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Preface
Image Stitching is an additional software module for QuickPHOTO programs intended
for live view image stitching using PROMICAM USB 3.0 cameras.
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Installation
Note

For the successful Image Stitching module installation it is necessary to have the
QuickPHOTOCAMERA,QuickPHOTOMICRO orQuickPHOTO INDUSTRIAL
program in version 3.0 or 3.1 installed on your computer (version 3.1 is
recommended).

If you are going to install Image Stitching module from a supplied installation disk, insert
it into your DVD drive. An autorun screen will appear. If the autorun screen does not
appear, launch the autorun.exe file from the installation disk manually. Select Install Image
Stitching option.

If you are going to install Image Stitching module from a downloaded installation package,
run it and select the destination folder, where the installation files should be extracted.
Wait until the installation files will be extracted and an installation wizard will appear.

An installation wizard will appear. Select the desired language and continue by the Next
button. The wizard will search your computer for installed QuickPHOTO CAMERA,
QuickPHOTO MICRO or QuickPHOTO INDUSTRIAL programs. In case there is more
then oneQuickPHOTO version installed on your computer, choose from the displayed list
the desired version into which the Image Stitching module should be installed and click
the Next button.

Continue following the on-screen instructions.
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Use of the Image Stitching Module
with PROMICAM USB 3.0 Cameras
1. Description of Image Stitching Tab Control

Elements
After the Image Stitchingmodule installation, a new tab named Image Stitching will appear
in the control panel of USB 3.0 PROMICAMcameras. This tab contains elements to control
the image stitching functionality.

Start: this button enables the image stitching feature. The live viewwindow
will divide in two parts. In left part a live view from the camera displays.
In the right one a preview of a stitched image with a diminished live view
preview displays.
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Finish: this button terminates the image stitching feature.

Stitch Manually [S]: this button commences manual image
stitching. [S] key can also be used.

Repair [R]: this button commences repair of an error state. [R]
key can also be used.

Automatic Stitching:when this checkbox is activated the image stitching
process will commence automatically duringmovement of a microscope
stage. When this checkbox is not activated, image stitching needs to be
commenced manually every time by pressing the Stitch Manually [S]
button or [S] key.

Send to Main Program: this button sends the stitched image to
the main program. Maximal size of the stitched image, which
can be send to the main program is limited due to memory
consumption reasons. If the stitched image size is larger than
a maximal allowed size, a warning message will appear. In such
case it is strongly recommended to save the stitched image
directly to a hard drive instead of sending it to the main program
window. Otherwise the program may become unstable or may
"crash".

Save As...: this button opens the Save As system window for
saving the stitched image to a hard drive as a TIFF file type.

Sent to Main Program when Finished: when this checkbox is
activated, the stitched image will be send automatically to the
main program after press of the Finish button (if its size allows
that). If the stitched image is larger than a maximal allowed size
a dialog window asking for your decision, what to do with the
stitched image, will appear.
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Background Color: this control element defines a color of
those parts of the stitched image, where the image from
a microscope is not present.

Temporary Folder: this control element defines a folder
where a temporary file used by the module for its operation
is located. If possible, it is recommended to select the
temporary folder on an SSD drive (Solid-State-Drive).

Default temporary folder can be renewed by the button.

2. Recommended Image Stitching Procedure
1. Place the sample at the microscope X-Y stage.

2. Focus the microscope and set the camera's exposure time.

3. Move the stage to make sure its range covers the whole area of the sample intended
for image stitching.

4. At the Image tab set the image resolution to be used for image stitching.

5. Switch to the Image Stitching tab and press the Start button. Wait until the working
area of the camera's control panel will divide in two parts and first image will be
automatically acquired. The left part of the window displays a live view from the
camera with a green rectangle in it. The right window part contains a preview of the
stitched image with a diminished live view in it. A ratio between the sizes of both
parts can be changed by dragging the divider between them. The diminished live view
preview in the right part contains two nested rectangles. The outer rectangle always
represents the live view borders. The inner rectangle corresponds to the rectangle
displayed in the live view in the left part of the window and it defines a so called
"active area". If both rectangles are green you can move the stage.
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6. Move the stage slowly and fluently in desired direction. Avoid fast abrupt stage
movements. Active area defined by the inner rectangle must alway contain some
clearly identifiable structure. Diminished live view preview in the right window part
will move at the stitched image preview. If the Automatic Stitching checkbox is
activated, the image stitching will commence automatically, when the inner rectangle
displayed in the live view's preview moves outside the stitched image borders
(displayed by blue line). Both rectangles will become yellow and following label will
appear in the top window part: Do not move the stage now! Stitching in progress....
Stop moving the stage immediately and wait for the label to disappear and both
rectangles to become green again.
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7. In case you want to stitch current field of view to the stitched image at the stage
position, when image stitching does not commence automatically, or Automatic
Stitching checkbox is not activated, the image stitching can be commenced manually
by press of the Stitch Manually button or [S] key.

8. Continue with the image stitching until the whole desired area of the sample is acquired.
Then press the Finish button. If the Sent to Main Program after Finish checkbox is
activated, the stitched image will be automatically send to main program window (if
its size allows that). Current size of stitched image is displayed in the status bar of the
control panel. If the Sent to Main Program after Finish checkbox is not activated,
you will be asked, what should be done with the stitched image.

3. Repair of Error State
In certain situations the module can loose the information about the position of the live
view in the stitched image or the image stitching process can fail. In such cases the module
will go to an error state. Live view in the right windows part will display next to the preview
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of the stitched image, both rectangles will become red and a message will appear: Move
the stage back and press Repair button....

