings. You can change the objective by opening the expander for Light Path Settings and
activating the Before Experiment: Before Exp. You can now see the light path configura-
tion. The objective should be checked and the 20x should be selected as this is the default
setup. If you want to use another objective, select this and click on the Go! button. The sys-
tem will then put the selected objective in the light path.
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2. Under Acquisition Mode you find advanced settings (e.g. for the camera), but these are
normally set to the optimal levels and do not require any manual intervention. E.g. you
have the possibility to decrease settings such as the exposure time to minimize bleaching or
even decrease the scan time. This can be achieved by increasing the Gain of the camera (if
available for the specific camera) or increasing the Binning. However, it must be noted that
this will decrease the resolution and/or increase the noise level of the image.

Additionally this section can show a dialog box to select a scanning schema regarding the
channels.
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3. This feature is called “Acquisition Order”. The goal of this feature is to speed- up the scan-
ning process as the time consuming frequently switching of filter wheels and condenser are
not needed anymore. The feature is mainly geared to bright field and polarization scans.
This feature is only shown if this is activated within Options (Tools -> Options -> Acquisition
-> Axio Scan -> Show Acquisition Order). By default this feature is deactivated. 
Once activated you will see the Acquisition Order dropdown menu with three options: 
- All channels per tile = the standard order as known from earlier ZEN versions, thus the
system will capture all channels for each tile first before it continuous with the next tile.
This is also the default setting and the best choice for fluorescence scans. 
- All tiles per BF/Pol channel = the system will align only bright field (BF) and Polarization
channels. Thus, the system will capture all tiles for e.g. BF, afterwards it switches the filter
wheel and/or condenser position and will scan all tiles for the next optical set-up (e.g. po-
larization). This schema will be repeated until all BF / Pol channels are captured. Afterwards
the system will align automatically these channels. If the set-up contains one or more fluo-
rescence channels the workflow will change. Considering 5 BF / Pol channels and one fluo-
rescence channel you would have following workflow: The system will capture all tiles for
one channel for channels one to 4, for the 5th channel (BF or Pol) it will capture the first tile
of the 5th channel afterwards it moves the filter wheel, shutter, etc. and captures the fluo-
rescence, now it switches the optical set-up back to the 5th channel, go to the next tile,
captures the image and changes now back to the fluorescence channel set-up and captures
again an image, this will be repeated until all tiles are captures. The reason is that now the
5th channel and the fluorescence channel is perfectly aligned. The system now aligns chan-
nel 1 to 5 automatically and based on the principle the fluorescent channel is also aligned
to all channels. 
- All tiles per channel = the system will align all channels (see above), this would also in-
clude fluorescence channels also to be aligned. This could be for most fluorescent applica-
tion critical, as we do not have enough structure within the every tile to get a decent align-
ment! 
The described alignment is based on the content of the tiles. It aligns every tile separately,
thus for all tiles it should show a structure for all channels which needed to be aligned.
Therefore, one of the above settings should be selected based on these circumstances. If
any issues regarding a sub-optimal alignment of the channels will be seen you should select
All channels per tile as the most reliable method.

Software Manual ZEISS ZEN 3.1 (blue edition) | en-US | Rev.1 36



2 Working with ZEN slidescan | 2.10 Adjusting Scan Settings for FL Profiles ZEISS

4. The remaining section of the Acquisition Mode is camera model specific, thus it depends
on the camera you have selected. The screenshot below shows this section for the Orca
flash 4.0 v3 . Please change only the parameters shown under Bits Per Pixel and High
Contrast. In this sextion you can define the bit depth of the acquired images (e.g. to re-
duce the image size) and you can map a pixel range from the 16 bit to e.g. 8 bit, this map-
ping is defined via the values set by Min. LUT und Max. LUT.
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5. Navigate to the specimen with the Stage tool. You can also click inside the slide shown in
the Navigation tab and the software will move the specimen to the selected position.

6. Under Channels in the list, you can see all defined channels. You can activate (or deacti-
vate) each channel by activating/deactivating he checkbox. If you highlight a certain chan-
nel, the hardware will change the optical light path. 
Here you must also define the channel which will be used for Stitching. This channel is
marked with Ref.. To change the stitching channel, highlight a channel and click on Stitch-
ing Ref.. Make sure that the selected stitching channel is activated. An appropriate stitch-
ing channel is one in which the dye covers the specimen evenly (thus the system has
enough structure for stitching). Large structures with fine details (such as cytoskeletons) are
preferable if they are evenly distributed across the specimen. Under the channels list you
can still select the light source, if you have two (e.g., Colibri.2 and HXP 120 V), as well as
the intensity of the light source.
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7. The next step is to focus on the specimens and adjust the exposure time (under Time) and
light source intensities. To see a live image from the camera, you have to activate Live
view, which will display a live image, or else click on Snap to take a single snapshot of all
selected channels. It is important to take extra care in Live mode as this can result in
bleaching of the sample. We recommend to use this feature with caution and to use a rep-
resentative region outside the scanning region.
à If you select under "Acquisition Order" the option "All tiles per BF/Pol channel" or "All

tiles per channel" do not insert a value different than "0" for pixel shift in x and y as the
system performs this alignment automatically!

8. You can use the Find Focus (AF) button to perform the autofocus with the selected (high-
lighted) channel. If the focus is off and/or the exposure time is not appropriate, you can use
the manual focus control (under Focus). You may also need to adjust the exposure time.
(Time) and/or the intensity of the light source(s).

It is not necessary to increase the exposure, thus the complete dynamic range of the cam-
era is covered. You can adjust the Display curve in the histogram to also show the signal on
the screen, even if only 5% of the range is covered, for example.

9. Once the focus has been established, you can then adjust the exposure time again (Time).
This can be done manually by moving the Time slider or automatically by clicking the Set
Exposure button. The exposure time will be determined so that the range of the camera
will be covered by the value stated under “Shift”.

10. Make sure to check several regions of the specimen (using Navigator or Stage control) to
establish whether certain regions have a much higher fluorophore concentration. Repeat
this step to determine the exposure time for all other checked channels.
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11. The section Z-Stack Configuration is important if you want to automatically acquire a z-
stack with or without extended depth of focus (EDF). This can be considered for uneven
specimens or very thick samples. Note that – depending on the objective, condenser, and
camera – a 20x Plan-Apo has a depth of focus of around 1 µm and the 40x Plan-Apo has a
depth of focus of around 0.5 µm. The unevenness can be the result of a sub-optimal prepa-
ration or if the user aims to scan thick or cytological specimens. 
The best way to evaluate the optimal settings is to go to the representative region of the
specimen, autofocus from a blurry image to an image where the first structures come into
focus, and note the z-value. Go through the specimens until the last regions of the speci-
mens in the field of view are switching from being focused to blurry, then note the z-value
once again. The difference between the z-values is the height of the z-stack. It is recom-
mended to repeat this procedure for different regions of the specimen. The largest z-range
will be used. Empirical research has shown that it is recommended to add 20% to the z-
range as the autofocus is not always exactly in the middle of the specimen. It is now neces-
sary to determine the step size based on the z-range. Theoretically, the step size is between
the depth of focus and half of it, thus 0.5 to 1 µm for a 20x Plan-Apo objective. However,
this would result in a larger number of z-steps and a low scanning speed. If you do not
want to preserve the z-stack and work with smaller image sizes, you can activate the ex-
tended depth of focus (EDF active). If active, the software will use the captured images in
different focus planes for each image field and combine the regions of strongest contrast
within given z-stack images into an image that contains the maximum contrast portions of
all images recorded for this image field. This method guarantees maximum depth of sharp-
ness. It is strongly recommended to use the standard parameters as these have been se-
lected for their optimal fit. For a detailed description of the single parameters, please refer
to the help for standard ZEN functionality of EDF. A scan with EDF is slightly faster than the
same scan with a Z-stack. It is important to note that an extended depth of focus can also
be applied at a later stage; however, if the extended depth of focus is applied in the profile
then the z-stack cannot be restored afterwards.
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12. The final step to adjust is the Online Processing section. Here you can define whether the
stitching is carried out Online, i.e., during the acquisition, Offline, or if no stitching (None)
will be applied at all. The standard setting is online stitching as this provides the best per-
formance in terms of the processing time of the slide. 
The Offline mode will initially perform the scan, with the stitching applied at a later stage.
This procedure is slower than the Online stitching. The difference is relative to the size of
the specimen, i.e., if a specimen is very large, the offline mode is very slow compared to the
online mode. For smaller specimens, there is barely any difference in processing time. It is
only possible to use no stitching (None) if the stitching is to be applied afterwards using
ZEN measures or a separate program after an export. As stitching for fluorescence is criti-
cal, offline mode should at least be considered for small samples. If the offline mode is se-
lected, the user has the possibility to activate Fuse. With Fuse, the system creates new
tiling and thus the shading improves. 
The option Pyramid active should always be activated, as this will speed up the viewing of
the image afterwards. However, a pyramid can also be created afterwards. If a non-pyra-
mid image of a certain size is opened, the software will always ask if the pyramid should be
created. 
These final settings allow you to adjust the compression which will be applied as part of the
online processing. If JpegXR active is deactivated, the image will be saved uncompressed.
If the JpegXR active is activated via the checkbox, you can save them lossless (Lossless
compression), thus the image will only be compressed to the extent that no information is
lost. If Lossy compression is activated, the compression always involves a loss of informa-
tion. If this checkbox is activated, you can determine the degree of Quality. In the case for
Polarization I may be recommended to select a lower compression (e.g. Lossless compres-
sion) as based on the lower bit depth of the color camera and the low signal a standard
compression may result in compression artefacts.

Info

§ You can select more channels than you actually need for the experiment to make the pro-
file more universal, and you can select and deselect single channels at a later stage.

§ If you change the objective, ensure that you also use the same objective for your Fine fo-
cus.

2.10.1 Profile validation

The software includes a profile validation. Thus, the system will validate the profile if you leave the
Advanced Wizard with a click on “Finish”.

The profile validation makes sure that only meaningful profiles are created and also that the set-
up of the profile will not lead to any risk to damage the system based on the repetitive use of
components which are not laid out for these high cycle counts. The profile validation makes sure
that in one scan only e.g. one objective, one camera is used and also that for the Colibri 7 only
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the wavelength 555 nm or 590 nm should be used for one scan. In the case of the objective and
the camera the user has to change the profile, thus, only one objective or camera is used for the
Scan Settings, regarding the Colibri 7 the user will get a warning but he can exit the profile.

NOTICE

Colibri 7: Use of 550 nm and 590 nm channel in one scan
The intensive use of wavelengths 555 nm and 590 nm in parallel in one scan can result in an
early wearing of the Colibri 7. The bandpass switching component is not laid out for heavy
duty cycles. The profile validation will not prohibit the usage together in one scan, but will
present a warning.

The software also validates the coarse and fine focus. It makes sure only one channel is activated
for each of the focuses and it makes sure that the focus channel is activated as channel.

If the correction can be done without a user feedback the change will be applied and the user will
not get a message. For certain settings, the user will be warned and he can change the sub-opti-
mal settings but he can also accept it and the system will finish the profile set-up and take over
the changes. For critical settings, which will harm the system, the user has to change this before
you can finish the wizard.

2.11 Focus Map Settings (BF)

2.11.1 Adjusting Coarse Focus Map Settings (BF)
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1. In the Camera section select the active camera. NOTICE!  Select the Hitachi color cam-
era here only. Do not select a monochrome camera or the Preview camera as this
could result in a not working profile!

2. Under Objective select the appropriate objective. In this case, a 5x objective is recom-
mended. If this is not available, use the 10x. Furthermore it is possible to select the con-
denser position. The system selects the most appropriate condenser position if the objective
is changed.
à Note: If you increase the Numerical Aperture (NA) of the condenser, the image will have

a higher resolution but lower contrast. If you decrease the NA of the condenser, the res-
olution will be reduced but the image will have a higher contrast. For specimens with
lower contrast it is advised to decrease the contrast by selecting a lower Numerical Aper-
ture.

3. Navigate to the specimen using the tools you have on the lower part of the window. You
can click inside the slide shown in the Navigation tab and the software will move the spec-
imen to the selected position. You can also use the virtual joystick within the Stage tab to
navigate more precisely. The main part of the window contains a LIVE image from the cam-
era. 

