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1 Introduction to ImSpector

ImSpector is designed for data acquisition and evaluation. It allows the implementation and
control of various hardware devices like CCD cameras, spectrometers, motorized stages, etc.
A special feature is the acquisition and presentation of up to 4-dimensional data sets. A
large number of fully automated measurements can be defined. ImSpector offers various
evaluation features including profile generation, simple arithmetics, complex functions and
fitting routines. Another special feature is that the evaluation can be executed during

running measurements.
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2  Getting Started

2.1 Installation

ImSpector is installed and configured on the PC delivered with the measurement system.
There is a setup program on the ImSpector CD, if you need to carry out a reinstall or an
update. Just unpack the zip file to a directory on your hard disk, start the setup.exe and
follow the instructions. Reinstall and update will not change any of your config files but
will update drivers, plugins and the main program files.

2.2 Launching ImSpector

To launch the software double-click with the left mouse button on the ImSpector icon on the
desktop or select ImSpector from the menu Start—Programs—ImSpector. If there is no icon
present ImSpector can also be started by double-clicking the file Imspector.exe in the folder
\ImSpector on your hard disk. If you start ImSpector for the first time, you will be asked for
a registration key. Please copy the key from the RegKey.txt file of your ImSpector CD into
the corresponding field and press OK.

2.3 User Interface

The screenshot in figure 1 shows the user interface of Imspector.

m;'rr_lﬁasgbm_w_@ o WO
Al FEHDS L LB | G438 /]
M
smnu.n/

lite diad og

Figure 1: Overview of the Imspector workspace.

The top horizontal row shows the main menu where most features of ImSpector can be
selected. Beneath is the toolbar with shortcut buttons for a fast selection of commonly used
features. The row at the bottom of the user interface is the status bar. Located in the
upper left corner of the workspace is a measurement window which displays acquired data.
A profile window is attached to the right side of it showing an intensity profile along the
dashed line visible in the measurement window. At the right side of the screen the life-
dialogs are positioned. They display the status and the position of the hardware devices
used for measurements.
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3 Hardware Implementation

This chapters explains how to implement and configure hardware devices that should be
controlled by ImSpector.

3.1 Register Devices

Each device must be registered in ImSpector before it can be used in experiments. This has
already been done for the devices delivered with the system. To add (or remove) a device
select the dialog Register Devices from the popup menu Hardware. The upper box contains
a list of the device drivers that are currently loaded on start-up, the lower box shows the
currently registered devices. To add a device, mark the corresponding driver, press the
button New Device... and enter a name for the new device. To remove a device select it
from the 'Registered Devices’ list and press Del Device... .

Devices and Drivers il x|

—Awailahle Drivers

TimeDriver Driver
QeDriverBOI Driver
LWEB Filter Wheel Driver
l«on Driver

Gsiscanner Driver
Shutter Driwver

Mew Dewvice .. |

—Fegistered Dewvices

[xon
Scanner
Timer

fol
¥

Del Dewvice ... |

Ok

Figure 2: Register available drivers.

The order of the registered devices can be changed by clicking the arrow buttons on the
right side. Changing this order also changes the order of the dialogs shown in the Imspector
main window. To run the software correctly please note that not all orders are allowed. The
following device order should be used:
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Position Device
1 SLOT
TrimScope
XY-Scanner
ResonantPMT
PMT
Cameras
XYZ-Table
other devices here...

O NO Ol b WN

n-1 adaptive optics
n time

Adding a device to the list of available devices can be done with the 'Edit Driver Config’
from the menu Edit.

Config Drivers |

Auwailable Drivers Currenthy used
AdSLDrver.dl - > TimeDriver.dl
Arcspec.dll — 1 |QeDriverROLdI
ArcEpecthi.dl Lv'BFiltervwheel.dll
BoedDriver di €| |xondl
BleachingDriver.dll GsiScanner.dll
C14Driver.dll Shutter.dll

Chameleon.dll

Da2wandler.dll

DaAsandler.dll

DEL150.

DfgxDOirieer.dll

EcoStepperle.dl

FlashDewvice.dll

Farensic.dll

FsDriver.dll hd

e [»

Current Config Directony:

|=4ProjectsiimspectorSource siConfi Save | Resturel Cancell

Figure 3: Driver Selection Dialog.

You can control which device drivers are loaded on startup by changing the file plugins.ini
in the config directory. To do this select the dialog Edit Driver Config from the menu Edit.
The list to the left shows all available drivers, the list to the right the drivers that are
currently loaded on startup. To add a driver double click on an entry in the left list or mark
it and press the arrow right button. To remove a driver double click on an entry in the right
list or use the arrow left button. When you have finished press Save. The first time you
change the plugins.ini file, a backup is made (plugins.bak) so that you can always return
to the first configuration (by pressing Restore). You have to restart the program for the
changes to take effect.