Move the stage back so there will be a spot, already contained in the stitched image, visible
in the live view. Try to find such spot, which can be clearly distinguished from its
surroundings. Then stopmoving the stage and press the Repair button or [R] key. Following
label will display: Do not move the stage now! Repair in progress.... The repair process
may take longer time, which depends on the dimensions of the stitched image as well as
on its complexity. If the repair process succeeds, the diminished live view moves back to
a correct place in the preview of the stitched image, both rectangles become green again
and the label disappears. If the repair process fails, following label displays: Repair
unsuccessful! Find another spot of the sample and try again.Move the stage to find another
spot of the sample and repeat the repair attempt.

4. Recommendations and Tips for Work with
Image Stitching Module

• Make sure the stage and camera are properly aligned.
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• Make sure the "active area" of the live view (framed by a green rectangle in the live
view in the left window part and by inner rectangle in the right window part) always
contains some clearly visible sharp structure. If this area contains e.g. uniform
background or some unsharp part of a sample, the module can loose information about
the position of a live view in the stitched image and go to an error state.

• Keep the microscope properly focused during the image stitching. Especially when
stitching larger amount of images, using higher magnification or when a sample is not
ideally flat, the microscope can get out of focus during a stage movement. Focus the
microscope continuously when the image stitching or repair process is currently not in
progress.

• Move the stage slowly and fluently. Avoid fast abrupt stage movements to minimize
a probability of error state occurrences.

• Make sure the illumination of a sample is intensive enough. Camera's exposure time
should not be longer than 1/15 s for 3 and 5 megapixel cameras and 1/60 s for a 12
megapixel one.When using longer exposure times a probability of error state occurrences
increases. If needed, increase the camera's sensitivity by a Gain slider at the Settings
tab. Increase the gain judiciously. If the gain value is too high a noise can become
visible in the image.

• Always set the image resolution, which covers the whole field of the camera's view, at
the Image tab. Do not use ROI image resolutions.

• Use a Shading Correction feature to achieve best illumination homogeneity of stitched
images. For more information about this feature refer to the user guide of the main
program.

• Do not make any changes in microscope setup or illumination and do not change
camera's exposure time during image stitching.

• Do not rotate sample, camera or a stage during image stitching.

• It is recommended to use an SSD drive (Solid-State-Drive) and locate a temporary
folder on it. The use of an SSD drive is advantageous especially for stitching of larger
number of images e.g. of whole histology samples, printed circuit board etc., due to
significantly higher read/write rates compared to standard hard drives. Select the folder
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with write permissions on a drive with sufficient free space. The size of a temporary
file can reach up to several gigabytes.

• The stitched image size can reach up to several gigabytes. Images of such size cannot
be opened in the main program or in standard image viewers. For opening of such
images use so called "whole slide viewer" programs. Some of them can be downloaded
for free.

• Proceed using zig-zag pattern (see image below) when stitching larger number images.
If you would proceed randomly, inaccuracies in stitched images can appear.

• Alway make sure the live view's diminished preview has a 10-20% overlap with
a stitched image preview.

5. HDR Image Stitching
Image Stitching module can be used also in conjunction with the HDR module. This
combination enables image stitching of HDR images.

Proceed as follows:

1. Enable and set the HDR feature and acquire an HDR test image, before you start
image stitching. For time efficiency it is recommended to define the exposure time
range for the HDR feature manually.
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2. Set the camera's exposure time with which the live view's exposure (brightness)
corresponds best with the HDR test image, before you start image stitching.

3. During the image stitching proceed according to the procedure described earlier in
this manual. There will be always acquired an HDR image, which will be used for
image stitching.

6. Information about the Image StitchingModule
Functionality

• The Image Stitching module uses a live view in lower resolution for navigation and
a preview of a stitched image. For image stitching it uses acquired images in resolution
set at the Image tab to achieve the highest possible quality of stitched image as well as
highest accuracy of measurements.

• High accuracy measurements can be performed in a standard way in images, which
can be opened in the main program.

• The image stitching process takes place at a hard drive. This rapidly decreases memory
consumption and enables stitching of images with resolution up to several gigapixels.

• In some occasions a temporary file is being enlarged at a hard drive during image
stitching process. In those cases the image stitching process can take longer then usually.
This delay becomes most significant when stitching larger number of images.

• The camera will be set to manual exposuremode automatically, when the image stitching
feature is activated. The camera will be set to the previously used exposure mode when
finished.

• Maximal size of images, which can be send to the main program differs for 32bit and
64bit operating systems.Maximal resolution is 33megapixels in 32bit and 81megapixels
in 64 bit operating systems.
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System Requirements
Minimal Computer Requirements:

• Intel® Core i3 processor
• 2 GB RAM
• 1x PCI EXPRESS 2.0 slot for desktops or 1x ExpressCard slot for laptops
• DVD drive
• Microsoft® Windows® 7/8.1/10 (32bit or 64bit)

Recommended Computer Requirements:

• Intel® Core i5 or better processor
• 4 GB RAM or more
• 1x PCI EXPRESS 2.0 slot for desktops or 1x ExpressCard slot for laptops
• DVD drive
• Microsoft® Windows® 7/8.1/10 (64bit)

Supported QuickPHOTO Program Versions:

• QuickPHOTO CAMERA 3.0/3.1
• QuickPHOTO MICRO 3.0/3.1
• QuickPHOTO INDUSTRIAL 3.0/3.1

Microsoft®, Windows® are registered trade marks of Microsoft Corp.

v.203
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