4. In the Focus  section click on Run Auto Focus. If the system does not find a focus, you
may have to focus manually, e.g., via the slider next to the virtual representation of the z-
stack.

5. Once the specimen is in focus, double-check that the image is not too bright or too dark
and that the white balance is correct.

6. Look up the current z-position (under Position, in our case 4200 µm). This z-position
should be in the range specified under Set First and Set Last. In our case it fits very nicely
in this range. If it does not fit within the range, you have to adjust the range. You can in-
crease the number of slices (under Slices). This will increase the range, thus the focus will
take longer. Otherwise, you can shift the range by changing Set First and Set Last. The
following settings are recommended for the Interval: 2.5x: 20 µm; 5x: 20 µm; 10x: 15 µm.
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7. The next step is to adjust the Focus point strategy set [} 74]. The default setting (Number
of points = 6) is the best value for a wide variety of specimen (in the table view you can
see only one parameter if you want to see also the other parameters (if available; e.g. for
Onion skin) double-click on the entry). An exemption could be Tissue Micro Arrays, for
which Center of gravity is recommended.

8. To change the strategy double-click on the entry. A window comes up, in this window you
can select another Focus point distribution strategy set via the dropdown menu and
you can adjust the parameters for this setting. With a click on Modify the changes will be
applied. 

9. The last step is to adjust the Sharpness measure set [} 88]. In our case, Best or Basic are
the best choices for the coarse focus in brightfield.

10. To double-check, click on Run Auto Focus. If all settings are correct, the system should fo-
cus on the specimen without providing any warnings/errors. If you still experience prob-
lems, please double-check the above settings. You can interrupt the focus run by clicking
on Stop Auto Focus.

11. By default, the next step would be to adjust the Fine Focus.

Info

The described procedure is applicable for specimens where the objects have an equal size. As
the focus point distribution strategy is depending on the object size the system offers the pos-
sibility of the so-called adaptive focus point distribution, refer to the chapter Adaptive focus
point distribution for more detailed information on this topic.
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2.11.2 Adjusting Fine Focus Map Settings (BF)

Prerequisite ü You have adjusted the Coarse Focus settings in advance, see Adjusting Coarse Focus Map
Settings (BF) [} 42]

1. In the Camera section select the active camera. NOTICE!  Select the Hitachi color cam-
era here only. Do not select a monochrome camera or the Preview camera as this
will result in a not working profile!

2. Select the appropriate objective in the Objective section. This is the same objective that
you would use for scanning the specimen. Furthermore it is possible to select the condenser
position. The system selects the most appropriate condenser position if the objective is
changed.
à Note: If you increase the Numerical Aperture (NA) of the condenser, the image will have

a higher resolution but lower contrast. If you decrease the NA of the condenser, the res-
olution will be reduced but the image will have a higher contrast. For specimens with
lower contrast it is advised to decrease the contrast by selecting a lower Numerical Aper-
ture.
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3. Navigate to the specimen using the tools you have on the lower part of the window. You
can click inside the slide shown in the Navigation tab and the software will move the spec-
imen to the selected position. You can also use the virtual joystick within the Stage tab to
navigate more precisely. The main part of the window contains a LIVE image from the cam-
era.

4. In the Focus section click on Run Auto Focus. If the system does not find a focus, you
may have to focus manually, e.g., via the slider next to the virtual representation of the z-
stack. If the Coarse focus step was executed previously and the software does not find a fo-
cus, this suggests that the focus parameters for the fine focus are not correct.

5. Once the specimen is in focus, double-check that the image is not too bright or too dark
and that the white balance is correct.

6. You now have to adjust the Range. You could change the Interval, but it is not normally
necessary to make any significant changes. The following settings are recommended for
the Interval: 2.5x: 20 µm; 5x: 8 µm; 10x: 4 µm; 20x: 2 µm; 40x: 1.5 µm), thus it is ad-
vised to change the number of Slices. The final optimal range depends on several parame-
ters, such as the number of focus points, specimen evenness, and the objective used for the
Coarse Focus. If 5x or 10x is used as the objective for Coarse focus, then the search range
for the Fine focus can be around 70 µm. If you use 2.5x as the Coarse focus objective, the
range should be at least around 150 µm.

7. With the parameter Offset, you can apply a fixed offset value (in µm) to the focus map.
This offset value will be added to all z-values of the focus map.
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8. The next step is to adjust the Focus point strategy set [} 85]. The default setting (Onion
skin with a density of 0.1 and a maximum number of 24 focus points; in the table view you
can see only the parameter for the Density if you want to see also the other parameters (if
available) double-click on the entry) is the best value for a wide variety of slides with large
specimens. An exemption could be Tissue Micro Arrays, for which the strategyy Center of
gravity is recommended.

9. To change the strategy, double-click on the entry. A window comes up, in this window you
can select another Focus point distribution strategy set via the dropdown menu and
you can adjust the parameters for this setting. With a click on Modify the changes will be
applied. 

10. The last step is to adjust the Sharpness measure set [} 88]. In our case, Best, Basic, or
HG 2^8 are the best choices for the fine focus in brightfield. The latter focuses more on
the nuclei.

11. To double-check, click on Run Auto Focus. If all settings are correct, the system should fo-
cus on the specimen without providing any warnings/errors. If you still experience prob-
lems, please double-check the above settings. You can interrupt the focus run by clicking
on Stop Auto Focus.

Info

The described procedure is applicable for specimens where the objects have an equal size. As
the focus point distribution strategy is depending on the object size the system offers the pos-
sibility of the so-called adaptive focus point distribution, refer to the chapter Adaptive focus
point distribution for more detailed information on this topic.
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2.12 Adjusting Scan Settings for BF Profiles

Info

Under Camera do not switch to a monochrome camera or the AxioCamIC, as this will result in
a not working profile.

Prerequisite ü In the case of using the Hitachi-HV-F202 camera, you can select whether you want to cap-
ture the image in 8-bit, 10-bit or 12-bit. Note that a bit depth above 8-bits will result in im-
ages with a much larger image size.

1. Under Objective check whether the correct objective is activated. This should be the same
as the objective used for the fine focus or at least an objective with a lower magnification.
Furthermore it is possible to select the condenser position. The system selects the most ap-
propriate condenser if the objective is changed. If you increase the Numerical Aperture (NA)
of the condenser, the image will have a higher resolution but lower contrast, if you de-
crease the NA of the condenser, the resolution will be reduced but the image will have a
higher contrast.
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2. Navigate to the specimen using the tools you have on the lower part of the window. You
can click inside the slide shown in the Navigation tab and the software will move the spec-
imen to the selected position. You can also use the virtual joystick within the Stage tab to
navigate more precisely. The main part of the window contains a LIVE image from the cam-
era.

3. To be able to judge the quality, you first have to focus (under Focus ). This section is only
for focusing and has no influence on the focusing in the subsequent scan as the settings
have already been made in the previous step. Use the Run Auto Focus button to focus au-
tomatically. If the autofocus is running you can interrupt the focus run by clicking on Stop
Auto Focus.
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4. To adjust the White Balance and the Exposure time, navigate to a region outside the
specimen. Use the Measure and White Balance button in the Exposure expander to ad-
just the exposure and white balance automatically (the software will only determine the ex-
posure automatically using Measure). If the intensity is inadequate, you can adjust the ex-
posure under the Exposure expander. It is not possible to adjust the exposure time for the
camera as the exposure time is fixed. You can only change the lamp settings. As the system
is equipped with a flashlight LED, you can adjust the Flash duration and the Flash inten-
sity. The flash duration is the duration for each flash, and the flash intensity is the intensity
of the flash. The flash intensity can be increased up to 300%. With the flash intensity, you
have a measure to make very fine adjustments to the resulting intensity. Changes to the
flash duration constitute a coarse adjustment. In the case of manual adjustment, it is there-
fore advisable to start with a flash intensity of around 250% and adjust the flash duration
to achieve a decent signal before increasing the flash intensity as appropriate. 

5. For the description of the settings for White Balance and Post Processing, please refer to
the general ZEN description of these features as these are the same. In the Post Process-
ing section, you can enable Unsharp Mask. The unsharp mask will increase the contrast of
the resulting images, but has to be applied carefully to prevent the images from looking ar-
tificial. This can be a particularly useful tool for a 40x magnification, as the 40x magnifica-
tion provides oversampling and an unsharp mask could enhance the structures. If you apply
sharpening, the scan speed will decrease slightly. Shading should always be activated. 

6. In the Post Processing section, it is also possible to activate color correction if you activate
Apply Color Profile. When you activate the On checkbox, you can select a color profile.
The srgb color profile will be applied by default. If the software does not find a profile, it is
very likely that the color profile was deleted or no color calibration was executed. In this
case, you have to repeat the color calibration with the help of the Axio Scan Calibration
Wizard. 
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7. In the Z-Stack Configuration isection you can automatically acquire a Z-Stack with or
without extended depth of focus (EDF). This can be considered for uneven or thick speci-
mens. Note that – depending on the objective, condenser, and camera – a 20x Plan-Apo
has a depth of focus of around 1 µm and the 40x Plan-Apo has a depth of focus of around
0.5 µm. The unevenness can be the result of a sub-optimal preparation or if the user aims
to scan thick or cytological specimens. The best way to evaluate the optimal settings is to
go to the representative region of the specimen, focus from a blurry image to an image
where the first structures come into focus, and note the z-value. Go through the specimens
until the last regions of the specimens in the field of view are switching from being focused
to blurry, then note the z-value once again. The difference between the z-values is the
height of the z-stack. It is recommended to repeat this procedure for different regions of
the specimen. The largest z-range will be used. 
Empirical research has shown that it is recommended to add 20% to the z-range as the
autofocus is not always exactly in the middle of the specimen. It is now necessary to deter-
mine the step size based on the z-range. Theoretically, the step size is between the depth
of focus and half of it, thus 0.5 to 1 µm for a 20x Plan-Apo objective. However, this would
result in a larger number of z-steps and a low scanning speed. If you do not want to pre-
serve the z-stack and work with smaller image sizes, you can activate the extended depth
of focus (EDF active). If active, the software will use the captured images in different focus
planes for each image field and combine the regions of strongest contrast within given z-
stack images into an image that contains the maximum contrast portions of all images
recorded for this image field. This method guarantees maximum depth of sharpness. It is
strongly recommended to use the standard parameters as these have been selected for
their optimal fit. For a detailed description of the single parameters, please refer to the help
for standard ZEN functionality of EDF. A scan with EDF is slightly faster than the same scan
with a Z-stack. It is important to note that an extended depth of focus can also be applied
at a later stage; however, if the extended depth of focus is applied in the profile then the z-
stack cannot be restored afterwards. 
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8. The final step to check is the Online Processing section. Here you can define whether the
stitching is carried out Online, i.e., during the acquisition, Offline, or if no stitching (None)
will be applied at all. The standard setting is online stitching as this provides the best per-
formance in terms of the processing time of the slide. The Offline mode will initially perform
the scan, with the stitching applied at a later stage. This procedure is slower than the On-
line stitching. The difference is relative to the size of the specimen, i.e., if a specimen is very
large, the offline mode is very slow compared to the online mode. For smaller specimens,
there is barely any difference in processing time. 
No stitching (None) should only be applied if the stitching is to be applied afterwards using
ZEN measures or by a separate program after an export. Pyramid active should always be
activated, as this will speed up the viewing of the image afterwards. However, a pyramid
can also be created afterwards. If a non-pyramid image is opened by ZEN, the software will
always ask if the pyramid should be created. 
These final settings allow you to adjust the compression which will be applied as part of the
online processing. If JpegXR active is deactivated, the image will be saved uncompressed.
If the JpegXR active is activated via the checkbox, you can save them lossless (Lossless
compression), thus the image will only be compressed to the extent that no information is
lost. If Lossy compression is activated, the compression always involves a loss of informa-
tion. If this checkbox is activated, you can determine the degree of Quality.