3.2 Configure Devices

In order to operate properly each registered device has to be configured (for system cus-
tomers this is already done once during installation). To change the settings of a device

ImSpector Pro 4
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open the dialog Hardware Properties (Menu: Hardware—Configure...) see figure 4. The
dialog contains one tab page for each registered device, where all necessary settings can
be made. To test the actual configuration press Initialize. An error message will appear, if
the initialization failed.

Hardware Properties

ImagerQE Setings | DelayStage Settings | Fiterwheel Setings |

Horizontal- | 0 EI |
Varical: | 0 |

—Thigger—————— [ Board D
~ Software tigoer ’7 I':' *l
Bt trigoer (Iow= it
" Ext trigger (high-»low) | ™ Low Light Mode
Flip image
™ Horizontal
" Yertical
—Reszolution
Offzet Length
Horizontal: | o | 137
Vertical: | o | 1040
~ Translation (Pixal)

Initialize |[ 0K ]| Abbrechen |

Figure 4: The Hardware Properties Dialog.

3.3 Save Hardware Settings

Once all hardware devices have been registered and configured properly the current status
should be saved (Menu: Hardware—Save Settings). Imspector will then recall the settings
the next time it is started.

ImSpector Pro
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4 Measurement Wizard

4.1 Features

The Measurement Wizard (see figure 5) offers some efficient methods to support using
the 4D-measurement concept. It is accessible through Imspectors main menu (Measure-
ment—Wizard):

e Quickly switching detection configuration (e.g. Single Beam, CCD, Euye, ...
e Crabbing without loosing axis configuration
e Fasy access to Axis LifeDialogs

o Measurement step display during measurement

4.2 Scan Axis Selection

As in the document settings dialog all available scan axis are selectable in 4 combo boxes.
Corresponding LifeDialogs can easily be openend with the tool buttons at the bottom. A
second click on the tool button iconifies the LifeDialog.

During measurements the axis selection controls are disabled.

4.3 Start / Stop / Grab

Measurement Control now includes the Grabbing function. This temporarily deactivates all
defined scan axis and starts the measurement. As soon as the measurement terminates
(stop button or imaging complete) the axis configuration is recovered for further use. Note
that the repeat button in the Imspector Toolbar may be useful for true grabbing.

4.4 Measurement Step Display

For better keeping track on the measurement progress the Wizard displays per axis the total
steps and the steps already done. Also total acquisition steps are displayed (see figure 5).

4.5 Recording Configuration

The central point with the Wizard is selecting a recording configuration. That means keeping
axis settings as they are, one can select a different set of data acquisition devices. For
example switching between single beam and camera detection is one click. Each entry
inside the Data Acquisition control referres to a set of devices to be activated and a set
to be deactivated. Furthermore for each predefined configuration certain properties can be
set. That could be the number of beams set to "1" for the single beam set and "64" for the
camera set. See the next section (recconfig.ini) for details.

4.5.1 RECCONFIG.INI

All instrument configurations are defined through a text based ini file. Place the recconfig.ini
file into Your Imspector Config directory. To find/set this, select from the Imspector main
menu "Edit — Set Config Dir". Systems delivered by LaVision BioTec GmbH are shipped
with proper ini-files.
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[REC00]

1 i Measurement Wizard o x
2 LABEL=Sensicam QE (low light)
3 SWITCHON=XY—Scanner, TrimeScope , Imager QE e
4 SWITCHOFF=PMTs
5 DLGOFF=xyz—Table XY eI |
6 DLCGON=PMTs
7 ICONFILE=singleccd .bmp T
8 PROPSET_00=Imager Exposure Time, float ,200.0
9 PROPSET_0Ol=Imager Y Bin,int,1 LS e Cely )] v
10 PROPSET_02=Imager low light mode, int,1
11 COMMENT=Activates <b>XY—Scanner, TriMScope t
</b> and <b>Imager QE</b> for imaging. CCD set
to internal trigger mode<p><b>Important:<ul><li>Set
beam number to 64 or 32</li><li>Chose CCD scan mode
</li><li>Adjust CCD integration time</li></ul></b>
15 [RECO1] ... heasurement Made
As in the example there are various options to set for a single Snapshot =
configuration
LABEL is the name of the configuration. You will find this name
selectable in the dialog.
SWITCHON defines a coma separated list of devices to activate for
that configuration. Note that device names have to be case sensi- g ohot
tive and before/after commas musn’t be additional white spaces. _ _
SWITCHOFF is the corresponding list of devices to be deactivated. Devices SER il
DLGOFF allows to hide specific life dialogs independet of the de- T [NONE 3 : -
vice named by it's title. 2 2 O]
DLGON activates the dialogs of deactive devices.
ICONFILE points to a bitmap file with 172x86 pixels. Path is relativ 3 - L]
to Your Imspector config directory. 4 - O
PROPSET_XY sets a int, float, double or CString property (iden-
tyfied by its label) to a certain value. Again avoid additional ioRlisteps. .
white spaces before/after commas. Entries here must be con- [LuadfmmTemplate l
secutive (PROPSET_03 will only be executed if PROPSET_00,
PROPSET_01 and PROPSET_02 exist). The properties name is  ~valahleDevices
followed by the property type int, float, double, CString and a
value. - h"ﬂ T
PROPRESET_XY is applied when leaving the configuration to set < R TriMS L
a (safe) default value. Same parameters as with PROPSET. xy-.ner TrMScope  TDC
COMMENT contains a html formatted text to be displayed as a
description in the lower area of the wizard dialog. l k' @l
=" "y G
45.2 AXISCONFIG.INI wyz-. e 2 wwe..w¥  Time.. Life
The measurement configurations are defined in the axisconfig.ini
file which is located in the Config directory. The axis which are
running during the measurement are specified here. This is an
example:
1 [ACO0]
2 LABEL=Color Timelaps
3 AXIS_FIRST=Filter Wheel F
4 AXIS_SECOND=Time Lapse Time Fiqur 5.
5 AXIS_THIRD= wgure '
6 AXIS FOURTH= Measurement Wiz-
ard.
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7 ICONFILE=Filter_150.bmp