9. In the lower part of the window below the area of the live image, you have the tab Dis-
play. In this tab you can adjust the display curve. The adjusted display will be saved along
with the generated image, thus if you open the image this display curve will be applied.
This has no influence on the image data itself, but it is e.g. a possibility to suppress the
grayish background. 
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Info

The checkbox for the shading correction in the Post Processing section should always be acti-
vated. The applied shading correction workflow depends on the magnification of the objective,
e.g., if the magnification <=10x, the software will capture the shading correction image out-
side the slide, i.e., through the air. The advantage of this is that the shading correction image is
not influenced by dirt or other objects.
If the magnification is >=20x, the system will capture the shading correction image through
the glass. To do so, the software will determine an empty region with approx. 100 fields of
view. The software will scan this region and determine an average image as the shading cor-
rection image. If the system cannot find an empty region (for example, if the slide is completely
covered with the specimen; e.g., blood smears), the system will use the most recently captured
shading correction image and will display a warning. 
In the Post-Processing section you can create a shading correction image manually, but this
will be overwritten by the automated.

2.13 SOP - Restart software

ZEN blue as application software relies on the stability and reliability of the used operation soft-
ware and cannot exceed the specification of the operation system. ZEN blue slidescan uses Micro-
soft Windows™ as operation system (currently Windows 7); therefore, ZEN cannot operate more
reliable than the operation system itself. All measures are taken to ensure a reliable and fast inter-
action between ZEN blue and the used operation system nevertheless general limitations of this
operation system may apply. Consequently, we strongly recommend to follow the below stated
standard operation procedure (SOP).

Scope of application: This SOP is valid for all Axio Scan.Z1 system configurations (incl. control
computers) and all software versions.

Time: The execution of this SOP will take approx. 4 minutes.

Prerequisite ü Make sure all scan processes are finished, thus ZEN is idle. The main status display on the de-
vice (Fig. 3-4/1) must light up continuously green.

1. Close ZEN blue and all other running application software.
2. Press the Standby (see Fig. 3-3/1 in the hardware manual) button on the front of the Axio

Scan.Z1 to shut down the device.
3. Shut down the control computer by means of the operation system.
4. Switch the control computer on by pressing the on/off switch (see Fig. 3-6/1 in the hard-

ware manual).
5. The operating system will be started.
6. Press the Standby (see Fig. 3-3/1 in the hardware manual) button on the front of the Axio

Scan.Z1 to initialize the device.
7. Upon starting the control computer log into the Windows operating system.
8. The main status display on the device (see Fig. 3-4/1 in the hardware manual) must light up

green before the control software should be started.
9. Start the ZEN software for Axio Scan.Z1 (ZEN slidescan) on the control computer.

Axio Scan.Z1, computer and software are now ready again for operation.

The period mentioned for continuous operation is 5 days, because we assume a heavy use of the
system (like z-stacks, offline stitching, large area scans with 40x), practically it can be, that this pe-
riod is much longer, but, as we cannot anticipate the actual use, it is strongly recommended to
perform a restart every 5 days.
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3 Slidescan Wizards

3.1 Introduction

The ZEN slidescan software includes the following 6 wizards:

§ Smart Scan Profile Selection (offline) [} 55]

§ Scan Profile Wizard (online) [} 56]

§ Advanced Scan Profile Wizard (online) [} 57]

§ Advanced Scan Profile Wizard (offline) [} 98]

§ Axio Scan Calibration Wizard (online) [} 100]

§ Tissue Detection Wizard (offline) [} 98]

Each wizard has a certain functionality and/or provides a certain level of access to the functionality
of the Axio Scan.Z1. A wizard always contains several steps. These steps guide you through all
necessary settings, e.g., to generate a scan profile or calibrate the scanner. The Tissue Detection
Wizard contains only one step.

Two principal wizards are implemented – the online type and the offline type. The offline type
works without having a physical slide mounted on the stage, meaning that no live image is pro-
duced and there is no access to the functionality which is normally associated with a live image.
The online type requires a slide to be placed on the stage (or the wizard places the slide on the
stage) thereby also generating a live image.

Info

For the Advanced Profile Wizard (online/offline), it is not necessary to go through the wiz-
ard step by step; it is possible to jump directly to a certain step of the wizard by double-clicking
the desired step.

If certain features/settings are missing, this may be because the Show all mode is not active. If
so, activate the Show all checkbox. On the other hand, several settings are only available for very
specific applications. If these settings cause confusion, switch off the Show all checkbox.

You can generate new profiles from scratch using the default settings (via the Scan tab/Default
profile section/New), but in most cases it is recommended to modify existing profiles. This makes
it easier and faster to adapt a profile for a new application without checking each step of the wiz-
ard.

If you do not have a adequate profile as a source to modify, it is recommended to use the Smart
Profile Selection first to select a base profile for a certain application and modify settings after-
wards using the Scan Profile Wizard.
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3.2 Smart Scan Profile Selection (offline)

In this wizard you can select pre-defined scan profiles. You can select the Contrast Method (Step
1), Sample Type (Step 2, ff.) and enter a Profile Name and Description (last step).

Fig. 3: Smart Scan Profile Selection Wizard

The system has pre-configured profiles (known as pool profiles) for a large number of applications
including Polarization and profiles for inference objects. These profiles are stored in a safe loca-
tion and cannot be changed by the user.

Info

Note that the default scanning objective for all pool profiles is the 20x objective, with the ex-
emption of two profiles under Reference slides which are respectively named.

In the wizard you will be guided through several steps to find the best profile as a preset for fur-
ther adaptations. Each choice is followed by a selection of individual options paths. You can
choose the desired option by double-clicking on it or by selecting the option and clicking on the
Next button at the bottom.

When you finish the wizard, the selected profile from the profile pool will be copied to the user
accessible folder. From here, you can select it as a scanning profile. In the last step, you can
change the name and activate the option that the Scan Profile Wizard will be started right after
the Smart Scan Profile Selection.

You can then modify the profile using the Scan Profile Wizard or the Advanced Scan Profile
Wizard.

Reference Slides The wizard contains a section called Reference slides. This section contains seven predefined
profiles. Five of them are used for quality control.

In the factory two specimens (if the system has the Polarization option 3 specimens) are
scanned:

1. BF 20x -> Specimen BF 03 (rat kidney; H&E) from the Sample-set brightfield
(474032-9010-000) at 20x (if a 20x objective is available with the system)
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2. BF 40x -> Specimen BF 03 (rat kidney; H&E) from the Sample-set brightfield
(474032-9010-000) at 40x (if a 40x objective is available with the system)

3. FL 20x -> FluoCells® Prepared Slide #3 (mouse kidney; F-24630) at 20x (if a 20x objective
and fluorescence is available with the system)

4. FL 40x -> FluoCells® Prepared Slide #3 (mouse kidney; F-24630) at 40x (if a 40x objective
and fluorescence is available with the system)

5. Polarization 20x -> Specimen POL 01 (rat knee; Sirius red) from the Sample-set polarization
(474032-9020-000) at 20x (if Polarization is available with the system)

Thus you can scan directly without any modification with these profiles the mentioned samples.
The remaining two profiles are for special purpose regarding the shading correction for fluores-
cence (for more information refer to chapter 4.8 [} 20] and 4.9).

3.3 Scan Profile Wizard (online)

In this wizard you can edit settings for existing scan profiles.

Fig. 4: Scan Profile Wizard

The following settings can be edited:

Settings for Brightfield Profiles

§ Grid definition if grid is part of the profile

§ Barcode reading

§ Selecting the scanning objective

§ Adjusting flash intensity and flash duration

§ Z-stack functionality (with the definition of the number of slices and interval automatically via
the specimen thickness)

§ EDF (extended depth of focus) functionality

Settings for Fluorescence Profiles

§ Grid definition if grid is part of the profile

§ Barcode reading
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§ Selecting the scanning objective

§ Selecting/deselecting channels

§ Defining stitching channel

§ Adjusting exposure times

§ Adjusting light source intensities

§ Z-stack functionality (with the definition of the number of slices and interval automatically via
the specimen thickness)

§ EDF (extended depth of focus) functionality

3.4 Advanced Scan Profile Wizard (online)

This wizard is an online wizard, thus the system will take the tray containing the slide from the
magazine if the tray which contains the slide is not already on the stage. The system will always
show you a live image from the corresponding cameras (preview camera / scan camera) while also
moving the slide according the input from the operator.

This mode is important if you want to adjust settings such as exposure times and regions of inter-
est including labels and preview areas. This means that you will always work on a physical glass
slide. On the other hand, this can be time-consuming because the physical glass slide has to be
moved. If you want to change settings that are not directly associated with a live image, you can
use the Advanced Profile Wizard (Offline).

As the settings for this wizard are different for fluorescence and brightfield profile types we have
separated the descriptions in two chapters.

If you leave the Advanced Scan Profile Wizard the software will validate the profile and you will
get a feedback if any correctinos are needed:

Fig. 5: Advanced Scan Profile Wizard
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3.4.1 Settings for Fluorescence Profiles

3.4.1.1 Global Data

Info

To access all of the functions and properties described in this guide, you have to activate the
Show All mode by activating the checkbox in the upper right-hand corner of the left tool area.

Here you can define global settings for your scan profile. Depending on these global settings,
both the wizard and the workflow will be adapted automatically.

Parameter Description

Profile Displays the name of the selected scan profile. This name cannot be
changed here.

Description Shows the description of the scan profile. As the information content
of the profile name is always limited, you can insert additional infor-
mation here to highlight the most important profile settings (e.g.,
magnification/z-stack settings/focus map settings).

Profile Type Here you can select between Brightfield and Fluorescence profile
types. If you choose brightfield, AF Contrast Type settings will not be
shown.

Tissue Detection
Mode

This is where you select the kind of tissue detection you want to ap-
ply. The following three modes are available:

- Automatic In this mode, the system detects the tissue automatically.
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Parameter Description

This is the most common selection (together with Marker) as it works
independently of the kind of specimen and specimen preparation.

- Interactive In this mode, the system will pause the scan process if a batch is
started and waits for your input to define a region of interest manu-
ally. As the system pauses until this interaction is complete, this func-
tion has to be used very carefully.

- Manually In this mode, you can define a region of interest to be scanned manu-
ally or a grid in a subsequent step of the wizard. This is an option if
you only want to select a subset of the tissue on the slide, e.g., if the
tissue is very faint, the system cannot detect the specimen reliably, or
if the specimen has a regular pattern on the slide.

If you use this function, the defined region/regions will always be ex-
actly the same for all slides assigned with this profile, thus it can be
only applied if you have a fixed scan region (e.g., PAP smears).

TD Recognition
Type

Not available if you set Tissue Detection Mode to Manual.

Here you select whether the tissue detection is carried out via thresh-
olds (Tissue) or if you want to use a Marker to encircle the specimen
manually on the front of the physical slide. In this case, the threshold
will be used to detect the marker. Everything inside this marker will be
scanned.

- Marker If selected, the system will always generate a preview using the sepa-
rate preview camera.

- Tissue If selected, you can select under based on image from whether the
input image is created by:

§ Preview cam
Creates the image using the preview camera. This mode results in a
lower resolution, no special contrast method is used.

We recommend this mode if the specimen is clearly visible on the
slide (e.g., if the specimen is very thick).

§ Scan cam
Creates the image with the scan camera and a selected objective
with the Ring Aperture Contrast (RAC).

If the specimen is faint (i.e., hard to see with the naked eye) we rec-
ommend to use this mode.

AF Contrast Type
Coarse & Fine

Only available for Fluorescence profile types.

Here you can define what contrast type is used to perform the Coarse
and Fine focus.

- Channel If selected, the system will use a fluorescence signal to perform the
focus.

This is the best choice if the specimen provides a fluorescent counter-
stain (e.g., DAPI); you must ensure that the fluorescent stain is evenly
distributed over the sample so that the system detects enough signals
at the focus point to preform a reliable autofocus.

- RAC If selected, the system will use the Ring aperture contrast (RAC) to
perform the focus.
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Parameter Description

This principle is recommended if no fluorescent counterstain is avail-
able and/or if the fluorophores are very sensitive to bleaching. It is
also important for the kind of specimen to be visualized using this
brightfield contrast method. This means that cells spreads cannot be
visualized with this contrast method.
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3.4.1.2 Label Scan Settings

Here you can select the capture parameters for the label area.

The label area ROI (Region Of Interest) is defined by the red rectangle shown in the live image. It
is possible to adjust the frame in size and position freely to fit with the label on your slide. The la-
bel area is captured with reflected light and a separate camera (called AxioCam IC).

Fig. 6: Label area of a slide (red rectangle)
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Info

It is not usually necessary to adapt the camera settings and/or light source as these settings are
factory defaults and should represent the optimal settings. For this reason, these settings
(Camera, Exposure, White Balance and Label Lamp) are not described in detail within this
section.

Parameter Description

Label Orientation Here you select how the label is aligned on a slide.

You can rotate the label image in 90° steps clockwise (CW) or keep
the original orientation (Original). If you select Use Barcode Orien-
tation, a barcode sticker has to be attached on the slide. The soft-
ware will then determine the orientation of the barcode and apply
this to the orientation of the label area of the current slide. To use this
function, a barcode label has to be attached and you also have to ac-
tivate the option Barcode Recognition active in the Recognition
section.

You can also change the label orientation later on in the software if
you browse through the slides. If all of the slides have a rotated label,
however, it is recommended to change the label orientation here.

Recognition Here you can check if the barcode or characters can be recognized.

If you click on Test, the system will show the region of interest with
the orientation given and apply the barcode recognition. The result
will be presented in the Recognized field.

Barcode If the Barcode Recognition active checkbox is activated, the system
recognizes the barcode and saves the barcode information as meta-
data within the image.

If you want to use the barcode information as part of the image
name, you have to apply automated naming and use the keyword
“RecognizedCode (%N)” to make the barcode part of the image
name.
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Parameter Description

By default, the software will check for all implemented barcode types
and all orientations. It is not necessary to define a specific barcode. If
the label contains two or more barcodes with a different barcode
type, we recommend that you define the specific barcode type you
are looking for. To activate a specific barcode, open the expander for
Barcode types and activate only the barcode you want to be read.

Info

You have the possibility to adjust the display curve (see Display tab on the bottom of the win-
dow). The display settings will stored within in the profile. This has also an impact on the dis-
play of the label in the Magazine view.

3.4.1.3 Preview Scan Settings

Depending on the settings under Global Data, the appearance and functions on the user inter-
face can be different. In the following 2 sections, we describe the two most common settings for
a preview scan with an objective (prescan) or the preview camera (preview).

3.4.1.3.1 Preview Scan with Objective (Prescan)
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Prerequisites

§ In Step 1 Global Data under Tissue Detection Mode, you must have activated either the
Automatic or Interactive setting.

§ Under Tissue Recognition Type, you must have activated the Tissue setting and the Scan
cam setting for based on image from.

With these settings, the system will perform a preview scan with the scanning objective (known
as Prescan) and will also determine the Coarse Focus. The following parameters are available:

Parameter Description

Set up region of
interest

If you have selected this button, you can use the Center Screen Area
to set up the area for the prescan by changing the position and the
size of the red frame which defines the prescan region. As a prescan
is much more time-consuming than a preview, it is recommended to
select a rather small area.

Set up prescan If you have selected this button, you can set up how the system will
scan the region of interest using a prescan.

You have the choice of RAC or fluorescence (channel). The settings
depend on the setting for Coarse Focus under Global Data. If the
coarse focus is set to RAC, the prescan will be carried out with RAC; if
it is set to Channel, the prescan will be carried out with fluorescence.

This principle is based on the connection between prescan and coarse
focus. For an in-focus prescan, the system needs an autofocus. As this
autofocus is already carried out using the prescan, it is not necessary
to carry out any subsequent steps for the coarse focus. For this rea-
son, the coarse focus will be disabled under Focus Map Settings if a
prescan is activated.

This is where you set up the acquisition parameters for the prescan
and the settings for the z-stack (for the autofocus). As the process for
creating the acquisition parameters is similar to that for setting up the
Focus settings, please refer to this section for more details.

Camera settings
(Camera, Expo-
sure, White Bal-
ance)

This is where you can adjust the settings for the camera and the illu-
mination; however, we recommend that you do not change these set-
tings for the sake of producing reproducible results. The camera set-
tings are described in the appropriate chapters in the ZEN Online
Help. It is not possible to change the camera for the preview as this is
fixed.

3.4.1.3.2 Preview Scan with Preview Camera (Preview)
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Prerequisites

§ In Step 1 Global Data under Tissue Detection Mode you must have selected the Auto-
matic or Interactive option.

§ Under Tissue Recognition Type, you must have activated the Tissue button, as well as the
Preview cam button under based on image from.

Or:

§ In Step 1 Global Data under Tissue Detection Mode, you have selected the Manually op-
tion.

§ Under Tissue Recognition Type, you must have activated the Marker button.

In all cases, the system will perform a preview taken with the separate preview camera, thus the
system generates the preview image (called preview) with one snapshot.

Parameter Description

Camera, Exposure,
White Balance

This is where you can adjust the settings for the camera and the illu-
mination; however, we recommend that you do not change these set-
tings for the sake of producing reproducible results. As the controls
are similar to the standard ZEN controls for cameras, please refer to
the appropriate chapters in the Online Help. It is not possible to
change the camera for the preview (under Camera), as this is fixed.

3.4.1.4 Tissue Detection Settings

The appearance of the Tissue Detection (TD) Settings depends on the settings which you have
made in the first step of the wizard under Global Data. In the following sections four possible
cases are described.

You have the possibility to implement your own tissue detection algorithm and make this algo-
rithm part of the workflow, see Implementing your own tissue detection algorithm [} 16].

See also

2 Implementing your own tissue detection algorithm [} 16]

3.4.1.4.1 Case A: Automatic Mode / Threshold based

Prerequisites § If in Step 1 Global Data under Tissue Detection Mode you have selected Automatic, as
well as

§ under TD Recognition Type you have selected Tissue, the TD settings will appear as fol-
lows:
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Region of Interest for Tissue Detection

Info

If you draw your own regions, make sure that these contain tissue. Empty space could lead to
an incorrect focus map as the software will use the entire drawn region to create the focus
point distribution.

The red rectangle in the live image which you can see in the Center Screen Area represents the
ROI for the Tissue Detection. Only the regions that are inside the ROI will be presented as regions
which can be scanned. Other regions outside the ROI and/or touching them will be ignored. You
can change the size of the ROI by adapting the size of the red rectangle.

Info

If two or more objects are very close to each other and thus the two or more objects are seen
as one objects it is perhaps advisable to split these objects with the Split function which is
available in the context menu seen after a right-mouse click.

If you click on Test, the software will execute the inserted parameters and show the results in the
middle part of the window. The detected objects (every object is a single scene) will be presented
with a green border.

All objects are listed in the Graphics tab. You can delete objects and even add new ones. How-
ever, the result will be only valid for this slide.

To achieve a continuous update, you can activate Live update via the checkbox. Keep in mind
that a refresh can take some seconds after changing a parameter. The main parameters of this
step are described below:
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Parameter Description

Mode & Method Here you can see the mode and method for tissue detection which
you have selected under Global Data.

Region dilation
size

Here you can enter a value for the spacing of the border around the
detected tissue.

Specimen Here you define the upper and lower borders of the specimen via the
thresholds. By clicking on one of these borders and pressing the right
mouse button you can move the borders up and down. If you have
activated the Live update, you will see the result toward the left of
center with a certain delay. The upper border (right side) is the border
for the lighter stains and the lower border (left side) is the border to
influence the darker stains. Thus moving the right side further to the
right marks the lighter stains. Moving the left side further to the left
marks the darker stains.

Min region size Here you can enter the minimum region size to be scanned. The sys-
tem will not detect regions if they are smaller than this value.

Air border dilate The air border is the border around the physical glass slide, i.e., the
area outside the glass slide and inside the red frame. This value deter-
mines the dilation of this air border. Everything inside this dilated air
border will not be recognized as tissue/a marker. This is a measure for
ensuring that slide edges and coverslip edges are not detected as
needing to be scanned.

Over the peak fac-
tor

This parameter is only visible if the Automatic checkbox is activated. 
It defines the distances between the glass peak of the slide and the
upper threshold value for the specimen detection. Thus if Automatic
is activated, the upper value will be determined automatically.

Max elongation This setting is important to remove coverslip edges. Coverslip edges
are normally structures with a large number for the ratio of the longer
side and the shorter side. This means that every structure that exceeds
this parameter for the ratio between the longest side and the shortest
side will be excluded.

Reset Reverts the values to their default settings.

Once you have determined the appropriate settings, you can save them by selecting New via the
Options icon under Settings. The settings can then be used in another profile simply by selecting
the respective entry from the dropdown list. It is not essential to save these settings as they will
be saved within the profile. It is only necessary if the settings are to be used in another profile.

Sorting Order Sec-
tion

In the Sort order section you can select the sorting schema (numbering) for the detected objects
(regions / scenes). By clicking an Sort the selected schema will be applied. You can select from 8
different schemes. The first entry (e.g. Left Right) provides the first sorting schema and the second
entry (e.g. Top Bottom) the second sorting schema.

Example 1: Left Right / Top Bottom

The first sorting schema is from Left to Right (red arrow) and the second sorting schema is from
Top to Bottom (green arrow):
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Example 2: Top to bottom / Left to right

The first sorting schema is from Top to bottom (red arrow) and the second sorting schema is from
Left to right (green arrow):

3.4.1.4.2 Case B: Automatic Mode / Marker recognition

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Automatic, as
well as

§ under TD Recognition Type you have selected Marker, the TD settings will appear as fol-
lows:
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The settings are limited to the definition of the marker threshold (comparable to the tissue thresh-
old described above). The only further adjustable value is the Min region size, whose functional-
ity is the same as described in Case A.

Note that the creation of the Sort Order and the Sort button have the same functionality as de-
scribed in Case A.

Info

If you use the marker on the physical glass slide, make sure that the regions marked contain
specimens. Empty space could lead to an incorrect focus map as the software will use the en-
tire marked region to create the focus point distribution.
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3.4.1.4.3 Case C: Manual Mode / Draw Graphics

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Manually, the TD
settings will appear as follows:

Drawing in TD ROIs manually

If you have selected draw graphics it is possible to draw regions manually within the region of
interest if you activate draw graphics. To draw regions, you can use the tools on the Graphics tab
in the general view options of the Center Screen Area. You can use it in the same way you
would generally annotate images within ZEN. The drawn regions will be saved and the same areas
will be used for the entire time the profile is applied, hence this option can only be used if the re-
gions are always defined precisely on the slide (e.g., PAP smears).

Note that the creation of the Sort Order and the Sort button have the same functionality as de-
scribed in Case A.

Info

§ If you want to mark a sample that is very faint, you can use the Display curve to change
the display settings (particularly by adjusting the gamma curve) to make it possible to see
even unstained sample of a reasonable thickness.

§ You have the possibility to adjust the Display curve (see Display tab on the bottom of the
window). The display settings will stored within in the profile. This has also an impact on
the display of the label in the Magazine view. This has also an impact on how the sample
area is displayed in the Magazine view!

3.4.1.4.4 Case D: Manual Mode / Grid definition

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Manually, the TD
settings will appear as follows:
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If you have selected use grid definition you can define a grid with rectangles or circles as Ele-
ment Types in a regular pattern. The reference point for this grid is the upper right-hand corner
of the specimen area (red rectangle). Based on this, you can define on offset from the upper left-
hand corner in x (A) and y (B) in mm and also the pitch of the grid in x (C) and y (D).

Based on the selected geometrical shape (circle or rectangle), you can define a radius or the di-
mensions in x (F) and y (E). The number of elements in x (in this example, 6) and y (in this exam-
ple, 3) defines the number of elements.
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When you click on the Create button, the grid will be generated. You will see the grid as an over-
lay in the image. It is also possible to make manual adjustments such as those used for standard
graphics in ZEN.

Note that the creation of the Sort Order and the Sort button have the same functionality as de-
scribed in Case A.

3.4.1.5 Focus Map Settings

Appropriate focus map settings are important for ensuring good focus quality throughout the
specimens. The focus map generation is done in two steps:

§ With a low magnification objective to generate the Coarse focus map. For this coarse focus
map, only some focus points are necessary. We recommend the use of the 5x Fluar for the
Coarse focus as the offset between the 5x and the scanning objective (mostly 20x) is minimal.