8 COMMENT=Multi color imaging with time laps
9 RECCONFIGS=REC00

10 PROPSET_00=xy—Scanner Modes, CString , ""

11

12 [ACO01]
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5 Viewing Acquired Data

5.1 The Measurement Window

Acquired data is presented in the measurement window.

* Polleno0

headline N
Data
‘\toolbar
Colormap
pixel
information

Figure 6: Measurement Window

The row beneath the data shows the colormap which is used to display different pixel
values in different colors. The toolbar located at the right side of the measurement window
contains buttons for frequently used data handling functions. The stack name appears in
the headline and the status bar at the bottom of the user interface. The information for
each pixel of the acquired data can be obtained by positioning the mouse pointer on it. It
appears in the right corner below the measurement window and states the position in the
data stack and the pixel value. If the mouse is rested at a pixel the user gets more detailed
information on the different data axes. A right click on the colormap invokes the colormap
menu. A right click on the acquired data calls up the data menu.

5.1.1 Image and Frame Size

To adjust the size of the data in the measurement window and the surrounding frame go
to the index card window. The function fit image to frame maximises the size of the image
within a frame of constant size. The function fit frame to image keeps the image size constant
and fits the frame to the image.These functions keep the ratio of the image axes constant. If
the button don't preserve aspect ratio is selected the frame-size can be varied by dragging
it with the mouse while the image always fits in the frame.

5.1.2 Zoom Functions

To reveal more details in the acquired data the user can zoom in or zoom out step by step
by selecting the appropriate command in the data window menu. In addition the user can
zoom in to a previous selected ROI.

5.1.3 The Toolbar
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The toolbar of a document (see figure 7) allows some changes of the view on the

data.

11.
12.

13.

14.

. Fit min and max of the colormap. Same result as the shortcuts F9 and F10

one after another.

This button allows to get the familiar view at a data stack. The first (x) and
the second (y) axis build one image and the third (z) axis reflects a stack
of images. For further information see section 5.1.4.

This button changes the familiar view of a data stack. The y and z axis
are swaped. For further information see section 5.1.4. This button is only
usable if the z-axis is bigger than 1.

This button changes the familiar view of a data stack. For further infor-
mation see section 5.1.4. This button is only usable if the z-axis is bigger
than 1.

This button rotates the current image through 90°.
The current third axis becomes the forth axis.

The current forth axis becomes the third axis.

. Adds up the images along the forth axis. Use button 6) or 7) if necessary.

Disables the add up or the projection mode of button 8) and 9).

. Make a projection along the forth axis. The result image contains the

highest intensity of every pixel along the forth axis.
Shows comment and meta data panel

Grab the image to "walk" over it. This button can only be used if the image
is smaller than the windowframe.

Remember scan range. Same as shortcut ctrl+shift+r or the menu entry
Right mouse click on image — Selection — Set as New ROI. Only usable
if a rectange is available.

Show Merged Channel: Displays all channels added up next to the single
channels.

ImSpector Pro 10

& (1)
NG
(3)
(4)
% (5)
£ (6)
£ (7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

) W[t

Figure 7:
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5.1.4 Change View

N

Figure 8: Change View.
Figure 8 shows an example of changing the view with the buttons on the document toolbar

(see figure 7, button 2-4).

On the left side of the figure stands a data stack with the axis sizes: x =5,y =4; z =
3;t=1.

By using the third button at the document toolbar the result will be the data stack
pointed by the arrow markt by a). The y and z axis swaped their position. Because of the
size of the y-axis we get four images. The axis sizes are now: x =5 y=3;z=4t=1.
Looking at the left data stack on figure 8 we now look at the top of the data stack. "Walking"
to it's bottom we get four images, one for every pixel in y-direction.

After pressing the forth button of the document toolbar the axis sizes changed to: x =
4,y =3; z=05;t=1. The result is the data stack pointed by the arrow marked by b).
Looking at the origin data stack we now look at the richt side of it. For this example we
get the same image five times.

5.2 Viewing Multidimensional Data Stacks
5.2.1 Choosing the Display Mode

ImSpector allows the acquisition of up to 4 dimensional data stacks. Any two data axes
can be displayed in the measurement window (xy, yz...). The mode is changed by selecting
display from the data menu and activating the desired mode. The active selection is indicated
by a tick.

5.2.2 Setting the Hidden Axis

Two of the four data axes are displayed in the measurement window while the other two are
not visible. The user can choose one of these as the hidden axes which has different display
modes. The function parse through allows the user to view successive planes defined by
the two visible axes along the hidden axis. Add up means that the values of corresponding
pixels in all data planes along the hidden axis are added and presented in a single image.
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The function maximum intensity projection searches the highest value along the hidden axis
for each pixel. These values are projected into a single picture.

5.3 Region of Interest (ROI)

ImSpector allows the selection of a part of the data presented in the measurement window.
This part can be copied to a new measurement window to view, process and evaluate it
independently from the rest of the data. This might be useful if the user is only interested
in a small part of the data or if the size of the data stack is very big.

5.3.1 Defining and Handling a ROI

In a datastack window might exist many kinds of ROls. Several devices can create ROls
for special purposes. Every ROl is represented by a button at the toolbar right to the data
window. Toogling these buttons will show or hide the corresponding ROI, leaving the mouse
on it will popup a hint, which kind of ROl it is. All ROls are shown in the datastack as yellow
dotted line, the current one has a white dotted line. Sometimes it is usefull to deactivate
all the ROIl-buttons except the one which should be edited, to make sure the right ROl is
handled.

An ROI can have different shapes. Imspector offers rectangles, ellipses, polygons and
freeforms.

Rectangles A part of the data is selected by generating a rectangle with the mouse. To
do this click at one pixel in the measurement window, keep the mouse button pressed and
drag the mouse so that a rectangle appears. Release the mouse button to confirm the
selection. To move the active selection to another area click on the field of the rectangle,
keep the mouse button pressed and drag it to the desired zone. Release the mouse button
to confirm the selection. The size of the rectangle can be varied by aiming at an edge, doing
a mouse left click at this point, keeping the mouse button pressed and pulling the rectangle
to get the desired size. The coordinates at the upper left and lower right edge show the
position of the rectangle in the visible data plane. ImSpector remembers the size and
the position of all previous defined rectangles. The menu selection from the measurement
window menu contains all functions for rectangle handling. A rectangle can be copied from
one measurement window to another by selecting copy rectangle, activating the destination
window and choosing paste rectangle. All previous defined rectangles can be revoked in
any measurement window by selecting previous or next from the selection menu.

Other shapes To switch to an different shape right click one of the drag handles of the ROI
or right click on the ROI buttons in the toolbar. A menu will apear in which it is possible to
change the shape. In that menu it is also possible to change the editing mode to resizing,
rotating or to treat the ROI requlary. For most types of ROIs it is also possible to add or
delete other regions.

5.3.2 Processing the ROI Content

To copy the content of a rectangle to a new measurement window select copy, activate the
destination measurement window and select paste. Both functions are located in the popup
menu edit.

If the rectangle is selected in a 3- or 4-dimensional data set the corresponding part on
the two invisible data axes is included in the selection. Copy and paste also transfer these
dimensions.

ImSpector Pro 12 BioTec



5.4 Data Presentation

ImSpector uses colormaps to distinguish between different pixel values. The two values
below the colormap show its range. The colormap context menu is activated by a click with
the right mouse button on the colormap.

5.4.1 Choosing a colormap

The user can choose among several standard colormaps (fire, grayscale...). In addition it is
possible to design custom colormaps. Custom colormaps can be loaded and stored. Red,
green or blue colormaps can be assigned to images in order to generate RGB images by
superimposing three different images (RGB channels). In addition the user can choose
between linear and logarithmic colormap scaling. The brightness of RGB and grayscale
colormaps can be adjusted with the function gamma correction.

5.4.2 Choosing the ideal colormap Range

By editing the numbers below the colormap the range can be customized. To do this double-
click on a number, rest the mouse pointer on it and enter the new value. Further movement
of the mouse confirms the new selection. In addition to customising the colormap range
settings ImSpector offers several functions in order to optimise the range with regard to the
displayed data. Fit maximum means that the upper boundary is fitted to the highest pixel
value contained in the whole data stack. Fit minimum sets the lower boundary to the lowest
pixel value. Fit selection maximum and fit selection minimum do the same but restricted to
a previously selected ROI. Fit Min/Max and Fit Selection Min/Max fit both boundaries.