§ With a high magnification objective (normally the scanning objective) to generate the Fine fo-
cus map. In this case, more focus points are needed and this is normally defined via a density.
The Fine focus map is based on the coarse focus map.

The focus is not a traditional autofocus that needs to hit the sharpest z-value precisely. The sys-
tem will acquire a z-stack (defined in the next step) and calculate a curve through the focus value
(e.g., contrast value). This curve is used to determine the peak value. This makes it possible to
cover a large range while still maintaining fast focusing.

If the profile is configured in a way that involves a prescan (scan with an objective) being carried
out, the Coarse focus is disabled as this is already carried out while prescanning the region of in-
terest.
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As the settings under Camera, Exposure, Post Processing, Objective and Focus are described
in the ZEN Online Help in the corresponding topics, we only describe the slidescan specific set-
tings in the following sections.

We also recommend to read the following topics where you can find detailed how to guides for
the focus relevant topics:

§ Adjusting Coarse Focus Map Settings (FL) [} 22]

§ Adjusting Fine Focus Map Settings (FL) [} 28]

3.4.1.5.1 Sharpness measure set

Item Description

Basic The autofocus is contrast-based, hence the algorithm will focus on the high-
est contrast along the z-stack. It is a simple but fast autofocus.

Best The autofocus is also contrast-based in this case, thus the algorithm will fo-
cus on the highest contrast along the z-stack. Compared to Basic, the focus
is slightly slower but more accurate for certain samples. Please be aware that
Best does not mean that this algorithm is always superior to Basic, as this de-
pends on the kind of tissue/specimen.

FFT This autofocus setting applies to the Fourier transform algorithm to deter-
mine the best focus value. This algorithm is slower than the other algorithms
and should be used only in the case of the Ring aperture contrast. It is not
ideal for standard brightfield contrast or fluorescence as this algorithm looks
for two contrast peaks and the local minimum between them.

HG 2^8 This is an advanced algorithm compared to Basic and Best. This algorithm fo-
cuses less on the larger stained structures and more on the smaller local
structures, thus this algorithm will focus more on nuclei, for example, than
on unstained structures (e.g., immunohistochemistry stains).

Based on the current status of evaluation, this means that HG2^8 is a good
autofocus method if a user wants to focus on nuclei.

Drawback: The weight of dirt also increases, hence it should only be
used for the fine focus, not the coarse focus.

Contrast
Power

This algorithm is comparable to the HG 2^8.

3.4.1.5.2 Focus point strategy set

Info

The focus point strategy set will be applied for each scene, i.e., as a separate detected object
in each case. If you select six fixed points for the Coarse focus, the software will apply 6 focus
points for each scene.

Certain Focus point strategies sets have an additional checkbox called Prefer border. If this
checkbox is activated the system will put preferable more focus points to the border of the de-
tected specimen. This is advisable if the border of the specimen has compared to the other parts
of the object significant other focus values.
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If the setting density is part of the Focus point strategy set this value gives the percentage of
generated focus points in relation to the total number of tiles of the object (e.g. if the object has
2000 tiles and the setting is set to 0.1 (= 10%) the system would generate 200 focus points). As
especially for larger objects too many focus point will be generated (you have to keep in mind
that not always a larger number of focus points will automatically result in higher overall focus
quality) you can define also a maximum number of focus points (max. number) which is advis-
able.

If you use the automatic tissue detection and you define a border dilation the system will subtract
this dilatation before the focus points are distributed, thus no focus point will be put in the dila-
tion zone. This applies only for the automatic tissue detection.

To ensure that the focus points are within the tissue the system will move the focus points a cer-
tain number of field of views away from the border. This value can be adjusted under Tools | Op-
tions … | Tab Acquisition | Expander Axio Scan | Minimum Margin of focus point distribu-
tion in tile(s). The default setting is 1. This gives with a wide variety of specimens a very good re-
sult. It has to be kept in mind that this value for the software version ZEN 2012 slidescan and ZEN
2012 slidescan SP2 was 2 (and a fixed not shown parameter).

Item Description

Onion skin This is a density focus schema. The resulting focus points are dis-
played as layers of onion skin, providing an even distribution and also
ensuring that the border in particular has enough focus points. This is
the standard setting for the fine focus map. The parameter is a den-
sity with a standard setting of 0.1. This setting means that 10% of the
total number of viewing fields will be used as focus points to calculate
the focus surface. For large specimens this number can get very large,
but a larger number of focus points does not always automatically
mean a better quality calculation of the focus surface. For this reason,
the user can also define a maximum number of focus points. This
number is normally in the range of 24 to 36 points. This focus point
strategy set is recommended for mid-sized to large objects.

Example (Density: 0.1; max number 24):

Every Nth tile The system will put a grid over the specimen with a distance between
two focus points of the specified value (N) for the number of camera
viewing fields in the x and y direction. This is a clearly defined way to
create the focus point, even it creates more focus points and will take
longer to create the focus map. The focus point strategy set is recom-
mended for mid-sized and smaller objects.
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Item Description

Example (every 5th tile):

Every tile The system will focus on every tile. This is particularly time-consuming
for scans with a large magnification and/or large samples; however, it
yields the best results for very uneven specimens.

Number of focus
points

Here the user defines a fixed number of focus points per object
(scene). The default setting for the Coarse focus is six focus points per
scene.

Example (n = 24):

Density The density is similar to that of an onion skin; the difference is that
the pattern is not distributed like the layers of an onion. The distribu-
tion is more evenly spread over the specimen/scene. This setting can
also be used to define a maximum number of focus points. The cre-
ation of this focus map is more random – as shown in the example –
and thus the onion skin is recommended over the density.

Example (density: 0.1; max number 24):
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Item Description

Grid cell size This setting defines a fixed grid over the specimen to establish the fo-
cus points for the focus surface. The value is in µm. This setting is in-
dependent from the current frame/sensor size of the camera used. If
you want to use a setting that is based on the chip size of the camera,
please use “Every Nth tile”.

Example (1000 µm 1000 µm):

Center of Gravity The system will place one focus point within each scene/object. The
position of this focus point is the center of gravity, thus the whole ob-
ject has only one focus point. This is a useful setting for small objects
(e.g., Tissue micro arrays). Be aware that for certain structures (such
as a half moon), the center of gravity may lie outside the tissue, hence
the system has nothing to focus on. In such cases, select “Number of
focus points” with 1 as the parameter. The center of gravity is a valid
option, e.g., for Tissue Micro Arrays to place only one focus point in
each core.
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3.4.1.6 Scan Settings

In this wizard step you can adjust the scan settings. You can read how to adjust the settings in
the chapter Adjusting Scan Settings for FL Profiles [} 34].

3.4.2 Settings for Brightfield Profiles

3.4.2.1 Global Data

From here, you can define global settings. Depending on these global settings, both the wizard
and the workflow will be adapted automatically.
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Parameter Description

Profile Displays the name of the selected scan profile. This name cannot be
changed here.

Description Shows the description of the scan profile. As the information content
of the profile name is always limited, you can insert additional infor-
mation here to highlight the most important profile settings (e.g.,
magnification/z-stack settings/focus map settings).

Profile Type Here you can select between Brightfield and Fluorescence profile
types. If you choose brightfield, AF Contrast Type settings will not be
shown.

Tissue Detection
Mode

This is where you select the kind of tissue detection you want to ap-
ply. The following three modes are available:

- Automatic In this mode, the system detects the tissue automatically.

This is the most common selection (together with Tissue) as it works
independently of the kind of specimen and specimen preparation.

- Interactive In this mode, the system will pause the scan process if a batch is
started and waits for your input to define a region of interest manu-
ally. As the system pauses until this interaction is complete, this func-
tion has to be used very carefully.

- Manually In this mode, you can define a region of interest to be scanned manu-
ally or a grid in a subsequent step of the wizard. This is an option if
you only want to select a subset of the tissue on the slide, e.g., if the
tissue is very faint, the system cannot detect the specimen reliably, or
if the specimen has a regular pattern on the slide.

If you use this function, the defined region/regions will always be ex-
actly the same for all slides assigned with this profile, thus it can be
only applied if you have a fixed scan region (e.g., PAP smears).

TD Recognition
Type

Not available if you set Tissue Detection Mode to Manual.

In both cases the system will generate a preview using the separate
preview camera.

- Marker A Marker is used to encircle the specimen manually on the front of
the physical slide. In this case, the threshold will be used to detect the
marker. Everything inside this marker will be scanned.

- Tissue The tissue detection is carried out via thresholds.
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3.4.2.2 Label Scan Settings

Here you can select the capture parameters for the label area.

The label area ROI (Region Of Interest) is defined by the red rectangle shown in the live image. It
is possible to adjust the frame in size and position freely to fit with the label on your slide. The la-
bel area is captured with reflected light and a separate camera (called AxioCam IC).

Fig. 7: Label area of a slide (red rectangle)
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Info

It is not usually necessary to adapt the camera settings and/or light source as these settings are
factory defaults and should represent the optimal settings. For this reason, these settings
(Camera, Exposure, White Balance and Label Lamp) are not described in detail within this
section.

Parameter Description

Label Orientation Here you select how the label is aligned on a slide.

You can rotate the label image in 90° steps clockwise (CW) or keep
the original orientation (Original). If you select Use Barcode Orien-
tation, a barcode sticker has to be attached on the slide. The soft-
ware will then determine the orientation of the barcode and apply
this to the orientation of the label area of the current slide. To use this
function, a barcode label has to be attached and you also have to ac-
tivate the option Barcode Recognition active in the Recognition
section.

You can also change the label orientation later on in the software if
you browse through the slides. If all of the slides have a rotated label,
however, it is recommended to change the label orientation here.

Recognition Here you can check if the barcode or characters can be recognized.

If you click on Test, the system will show the region of interest with
the orientation given and apply the barcode recognition. The result
will be presented in the Recognized field.

Barcode If the Barcode Recognition active checkbox is activated, the system
recognizes the barcode and saves the barcode information as meta-
data within the image.

If you want to use the barcode information as part of the image
name, you have to apply automated naming and use the keyword
“RecognizedCode (%N)” to make the barcode part of the image
name.
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Parameter Description

By default, the software will check for all implemented barcode types
and all orientations. It is not necessary to define a specific barcode. If
the label contains two or more barcodes with a different barcode
type, we recommend that you define the specific barcode type you
are looking for. To activate a specific barcode, open the expander for
Barcode types and activate only the barcode you want to be read.

Info

You have the possibility to adjust the display curve (see Display tab on the bottom of the win-
dow). The display settings will stored within in the profile. This has also an impact on the dis-
play of the label in the Magazine view.

3.4.2.3 Preview Scan Settings

The preview for brightfield scans will always be taken with the separate preview camera, thus the
system generates the preview image with one snapshot.

Parameter Description

Camera, Exposure,
White Balance

This is where you can adjust the settings for the camera and the illu-
mination; however, we recommend that you do not change these set-
tings for the sake of producing reproducible results. As the controls
are similar to the standard ZEN controls for cameras, please refer to
the appropriate chapters, see ZEN (blue edition) Online Help / Camera
tool. It is not possible to change the camera for the preview (under
Camera), as this is fixed. See also the following information regarding
the best setting for an exposure time.

Info

Avoid any kind of over exposure of the image (especially outside the slide). An overexposed im-
age can result in a sub-optimal shading correction. The same applies if the image is too dim,
also this will result in a sub-optimal shading correction. To avoid these issues activate the
checkbox to view the overexposure (lower part of the window in the tab Dimensions the
checkbox Range Indicator). Adjust the exposure time of the camera (expander Exposure and
the setting Time) to a value until you see the first red pixels showing the overexposure, now
decrease the exposure time in 1 ms steps until the red pixels disappear. Once the red pixels dis-
appear decrease the exposure time additionally by 1 ms to be sure that for all cases no overex-
posure will be seen.
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Notes on setting up the region of interest for the preview image

An important adjustment to be made is the definition of the region of interest for the preview im-
age of the specimen area. The system will take this region of interest, capture it, and apply tissue
detection (if selected) to it. This includes the saved image along with the scanned image and the
image of the label area.

The region of interest is adjusted on the middle part of the Center Screen Area via the red rec-
tangle:

The red rectangle can be adjusted by editing its frame.

Info

§ For best results the frame should cover the complete slide and some air around. Especially
for the detection of an empty area on the slide, for the automated shading correction on
glass, it is important that the red frame is not set too small (e.g. around the tissue only).
Otherwise the sample could be considered as empty region. This would result in a sup-op-
timal shading correction. If you want to limit the range for the tissue detection use the red
frame in the Tissue Detection Settings section in the sub-sequent step. Avoid that the
red frame covers the label area of the slide.

§ You have the possibility to adjust the Display curve (see Display tab on the bottom of the
window). The display settings will stored within in the profile! This has also an impact on
the display of the label in the Magazine view. This has also an impact on how the speci-
men area is displayed in the Magazine view!
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3.4.2.4 Focus Map Settings

Appropriate focus map settings are important for ensuring good focus quality throughout the
specimens. The focus map generation is done in two steps:

§ With a low magnification objective to generate the Coarse focus map. For this coarse focus
map, only some focus points are necessary. We recommend the use of the 5x Fluor for the
Coarse focus as the offset between the 5x and the scanning objective (mostly 20x) is mar-
ginal.

§ With a high magnification objective (normally the scanning objective) to generate the Fine fo-
cus map. In this case, more focus points are needed and this is normally defined via a density.
The Fine focus map is based on the coarse focus map.

The focus is not a traditional autofocus that needs to hit the z-value with the sharpest image pre-
cisely. The system will acquire a z-stack (defined in the next step) and calculate a curve through
the focus value (e.g., contrast value). This curve is used to determine the peak value. This makes it
possible to cover a large range while still maintaining fast focusing.
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As we recommend leaving most of the settings untouched, here we will focus on the two most
important settings, which are the Focus Point Strategy and Sharpness Measure sets. You will
find a detailed description of these two settings in the following chapter.

We also recommend to read the following topics where you can find detailed instructions on how
to adjust the coarse and fine focus settings:

§ Adjusting Coarse Focus Map Settings (BF) [} 42]

§ Adjusting Fine Focus Map Settings (BF) [} 45]

3.4.2.4.1 Focus point strategy set

Info

The focus point strategy set will be applied for each scene, i.e., as a separate detected object
in each case. If you select six fixed points for the Coarse focus, the software will apply 6 focus
points for each scene.

Certain Focus point strategies sets have an additional checkbox called Prefer border. If this
checkbox is activated the system will put preferable more focus points to the border of the de-
tected specimen. This is advisable if the border of the specimen has compared to the other parts
of the object significant other focus values.

If the setting density is part of the Focus point strategy set this value gives the percentage of
generated focus points in relation to the total number of tiles of the object (e.g. if the object has
2000 tiles and the setting is set to 0.1 (= 10%) the system would generate 200 focus points). As
especially for larger objects too many focus point will be generated (you have to keep in mind
that not always a larger number of focus points will automatically result in higher overall focus
quality) you can define also a maximum number of focus points (max. number) which is advis-
able.

If you use the automatic tissue detection and you define a border dilation the system will subtract
this dilatation before the focus points are distributed, thus no focus point will be put in the dila-
tion zone. This applies only for the automatic tissue detection.

To ensure that the focus points are within the tissue the system will move the focus points a cer-
tain number of field of views away from the border. This value can be adjusted under Tools ->
Options … -> Tab Acquisition -> Expander Axio Scan: Minimum Margin of focus point dis-
tribution in tile(s). The default setting is 1. This gives with a wide variety of specimens a very
good result. It has to be kept in mind that this value for the software version ZEN 2012 slidescan
and ZEN 2012 slidescan SP2 was 2 (and a fixed not shown parameter).

Item Description

Onion skin This is a density focus schema. The resulting focus points are dis-
played as layers of onion skin, providing an even distribution and also
ensuring that the border in particular has enough focus points. This is
the standard setting for the fine focus map. The parameter is a den-
sity with a standard setting of 0.1. This setting means that 10% of the
total number of viewing fields will be used as focus points to calculate
the focus surface. For large specimens this number can get very large,
but a larger number of focus points does not always automatically
mean a better quality calculation of the focus surface. For this reason,
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Item Description

the user can also define a maximum number of focus points. This
number is normally in the range of 24 to 36 points. This focus point
strategy set is recommended for mid-sized to large objects.

Example (Density: 0.1; max number 24):

Every Nth tile The system will put a grid over the specimen with a distance between
two focus points of the specified value (N) for the number of camera
viewing fields in the x and y direction. This is a clearly defined way to
create the focus point, even it creates more focus points and will take
longer to create the focus map. The focus point strategy set is recom-
mended for mid-sized and smaller objects.

Example (every 5th tile):

Every tile The system will focus on every tile. This is particularly time-consuming
for scans with a large magnification and/or large samples; however, it
yields the best results for very uneven specimens.

Number of focus
points

Here the user defines a fixed number of focus points per object
(scene). The default setting for the Coarse focus is six focus points per
scene.

Example (n = 24):
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Item Description

Density The density is similar to that of an onion skin; the difference is that
the pattern is not distributed like the layers of an onion. The distribu-
tion is more evenly spread over the specimen/scene. This setting can
also be used to define a maximum number of focus points. The cre-
ation of this focus map is more random – as shown in the example –
and thus the onion skin is recommended over the density.

Example (density: 0.1; max number 24):

Grid cell size This setting defines a fixed grid over the specimen to establish the fo-
cus points for the focus surface. The value is in µm. This setting is in-
dependent from the current frame/sensor size of the camera used. If
you want to use a setting that is based on the chip size of the camera,
please use “Every Nth tile”. As seen on the sample, this schema is not
as strict as Every Nth tile, thus Every Nth tile is recommended over the
Grid cell size.

Example (1000 µm 1000 µm):
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Item Description

Center of Gravity The system will place one focus point within each scene/object. The
position of this focus point is the center of gravity, thus the whole ob-
ject has only one focus point. This is a useful setting for small objects
(e.g., Tissue micro arrays). Be aware that for certain structures (such
as a half moon), the center of gravity may lie outside the tissue, hence
the system has nothing to focus on. In such cases, select “Number of
focus points” with 1 as the parameter. The center of gravity is a valid
option, e.g., for Tissue Micro Arrays to place only one focus point in
each core.

3.4.2.4.2 Sharpness measure set

Item Description

Basic The autofocus is contrast-based, hence the algorithm will focus on the high-
est contrast along the z-stack. It is a simple but fast autofocus.

Best The autofocus is also contrast-based in this case, thus the algorithm will fo-
cus on the highest contrast along the z-stack. Compared to Basic, the focus
is slightly slower but more accurate for certain samples. Please be aware that
Best does not mean that this algorithm is always superior to Basic, as this de-
pends on the kind of tissue/specimen.

FFT This autofocus setting applies to the Fourier transform algorithm to deter-
mine the best focus value. This algorithm is slower than the other algorithms
and should be used only in the case of the Ring aperture contrast. It is not
ideal for standard brightfield contrast or fluorescence as this algorithm looks
for two contrast peaks and the local minimum between them.

HG 2^8 This is an advanced algorithm compared to Basic and Best. This algorithm fo-
cuses less on the larger stained structures and more on the smaller local
structures, thus this algorithm will focus more on nuclei, for example, than
on unstained structures (e.g., immunohistochemistry stains).

Based on the current status of evaluation, this means that HG2^8 is a good
autofocus method if a user wants to focus on nuclei.

Drawback: The weight of dirt also increases, hence it should only be
used for the fine focus, not the coarse focus.

Contrast
Power

This algorithm is comparable to the HG 2^8.
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3.4.2.5 Scan Settings

In this wizard step you can adjust the scan settings. These settings are important as they deter-
mine the image quality that is subsequently experienced by the user in terms of exposure time,
white balance, etc. The settings under Post Processing and White Balance are similar to the
standard ZEN tools. You can read how to adjust the settings in the chapter Adjusting Scan Set-
tings for BF Profiles [} 48].

3.4.2.5.1 Comparison compression regime vs. file size

Compression regime File size

No compression 9124 MB/cm2

Lossless (JPEG XR) 4997 MB/cm2

90% JPEG XR quality 916 MB/cm2

80% JPEG XR quality 392 MB/cm2

60% JPEG XR quality 263 MB/cm2

40% JPEG XR quality 198 MB/cm2

30% JPEG XR quality 157 MB/cm2

3.4.2.6 Tissue Detection Settings

The appearance of the Tissue Detection (TD) Settings depends on the settings which you have
made in the first step of the wizard under Global Data. In the following sections four possible
cases are described.

You have the possibility to implement your own tissue detection algorithm and make this algo-
rithm part of the workflow, see Implementing your own tissue detection algorithm [} 16].
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See also

2 Implementing your own tissue detection algorithm [} 16]

3.4.2.6.1 Case A: Automatic Mode / Threshold based

Prerequisites § If in Step 1 Global Data under Tissue Detection Mode you have selected Automatic, as
well as

§ under TD Recognition Type you have selected Tissue, the TD settings will appear as fol-
lows:
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Region of Interest for Tissue Detection

Info

If you draw your own regions, make sure that these contain tissue. Empty space could lead to
an incorrect focus map as the software will use the entire drawn region to create the focus
point distribution.

The red rectangle in the live image which you can see in the Center Screen Area represents the
ROI for the Tissue Detection. Only the regions that are inside the ROI will be presented as regions
which can be scanned. Other regions outside the ROI and/or touching them will be ignored. You
can change the size of the ROI by adapting the size of the red rectangle.

Info

If two or more objects are very close to each other and thus the two or more objects are seen
as one objects it is perhaps advisable to split these objects with the Split function which is
available in the context menu seen after a right-mouse click.

If you click on Test, the software will execute the inserted parameters and show the results in the
middle part of the window. The detected objects (every object is a single scene) will be presented
with a green border.

Fig. 8: Label border of a detected object (green line)
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All objects are listed in the Graphics tab. You can delete objects and even add new ones. How-
ever, the result will be only valid for this slide.

To achieve a continuous update, you can activate Live update via the checkbox. Keep in mind
that a refresh can take some seconds after changing a parameter. The main parameters of this
step are described below:

Parameter Description

Mode & Method Here you can see the mode and method for tissue detection which
you have selected under Global Data.

Region dilation
size

Here you can enter a value for the spacing of the border around the
detected tissue.

Specimen Here you define the upper and lower borders of the specimen via the
thresholds. By clicking on one of these borders and pressing the right
mouse button you can move the borders up and down. If you have
activated the Live update, you will see the result toward the left of
center with a certain delay. The upper border (right side) is the border
for the lighter stains and the lower border (left side) is the border to
influence the darker stains. Thus moving the right side further to the
right marks the lighter stains. Moving the left side further to the left
marks the darker stains.

Min region size Here you can enter the minimum region size to be scanned. The sys-
tem will not detect regions if they are smaller than this value.

Air border dilate The air border is the border around the physical glass slide, i.e., the
area outside the glass slide and inside the red frame. This value deter-
mines the dilation of this air border. Everything inside this dilated air
border will not be recognized as tissue/a marker. This is a measure for
ensuring that slide edges and coverslip edges are not detected as
needing to be scanned.

Over the peak fac-
tor

This parameter is only visible if the Automatic checkbox is activated. 
It defines the distances between the glass peak of the slide and the
upper threshold value for the specimen detection. Thus if Automatic
is activated, the upper value will be determined automatically.

Max elongation This setting is important to remove coverslip edges. Coverslip edges
are normally structures with a large number for the ratio of the longer
side and the shorter side. This means that every structure that exceeds
this parameter for the ratio between the longest side and the shortest
side will be excluded.

Reset Reverts the values to their default settings.

Prefer Center for
Shading Scan Area

If activated, the software will force the region which will be used for
the shading correction in the middle of the slide for magnifications of
the scan of >= 20x to avoid to be influenced by e.g. the coverslip
edges. By default this option is deactivated.

If you see in the scanned image tiling artefacts we recommend to ac-
tivate this option and recheck the shading quality. If this option is acti-
vated it can be that the region is splitted in smaller regions (as the
software is limited regarding the search area because the outer re-
gions are out of limits), this has as consequence that the shading cor-
rection scanning is slower, but compared to the total scanning the re-
duction of several seconds has no major influence on the scanning
time.