The range and color mode of the colormap can also be adjusted by using the Colormap
Dialog from the context menu. The dialog shows a frequency distribution of all pixel in-
tensities for the currently active stack (or several stacks, if in Gallery mode, see figure 11).
Upper and lower boundary values for the active stack can be changed by moving the upper
and lower limit bars in the graph view. To change the active stack, use the dropdown box
or press the Space or Tab key. The colormap for the active stack can be set by pressing on
one of the colormap images displayed to the right of the graph view.

5.4.3 Keep Colormap Scaling

If the user watches the progress of a running measurement it is sensible to automatically
adjust the range of the colormap to the continuously changing data. The function keep
colormap scaling effects that every time a new image is taken the colormap range is auto-
matically adjusted to the highest and lowest pixel values.

5.5 Handling Several Data Stacks in a Single Window

Several data stacks can be handled in a single data window. To generate a data window
with different stacks in it simply copy and paste data stacks (or parts of data stacks) in the
same data window. Gallery Mode and superimposition

5.5.1 Gallery Mode and superimposition

The active stack is indicated by a dashed frame. A stack can be activated by a left click with
the mouse. The name of the stack appears in the status bar. The menu manage channels
contains all functions for the organisation of different data stacks in a single window. Gallery
mode is selected to view all data stacks side by side. Set gallery columns determines the
arrangement of the stacks in the window. If one is selected the different stacks are arranged
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in a vertical line. The function superimposition overlays data stacks so that images on the
same position on the hidden axis are superimposed.

Equalize colormap assigns all data stacks contained in the window the colormap settings
of the active stack. The function merge converts all one layered stacks contained in the data
window into a single multi-layered stack. Split stack divides the stack along the hidden
axis into single layered data stacks and displays them in a new data window in gallery
mode.
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Figure 11: Configure the colormap.
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Figure 12: Measurement3 shows images of the same object taken with different filters in
gallery mode. Measurement4 shows the same stack as a superimposition of the different
stacks.
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6 Data Evaluation

Profiles are used to view intensity distributions. All profile settings are located in the
measurement window menu.

6.1 Profile Types

The user can choose among profiles operating on 2D- or 3D-data. A profile is generated by
selecting a line or a rectangle in the measurement window. The associated profile window
pops up at the right side of the measurement window.

|

line profile

= R B m

|'|'ﬂ | P 0 L4

Figure 13: Drawing a profile.

In profiles based on rectangles the user has to choose among the options add pixel
values or average pixel values.

6.1.1 2D-profiles

2D-profiles operate on the plane defined by the two data axes visual in the measurement
window. By selecting the appropriate display mode the profile can be used on any two
data axes (xy, yz..). A line profile displays the pixel values along the selected line in
the image. The function add x (add y) sums up all line functions in an interval x (y) and
therefore requires the definition of a rectangle in the measurement window. All pixel values
in x(y)-direction are added and assigned to the corresponding y(x)-value. The histogram
function also requires the generation of a rectangle. It shows the occurrence of the different
pixel values in the rectangle. Thereby the x-axis represents the pixel value and the y-axis
how often the pixel-values are present. The evaluation of the histogram (average, median,
variation, ratio, sum) is shown in a small box in the profile window.

6.1.2 3D-profiles

3D-profiles require the generation of a rectangle. They operate on the two visual data axes
and in addition on the hidden data axis. In each plane defined by the two visual data axes
all pixel values in the selected rectangle are added (or averaged) and one value is assigned
to each plane. The graph displays the summed (or averaged) pixel values per layer on the
y-axis and the position on the hidden axis on the x-axis. The z-profile refers to the third
data axis and the t-profile to the fourth data axis.
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6.2 Profile Generation

A line profile is selected by choosing the desired start and end point. To define the position
of the start point move the mouse pointer to a pixel in the image and press the left button.
Then move the pointer the desired end point while the mouse button must be held. At
the end point release the mouse button. The coordinates of the start and the end point of
the line appear in the image. Once generated the line can be moved across the image by
grabbing it with a mouse left click, holding the button and dragging the mouse. To drop the
line release the button. The size and the direction of the line can be changed by clicking
the start or the end point of the line and dragging the mouse pointer to the desired point.
The selection of a rectangular profile is equivalent to the selection of a ROI.

6.3 The Profile Window

The profile window pops up at the right side of the data window directly after a profile is
defined.

6.3.1 Setting Data Axes Ranges

To adjust the range of a data axis position the mouse pointer on the appropriate axis
and press the right button. This invokes the associated data axis menu. The user can
choose among linear or logarithmic axis scaling. The dialog enter display range allows
the customised definition of the maximum and minimum value that will be displayed. Fit
maximum and fit minimum effects that the maximum (minimum) data axis value is fitted to
the highest (lowest) intensity contained in the profile. The function fit best always adjusts
the axis scaling to fit the graph best (max (min) data axis value = max (min) graph value).
The function grow lets the axis interval grow to accommodate all graphs.

6.3.2 Choosing the Profile Style

A profile must be activated before its properties can be edited. To activate a profile move
the mouse pointer on it and perform a double click with the left button. The profile turns
from solid into dashed and a cross-hair appears. A right click on the profile window invokes
the profile menu. The dialogue display style allows the user to choose the color and the
style (dashed, dotted...) of the graph. This is useful when working with different graphs in
a single window. By choosing rename the user can edit the name of the profile.

The dialogue change graph size allows the variation of the axis length, the offset, the
amount of pixel and the paste position when inserting a new graph in the profile window.

6.3.3 Zoom Function

To have a detailed view on a part of the profile choose select rectangle from the profile
menu and enframe the area of interest. The command zoom to selection confines the view
to the selected part. To zoom out press the button reset zoom from the shortcut bar.

6.3.4 Using Limits

The user can define vertical limits in order to select only a part of the profile. When inactive
the limits are visible as thin vertical bars at the left and right side of the profile window. They
can be activated by choosing limits—toggle on/off from the profile menu. Once activated
they turn their color from grey to red. To adjust the position move the mouse pointer on one
of the bars and grab it with a click on the left mouse button. Drag the bar to the desired
position while holding the button pressed and release the button. By choosing zoom to
selection the view is restricted to the horizontal area between the two boundaries.
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6.4 Graph Evaluation

A profile has to be activated to get further details about it. The coordinates of the crosshair
which indicates the position on the graph appear at the right bottom of the graph window
(distance in pixel, pixel value). Tools for further analysis of the profile can be found in the
menu analysis. The function label extrema marks all maxima and minima contained in the
selected part of the graph. The values of the maxima can be shown as absolute values
or as percentage of the highest value contained in the graph. The settings in prominence
define how high a peaks must be to be regarded. The noise filter determines the distance
of neighbouring peaks. To compare different maxima the user can toggle on a grid (show
grid) in the profile window consisting of horizontal lines. In grid settings the number of grid
lines can be entered. Normalise all graphs normalises all graphs contained in the profile
window to one. Make stack generates a 2D-image out of the profile.

6.5 Copy and Paste Profiles

It is often useful to keep a profile or view different profiles in the same profile window. To do
this generate a new profile window by selecting file—snew—profile window. Then activate
a graph that should be kept or compared to other graphs. To copy it into another profile
window choose copy from the menu edit. Then activate the new profile window (left click
on the frame) and choose paste. This procedure allows to accumulate several graphs in the
same profile window.
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7 Handling Data

The popup menu file contains all commands to load, save or print acquired data or profiles.

7.1  Type of Document

Depending on the type of data ImSpector uses three different kinds of windows. A measure-
ment window can be used for all kind of actions like measuring, viewing data or evaluation.
A data window can handle the same kind of data as a measurement window and possesses
all viewing or evaluation features. The difference in comparison to a measurement window
is that a data window can not be used for measurements. A graph window is used to display
profiles that were generated by evaluation functions.

7.2 Generate New Documents

New documents can be generated by selecting new and choosing the desired kind of docu-
ment. The user can create independent documents or documents which are bound to already
existing data or measurement windows. Independent documents are generated by choosing
new measurement or new data file. If another window should be added to an existing file
choose new stack window for a window that displays images or new graph window for a
window that displays profiles. This kind of window is bound to the window that was acti-
vated before generation. The window type and the name are shown in the headline of the
window. The name has the structure (file name : number of window)

7.3 Autosave

Some measurements can exceed the main memory of your computer, shown by the message
“Not enough memory”, when starting a measurement. To still run the measurement you can
activate the “autosave” function of Imspector. With autosave the measurement results are
not stored in the main memory of the computer, but are saved directly to your hard disc as
a series of tiff files.

With autosave there's no limitation in measure-

ment sizes. Autosave Settings @

(:)ND aukosave
7.3.1 Activating Autosave

O Cpen save routine after measuement

You can activate autosave by clicking “Autosave (%) 5ave every step | Create HFF series during measurement:
Setting” in the Measurement Wizard.
There are three general settings: Loacation | C:\Dokumente und Einstellungen, f—
e No Autosave: Deactivates all autosave = R -litching
functions.

Create new Folder For each seties

e Open Save Routine after measurements: [¥]Use OME Liff extension
After a measurement the standard file sav-
ing routine opens automatically.

Open seties in series viewer automatically

Advanced settings l

e Save Every Step: Activates the autosave [

function
[Jkeep as defaul: [

K ] [ Cancel

Ficnire 14- Anitncave Settinns
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7.3.2 Standard Autosave Settings

After selecting Save Every Step you can specify your autosave settings:

e [ocation: shows the directory where the tiffs should be stored.

e Prefix: is added to the file names of the tiff series.

e Create new folder for each series: for each new measurement the results are stored

in a new directory.

o Use OME tiff extension: Additional meta data information is stored within the tiffs.

e Open series in series viewer automatically: During the measurement the series viewer
opens. You can browse backwards through your measurement, while it is still running.