Software Manual ZEISS ZEN 3.1 (blue edition) | en-US | Rev.1 92



3 Slidescan Wizards | 3.4 Advanced Scan Profile Wizard (online) ZEISS

Parameter Description

Show Shading
Scan Area

If activated, the software will show the area used to generate the
shading reference image for this slide. For certain scan magnifications
the region will be shown even it will be not used.

Once you have determined the appropriate settings, you can save them by selecting New via the
Options icon under Settings. The settings can then be used in another profile simply by selecting
the respective entry from the dropdown list. It is not essential to save these settings as they will
be saved within the profile. It is only necessary if the settings are to be used in another profile.

Sort Order Section In the Sort Order section you can select the sorting schema (numbering) for the detected objects
(regions / scenes). By clicking an Sort the selected schema will be applied. You can select from 8
different schemes. The first entry (e.g. Left Right) provides the first sorting schema and the second
entry (e.g. Top Bottom) the second sorting schema.

Example 1: Left Right / Top Bottom

The first sorting schema is from Left to Right (red arrow) and the second sorting schema is from
Top to Bottom (green arrow):

Example 2: Top to bottom / Left to right

The first sorting schema is from Top to bottom (red arrow) and the second sorting schema is from
Left to right (green arrow):
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3.4.2.6.2 Case B: Automatic Mode / Marker recognition

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Automatic, as
well as

§ under TD Recognition Type you have selected Marker, the TD settings will appear as fol-
lows:
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The settings are limited to the definition of the marker threshold (comparable to the tissue thresh-
old described above). The only further adjustable value is the Min region size, whose functional-
ity is the same as described in Case A.

Note that also the Shading options, the creation of the Sort Order and the Sort button have the
same functionality as described in Case A.
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Info

If you use the marker on the physical glass slide, make sure that the regions marked contain
specimens. Empty space could lead to an incorrect focus map as the software will use the en-
tire marked region to create the focus point distribution.

3.4.2.6.3 Case C: Manual Mode / Draw Graphics

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Manually, the TD
settings will appear as follows:

Drawing in TD ROIs manually

If you have selected draw graphics it is possible to draw regions manually within the region of
interest if you activate draw graphics. To draw regions, you can use the tools on the Graphics tab
in the general view options of the Center Screen Area. You can use it in the same way you
would generally annotate images within ZEN. The drawn regions will be saved and the same areas
will be used for the entire time the profile is applied, hence this option can only be used if the re-
gions are always defined precisely on the slide (e.g., PAP smears).

Note that also the Shading options, the creation of the Sort Order and the Sort button have the
same functionality as described in Case A.
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Info

§ If you want to mark a sample that is very faint, you can use the Display curve to change
the display settings (particularly by adjusting the gamma curve) to make it possible to see
even unstained sample of a reasonable thickness.

§ You have the possibility to adjust the Display curve (see Display tab on the bottom of the
window). The display settings will stored within in the profile. This has also an impact on
the display of the label in the Magazine view. This has also an impact on how the sample
area is displayed in the Magazine view!

3.4.2.6.4 Case D: Manual Mode / Grid definition

Prerequisites

§ If in Step 1 Global Data under Tissue Detection Mode you have selected Manually, the TD
settings will appear as follows:

If you have selected use grid definition you can define a grid with rectangles or circles as Ele-
ment Types in a regular pattern. The reference point for this grid is the upper right-hand corner
of the specimen area (red rectangle). Based on this, you can define on offset from the upper left-
hand corner in x (A) and y (B) in mm and also the pitch of the grid in x (C) and y (D).
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Based on the selected geometrical shape (circle or rectangle), you can define a radius or the di-
mensions in x (F) and y (E). The number of elements in x (in this example, 6) and y (in this exam-
ple, 3) defines the number of elements.

When you click on the Create button, the grid will be generated. You will see the grid as an over-
lay in the image. It is also possible to make manual adjustments such as those used for standard
graphics in ZEN.

Note that also the Shading options, the creation of the Sort Order and the Sort button have the
same functionality as described in Case A.

3.5 Advanced Scan Profile Wizard (offline)

This wizard is an offline wizard, which means that the system will not move the tray (slide) and
you will not see any live images from the cameras. But you can still change the parameters. This is
a mode that is appropriate if you want to change parameters that are not directly associated with
a live image; e.g., Z-stack and EDF (extended depth of focus) settings.

It is not necessary to move the physical glass slides to adjust these settings. As a result, the func-
tionality is limited compared to the Advanced Profile Wizard (online) but does not contain
more settings than this wizard. Please refer to the Advanced Profile Wizard (online) for help with
certain functions.

3.6 Tissue Detection Wizard (offline)

Info

This wizard is only active if a preview scan was generated previously. Once the system has
started the preview generation, you can start the Tissue detection wizard immediately and
work in parallel.

The wizard is accessed via the Scan Profiles options menu.

Here you can change the region that the system will scan afterwards in a single step. It is not pos-
sible to change any settings other than tissue detection; however, the option is available to navi-
gate directly to the next slide (Next slide) or previous slide (Previous slide). This makes the
switch between the slides fast and convenient.
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This option does not exist for the other wizards. It is not necessary to move the physical glass
slides to adjust these settings.

Generally speaking, you will not change the settings in the wizard on the left-hand side. Instead,
you will normally work directly in the image of the specimen area to mark the region(s) of interest
or delete regions of interest that have been wrongly detected. To delete a region of interest, sim-
ply select the region and hit “Delete” on the keyboard. You can also use the multi-select func-
tion. 
The hotkey CTRL+Z allows you to undo the most recent actions.
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The red rectangle is not a graphic; it is the frame to define the region where the automated tissue
detection is looking for specimens. It is possible to draw graphics manually outside this frame. In
the Graphics tab in the lower part of the window, you can view and manage the graphics (re-
gions of interest) that you have drawn.

As the regions of interest are standard graphics within ZEN, you have access to the advanced edit-
ing options depending on the graphics type, such as Split, Merge, Edit points, etc.

The tissue detection settings are basically the same as described in the Advanced Scan Profile
wizard in the Tissue Detection Settings chapter.

3.7 Axio Scan Calibration Wizard (online)

Info

The first position of the tray must hold the Geometric calibration slide (474029-9030-000), the
second position the Color calibration slide (474029-9041-000). The tray with the calibration
slides must be placed in the first position within the magazine.

The following settings can be calibrated or checked:

§ Parfocality of the objectives

§ Parcentricity of the objectives

§ Adjustment between preview camera and scan camera

§ Scaling of the objectives

§ Determination of the camera rotation (this is a double-check); if the camera rotation is not in
the expected range (<= 0.5°), please contact ZEISS service

§ Color calibration (you need the Color calibration slide (474029-9041-000) for this calibration)
– this step can be skipped

The wizard guides you through the process step-by-step. The steps do not normally require user
interaction (only the color calibration step needs an user interaction, loading the calibration, thus
this calibration should be available). It is only necessary to start the action for each step. Once the
action is complete, this will be indicated by a green light. You can then continue with the next
step. The last step is to save the data to the system.
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4 Functions and Reference

4.1 Scan Tab

Here you will find the most important functions needed to operate the Axio Scan.Z1 system. The
tab is closely interlinked with the Magazine view, which can be found in the Center Screen
Area. On top of the tab, you will find the Default Scan Profile (1) section where you can select
predefined scanning profiles or create new profiles. Additionally, the Smart Profile Selection (2)
and the Scan Profile Wizard (3) will help you with finding a suitable profile or changing and cre-
ating a new one. You can start your preview scans or scans with the prominent Scan buttons
(4).

1

2

3

4

Fig. 9: Scan tab

Parameter Description

Default Scan Pro-
file section (1)

From the dropdown list, you can select the default scan profile which
will be used if new mounting frames are inserted. The system assigns
the selected profile to all newly inserted slides. Click on the Options

button  to open the Default Scan Profile Options [} 102] con-
text menu.

Smart Profile Se-
lection…(2)

Clicking on this button opens the Smart Scan Profile Selection wizard.
This wizard helps you to open predefined profiles. This is the fastest
and most intuitive way to assign and generate scanning profiles.

Scan Profile Wiz-
ard…(3)

Clicking on this button opens the Scan Profile wizard. This wizard
helps you to change/modify existing scanning profiles very easily.
You can change the profile for each mounting frame afterwards in
the Magazine view. If the default profile is changed, this profile will
also be assigned to all unprocessed slides.

Scan buttons (4)
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Parameter Description

- Start Preview
Scan

Starts a preview scan of all selected slides.

To select a slide, go to Magazine view and activate the slide's check-
box in the Process column. This checkbox will be activated by default
if mounting frames are inserted.
The settings to generate the preview will be used as defined by the
assigned profile. For brightfield specimens, the preview consists of a
snapshot of the label area (reflected light) and of the specimen area
(transmitted light).
The result will be shown in the Preview column of a slide. To enlarge
the view, double-click on the image. The software opens the image in
a separate tab. To adapt the regions to be scanned, please use the
Advanced Scan Profile Wizard or the Tissue Detection Wizard.

- Start Scan Starts a scan of all selected slides.

The scan consists of the preview generation (label area and specimen
area), tissue detection, focus map, and high resolution scan of the
specimen. The settings will be used as defined by the assigned profile.
To open an image, double-click on it and it will open in a separate tab
in the center of the screen.

4.1.1 Default Scan Profile Options

Menu entry Description

New Scan Profile… Creates a new profile. If a new profile was created, it will be
automatically assigned to all slides in Magazine view.

Smart Profile Selection… Opens a wizard to select a predefined profile. The user will
be guided through a series of questions about the specimen,
resulting in the most appropriate profile for the digitization
process. It is recommended to process this profile afterwards
with the Scan Profile Wizard.

Advanced Scan Profile
Wizard…

Opens a wizard to adapt all possible profile settings and al-
lows the user to utilize the full flexibility of the system. This
wizard is recommended for experienced users.

Scan Profile Wizard… Opens a wizard to adapt basic settings of the profile; e.g.,
barcode/scanning objective/z-stack.

Rename Renames the selected profile.

Save as Saves the user profile under another file name.

Delete Deletes the selected profile.
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4.1.2 Naming Definition Tool

Fig. 10: Naming Definition tool

Here you can define naming definitions for the acquired files/images. You can select several defi-
nitions for the file names from the dropdown list. The name automatically contains the detected

barcode content if the barcode detection is active for the active profile. Click on the  Op-
tions button  to define new, editor delete existing naming definitions.

Info

The Preview field shows a preview of the configured file name.

Parameter Description

Naming Definition
options

- New Here you can create a new naming definition. The system will ask for
the name of the definition and you can then set up the naming defini-
tion in the naming dialog.

- Edit Here you can edit the current naming definition.

- Rename Here you can rename the current naming definition.

Save As Here you can save the current naming definition under another name.

Delete Here you can delete the currently selected naming definition.

Import Names,
Profiles and
Scenes names

Clicking on this button allows you to import the image names and
used profiles. You also have the option to apply scene names. When
starting an import, it is necessary to insert all your slides beforehand.
The software will only apply the imported parameters for slides that
have been inserted with the status “new”. 
You can read more details on the import under Importing names, pro-
files, and scenes.

Name, Profile and
Folder from Bar-
code

Activating this checkbox allows you to use barcode information to
name image, assign profiles and sub directories.
You can read more details on the import under Using barcode to de-
fine name, profile and subfolder [} 18].

Software Manual ZEISS ZEN 3.1 (blue edition) | en-US | Rev.1 103



4 Functions and Reference | 4.1 Scan Tab ZEISS

4.1.3 Storage Location tool

Fig. 11: Storage location tool

Here you can specify the storage location of the created images. A location can be a local path on
the computer in use as well as a network share to store the data on a remote server. It is recom-
mended to store the images locally, as depending on the network properties, the connection may
not be sufficiently reliable to store the data. This may result in slowing down if the network con-
nection is performing at a lower rate. If a network share is selected, a transmission rate of 100
MB/s is recommended. If they are available, you can select paths that have already been used
from the dropdown list. Clicking on the Create New Folder button in the Browse Folder dialog
creates a new storage folder.

By default the system stores the images in a temporary folder first and after the scan he system
copies / moves the image to the specified location.