7.3.3 Advanced Autosave Settings

By clicking the button “Advanced settings”, a new dialog appears. Here you can specify

some more autosave settings:

output files You can select the format of the output files (standard or short).

standard file names:

PREFIX_TIMESTAMP_AcquisitionDevice_CHANNELPOSITION_DEVICE1_DEVICE2_DEVICE3.ome.tif

(3DTimeColor_14-26-00_Imager_C0_xyz-Table Z0_Time TimeO_FilterWheel F0.ome.tif)

ImSpector Pro

Advanced Settings

Cbput files
(®) standard file names

() Short file names

Tiff compressian

(I ofF

IEI o

Meta data

Add meta data only ko first image of series
Autosave snapshok

[ ] activate autosave in snapshot mode

viden microscopes anly

[ Juse Fast autosave with streaming

[ Image seties viewer cannot be opened during measurement

Streaming file | &1 lstreaming_kemp

X

bt

L oK { l Cancel

I

Figure 15: Advanced autosave settings.
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short file names:

PREFIX_CHANNELPOSITIONxx_Txx_Zxx.ome.tif
(3DTimeColor_C00_Z0000_T0000_F0000.ome.tif)

Tiff compression Tiffs can be stored with or without data compression. A lossless
data compression is used.

Meta data The OME meta data is added to the first file of the series only.

Autosave snapshot Autosave is active in snapshot mode, too: every snapshot measure-
ment is stored automatically as a single tiff file.

Streaming The measurement data is temporarily buffed into a streaming file.
After the measurements ends, the data of this file is converted into
the tiff series. This increases the speed of the measurement.

Atfter clicking OK the autosave function is activated.

If you want to activate autosave for every new document, check keep as default before
clicking OK. Then autosave is also activated after restarting Imspector.

7.3.4 Using Autosave

After activating autosave, new buttons appear in the Measurement Wizard. The buttons are
shown next to the list of devices you are using for your measurement. You can select for
each device, if autosave should be used. If the autosave button is set to On, the data of this
device is stored as a series of tiffs, it is not shown as data axis in your result stack any more.

Devices oteps Split AS
| xzTablez | - [O[ ]| <= Autosave Off
2 TimeTime ~ | - [ «}—— Autosave On
3 |NONE v/ - O[]l < Autosave inactive,
no device selected
4 - 0[]
Total Steps: -

Figure 16: Autosave Buttons.

If you set autosave to On for one device, for all devices below this device autosave is also
set to On.
If autosave is set to Off, the data of this device is shown in the result stack as data axis.

If you activate autosave and split (and use OME) , the data of this device is stored as
different channels.

Tiff series created with autosave can be opened with the Image Series Viewer of Imspector.
You can also import these tiffs with other software. If you use the OME tiff extension other
software - that supports OME - can read all physical sizes and other meta data that is
stored in these tiffs. Further information on OME see http://www.openmicroscopy.org.
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7.3.5 autosave examples

With the settings shown in figure 14 (Autosave Setting) for each run of a measurement a
new directory is created; it contains the current date, the specified prefix and a time stamp:

110321 _3DTimelapse_14-26-00,
110321 _3DTimelapse_15-46-35, etc.

Autosave for 3D-Timelapse:
This mode uses two devices: XYZ-Table Z and Time Time. Assumed for both devices au-
tosave is set to On a series of tiff files is created (standard output format):

3D_Time_15-44-43_Imager_CO_XYZ-Table ZO_Time Timel.ome.tif,
3D_Time_15-44-43_Imager_CO_XYZ-Table ZO_Time Time2.ome.tif, [...],
3D_Time_15-44-43_Imager_CO_XYZ-Table Z100_Time TimelOO.ome.tif

short output format:

3D_Time_C00_Z0000_TO001.ome.tif,
3D_Time_C00_Z0000_T0002.ome.tif, [...],
3D_Time_C00_Z0100_T0100.ome.tif

if you use autosave for other devices, like filterwheel or laser the filenames include these
information, too:

._FilterWheel FO.ome.tif,

._FilterWheel Fl.ome.tif,

7.4 Load and Save Data
7.4.1 Save Data

Acquired data can be saved or exported

to other file formats. To save your work 2] x|
choose save or save as. ImSpector saves = suchenin [ ListTest -« @& cf B

data files as ImSpector Data Files (*.spv)
and measurements as ImSpector Measure-
ments (*.msr). Thereby not only the content
of a measurement or data window is saved.
(*.spv)- or (*.msr)-files contain all windows