This makes sure that in the destination folder are only the scanned images and not other tempo-
rary files. If the temporary folder is on the same hard disk the files will be moved (very fast) if not
the file will be copied (e.g. to a network share), this will take longer. The next scan will only be ini-
tiated once the move / copy process is finished to ensure a proper operation. This principle en-
sures also that once the file is copied it can be used from other subsequent processes, what was
not possible if the file was directly written to the destination path.

You can decide if you want to use the temporary folder (recommended as this avoids that tempo-
rary files are saved to the user defined storage location) via the Tools / Options / Acquisition / Axio
Scan. If you activate the checkbox Use separate folder for temporary files the images will be
temporarily stored in the specified directory and copied / moved afterwards to the destination
folder. If the checkbox is activated the user can insert a path as temporary folder via the button
Change Folder. If possible, the folder should be on the same hard disk as the destination direc-
tory to speed up the transfer process.
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4.1.4 Axio Scan tool

Fig. 12: Axio Scan tool

Parameter Description

Door status Here you can see whether the door is open or closed. With the Close/
Open button nearby, you can open or close the door depending on
the current status. This function is equivalent to the Open/ Close but-
ton on the device itself.

Stage status Here you see if a tray is loaded or not. You can load a tray by double-
clicking on the tray buttons on the left-hand side of the tool. If a tray
is loaded, the Unload tray button will be shown . Clicking on this
button will unload the tray located on the stage into the magazine.

Tray Information Here you can see information on the tray and the mounting frame.
Hover over the tray buttons on the left to see the information in the
display fields. The signal colors in front of the buttons indicate the
current status of the trays. This is the same kind of signal that can be
found on the device itself. Refer to the operation manual for a de-
tailed description. Double-clicking on the tray button inserts the
mounting frame. If another frame is mounted, it will be removed au-
tomatically.

- Tray Position Shows the position of the tray/mounting frame inside the magazine.

- Tray Type Specifies the inserted mounting frame type (e.g. High-precision 1x3 or
High-precision 2x3).
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Parameter Description

- Tray Status Shows the status of the frame (e.g. processed, preview done).

Slide Scanner sta-
tus information

This sections gives you information on the Stage Position (e.g. safe)
or Working State (e.g. ready) of the device. It is the same informa-
tion as shown by the main indicator on the device itself (e.g. ready,
processing, warning).

4.1.5 Acquisition Monitoring

To check the image quality (e.g. focus and exposure time) during the scan the function “Acquisi-
tion Monitoring” is available. To activate the function you have to open the expander section and
activate “Enable for current scan”, the function will be as long activate as long the scan is run-
ning. Once activated you see an overview of the specimen in the same section and a red rectangle
shows the currently scanned region. Additionally the system will open an image document called
“Acquisition Monitoring” which contains the currently scanned region. A content is only be seen
once the system is in the scanning processing step, it will not be shown during other steps, like
the focus map steps.

Fig. 13: Acquisition Monitoring

If the function is active, you can stop the player by clicking on the “Stop” button. Now the image
document will show the last transmitted image. To check the quality also for imaging schemas
like z-stack or channel the image document will contain e.g. the complete z-stack, now you can
check the complete z-stack. If you activate “Play” the system will show again the current image
content coming from the camera.
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Fig. 14: Acquisition Monitoring - Check Image

The frame rate is limited to 1 frame per second (fps) by default. You can globally change the
frame can rate limit under Options > Acquisition > Axio Scan, but this could result in e.g. frames.
black frames. Therefore, change this value carefully.

4.2 Magazine View

This view gives you an overview of the Axio Scan.Z1 magazine. You can assign profiles and nam-
ing conventions to slides, show the status, and move trays up and down (using drag and drop) to
change the scanning order. The system will start processing slides from top to bottom for all slides
that have been activated (via the checkmark in the Process column). The view is closely inter-
linked with the Scan tab in the Left Tool Area.

Notes

§ If the door is closed (using hardware or software), the system detects all trays inside the mag-
azine and establishes both the tray type and the positions in the tray that are occupied with a
physical slide.

§ The system will also check all slides by default (see Process column) and assign the Scan Pro-
file (defined in the Scan tab) to every slide if new slides are inserted. It is still possible to
change the profile and other settings afterwards (if the slides are not processed or currently
scanned), even if the batch process has already started.

§ Only the inserted slides will be shown. Empty places in the tray will not be shown. The loaded
tray will be visualized with an orange frame around the mounting frame (in our example this
would be Tray 4).

Software Manual ZEISS ZEN 3.1 (blue edition) | en-US | Rev.1 107



4 Functions and Reference | 4.2 Magazine View ZEISS

2

3

1

Fig. 15: Magazine view

Main buttons (1)

These buttons allow you to adjust the display and settings of the magazine view with ease:

Name Description

Expand All Expands all trays so that you can see the slides contained within
them.

Collapse All Collapses all trays so that you can only see the tray positions.

Mark All Activates all slides for processing.

Unmark All Deactivates all slides for processing.

Default Order Resets the default positions of trays and slides. Only if you have
changed the order of trays or slides (e.g., by drag and drop).

Select All Highlights all slides within the magazine.

Unselect All Deactivate the highlighting within the magazine.

Skip Slide This button is only active if a batch is running. It stops the scanning
of the current slide and continues with the next slide.

Tray information section (2)

Here you can see an overview of all trays and the inserted slides. Every tray position has the same
structure:

The headline for every tray is the physical Tray Position (e.g. Tray position: 1). Below the tray
position information you will see the Tray Type which is inserted (e.g. High-precision 1x3 or
High-precision 2x3). Right-clicking on a tray will open the Magazine View context menu with
several options for magazine view or the individual trays. If you click on the little expander button
in front of the tray type, you can expand or collapse the view to see a tray's Slides . All trays are
expanded by default.
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Slide layout (3)

Each row within a tray represents a slide. Right-clicking on a slide will open the Slide context
menu with several options for the selected slide. The slide columns are always the same:

Column Description

Process Indicates whether the slide will be scanned (checkbox activated) or not
(checkbox deactivated).

Preview Shows the preview image of the slide if a preview was executed. It shows
the label area and the specimen area.

Scan Profile Assigns a specific scan profile to each slide. If a profile was adapted, the
system indicates this with a gear wheel in front of the profile name.

If you click on the Options button  behind the scan profile, the Scan
Profile Options context menu will be opened.

Scan Status Gives information about the status of the slide scanning process. This can
be:

§ new: no preview was executed and no scan

§ preview done: preview was already executed and will be displayed (in
the Preview column)

§ finished: the scan was successfully executed

If an error/warning comes up, this will be shown here. If you click on the
error/warning message, it will be displayed.

Besides the status, the software shows also the elapsed time of each single
slide and also the predicted time to finish the scan. The elapsed time the
real time needed to get to the current state, the remaining time is a pre-
dicted time to finish the scan of this slide. The predicted time is based on a
systematic learning algorithm. For every step of the scan process (like load
slide, preform preview, tissue detection, create coarse focus map, create
fine focus map and scan) the system stores a time. For coarse focus map,
create fine focus map and scan the time storage is also differentiated be-
tween bright field and fluorescence as these two acquisition regimes can
be very different. For scan we have the time for the complete scan for a
single tile. If the region is not known, the complete scan time will be taken
in account and once the region is known the single tile time will be multi-
plicated with the number of tiles, the z levels and channels. Over the time
the software will update these timing values, thus it will be more precise.
But it has to be kept in mind that the averaging will be better if the kind of
scans are similar, if you have specimens scans which differs dramatically
from these average values (e.g. very long exposure times) the predicted
time will be not as accurate as for the standard scans.

Slide Position Represents the physical position of this slide inside the tray.

Slide Name Represents the name of the image which will be generated. You can insert
a name or the system can create a name according to an automated nam-
ing rule. The selection of the procedure to be executed depends on the
Naming column.

Naming Here you can select whether the system creates the name automatically us-
ing a naming rule or specify a name manually. It is also possible to change
the name of the image once the preview has been generated by simply
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Column Description

clicking on the name and then editing it. Depending on the settings under
Naming Definition you can also import names via a CSV file or you can
use the barcode information to define a name as substring of the barcode.

Info

To enlarge the label image or the preview image of the specimen area simply click on the small
preview image. You will see an enlarged view of this image for a better recognition of the con-
tent. If the scanning for a slide is finished you do not see the overview image of the specimen
you will see a low magnification representation of the resulting image. If you want to close the
image click on the image again, move the mouse pointer of the image or click another slide to
enlarge another preview / scanned image .

A double-click on the preview image will open the Advanced Wizard at the Tissue Detection
step.

Fig. 16: Preview image enlarged

4.2.1 Magazin View Context Menu

Menu Item Description

Load tray The system will move the selected tray from
the magazine to the stage and any tray on the
stage that has already been loaded will be re-
moved automatically. A loaded tray is marked
with an orange rectangle.

Assign scan profile Opens a dropdown menu where the user can
assign an existing profile to all highlighted
slides

Mark all slides in highlighted trays for
processing

Selects all slides in the highlighted trays for
processing (it is possible to select multiple
trays).

Unmark all slides in highlighted trays
for processing

Deselects all slides in the highlighted trays for
processing (it is possible to select multiple
trays).
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Menu Item Description

Expand all highlighted trays Expands all highlighted trays by clicking on the
mouse once. To highlight a tray, hold the Ctrl
key and click on the trays you want to high-
light.

Collapse all highlighted trays Collapses all highlighted trays by clicking on
the mouse once.

4.2.2 Slide Context Menu

Menu Item Description

Move to Prescan position Moves the selected slide to the prescan posi-
tion.

Move to Scan position Moves the selected slide to the scan position.

Assign scan profile Here you can select a scan profile and assign it
to the selected slide. If you have selected sev-
eral slides, the selected profile will be assigned
to all of them.

Open image(s) Only active if a preview was generated or the
scan was finished.

The software will open the preview or scanned
image of the slide. If you have selected several
slides, all images from these slides will be
opened.

Mark all highlighted slides for process-
ing

Marks all selected (highlighted) slides for pro-
cessing.

Unmark all highlighted slides for pro-
cessing

Unmarks all selected (highlighted) slides for
processing.

Reset Scan status to new Resets the scan status of the selected slide to
“new”.

Reset scan status to previewed Resets the scan status of the selected slide to
“previewed”.

Skip Slide and go to next Only active, if the batch process is running. It
stops the current processed slide and continues
with the next slide in the queue.

4.2.3 Scan Profile Options

Menu entry Description

Open advanced wizard Opens the Advanced Scan Profile Wizard (Online Mode).
In this mode, the system will take the tray containing the
slide from the magazine (only if the tray which contains the
slide is not already on the stage). You can see a live image
from the different cameras (preview camera/scan camera)
and navigate on the slide. 
This mode is useful if you want to adjust exposure times, for
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Menu entry Description

example, and set the windows directly in real time. Thus you
will always work on a physical glass slide. On the other hand,
this can be time-consuming because the physical glass slide
has to be moved.

Open advanced wizard in
offline mode

Opens the Advanced Scan Profile Wizard (Offline mode).
In this mode, the system will not move the tray (slide) and
the cameras will not display a live image.
This mode is useful if the user wants to change parameters
that are not directly associated with a live image, e.g., Z-
stack and EDF (extended depth of focus) or focus settings. It
is not necessary to move the physical glass slides to adjust
these settings.

Open tissue detection wiz-
ard

Only active if a preview was generated.

Opens the Tissue Detection Wizard.

With the help of this wizard, you can change the region that
the system will scan afterwards. Within the wizard, you can
switch directly to the next or previous slides. This makes it
fast and convenient to switch between the slides. It is not
necessary to move the physical glass slides to adjust these
settings.
This wizard can be launched even if the preview generation
for other slides is still running.

Save adapted scan profile Only active if the scan profile was adapted.

Here you can save an adapted scan profile (an adapted scan
profile is visualized via a gear wheel in front of the profile
name). Once you have activated this function, a Save As…
dialog appears which allows you to select and save an appro-
priate name for the adapted profile.

Properties Here you can check the properties of the profile. An XML
viewer appears, which contains all of the details for the scan
profile. This information is only of interest to more experi-
enced users.
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