%] TestSerizANOOND, HF TestSerieA00006, Hf TestSerieA00012, b 5] Tes
TestSerisAD0D01F (%] TestSerieaDD007.6F  [5] TestSerieAD0013.tF  [55] Te:
TestSerieAD0D0Z.bF |55 TestSerieAO000R.LF  [55] TestSerieB00000.HF  |55] Tex
TestSerieAD0D0Z.HF  (%5] TestSerienn0009.bF |5 TestSerieB0N001 bF  |55] Tes
TestSerieAO0D04.tF |55 TestSerieA0010.LF 5] TestSerieBO000Z.HF  |%5] Tex
%] TestSerieAN000S.LF  [5] TestSerisa0001 1.6 (2] TestSerieBO0003.tF  [%5] Te:

g i3
.lmkecl Wl.th each. other and the klnC.| .of link-— | Biven |
ing (profile, copied ROI...). In addition the
cpe . . D ateityp: Al alid Formats j Abbrechen I
positions and the sizes of all windows are T =

Imzpectar Dacuments [*.mar]
ImSpector D ata Files [*.spv]
Binary Diouble Files [.dbl)

4Pi Image Stacks [4pi; v

regarded. 4

Sir el

Single Channel TIFF [ tif)
DOD Multiple Stack s [.ddd)
Davis Image Stack [img:.ims]
‘rokogawa Stacks [[n])

7.4.2 Export to File

The content of data, measurement or graph
windows can be exported to different file for-
mats. To export data activate the desired
window and choose export to file.

Figure 17: Import Data.
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7.4.3 Loading or Importing Data

Beside the ImSpector data types several
common file formats can be imported. To open or import files choose open and select
the data and its format that should be loaded. With the standart File-Open dialog it is also
possible to load single channel tif-series into imspector.

Chose "Single Channel Tiff-Series" as data type and select the last image of the series.
Next, click on open and the series will be loaded into impsector. The images series will be
displayed in a new stack window.

7.4.4 Export to AVI

Data stacks can be exported as AVl movies.

This can be done by choosing Export to AV [T %]
from the file menu. A dialog will open where  pa,
you can select path and name of the avi file. [Civideo.avi EI

You can select the desired resolution of the
video by activating one of the correspond-
ing options. The option "Keep Resolution"
will let you create avi video files that have
exactly the same x and y dimensions that

~Preview——— ~Resolution

' Keep Resolution
¢ DVD [720 ¢ 57E]
YD [352 x 288]

. £ Custom

your data stack has. Depending on your R v Res
data stack, this will create a huge video file | 540 | 480
that can possibly not be displayed fluently. _

. ., ¥ Enable Preview IV Keep Aspect ratio
But since it is totally uncompressed and un-
modified, it is very well suited to be further  status
processed by any other video editing tools. | CurentFrame | of |71

By selecting one of the other options, the re- |
sult video can be reduced in its dimensions.
This results in a smaller file that can easily Encade | Close |
be displayed in any video viewer, but that
is not that practical for further processing.

Figure 18: Export to Avi.
7.4.5 Export to MPEG

The MPEG export dialog looks exactly the

same as the AVI export dialog in illustration 11. Exporting to mpeg reduces the size of the
file by a great amount. But it also leads to a loss in qualtiy. Thus the resulting video file is
not suitable for post processing. Depending on the selected resolution of the result video,
the file size can be very small. This makes a mpeg video very practical for presentation
inside another documents, like Powerpoint documents or similar presentation programs.

7.5 Copy Data in New Windows

All functions for moving data from one window to another are located in the popup menu edit.
The menu item copy is used to put the selected part or the whole data stack to the clipboard.
Choosing paste inserts the content of the clipboard into the active window. Selecting purge
clipboard deletes all clipboard contents. These commands work for measurement, data and
profile windows. The content of a data window can be copied to a measurement window and
vice versa but not to a graph window. The content of a graph window can only be copied
to another graph window.
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7.6 Export To File

Imspector .msr documents can be exported to different formats. Click on Edit->Export To
File to open the export dialog. In this dialog the output name must be specified and the
output format can be selected. The following formats can be used:

Tiff / OME Tiff (standard Tiff or Tiff with OME meta data extension)

e RGB Tiff (Colored tiff as it is seen in the stack window - without OME option)
e Binary (image data without any other file information)
e Ascii (lmage data displayed as text - should be used when exporting profiles)

7.7 Tiff Export Dialog

When selectig Tiff | OME Tiff in the Export To File dialog a new dialog opens. In this dialog
several settings can be specified:

1. Colour depth: 8 or 16 bit
2. Scaling data to avoid truncation errors.

3. OME meta data: Additional meta data is stored into the tiff header. When exporting
multichannel tiff, OME must be activated (See: Exporting to Ome Tiff) When multi-
channel or tiled imaging is used each channel and each table position is stored into a
single tiff file. The 3rd and 4th dimension of the data stack is stored inside these tiffs.
The Ome meta data describes how to interpret the data.

4. Split 3rd/4th axis to single files: if no OME is used, the third and/or fourth data axis
can splitted into single tiff files. It can be specified if the actual axis value (e.g. time
position or stack position of a 3D stack) is directly stored in the file names.

7.8 Exporting to Ome Tiff

Imspector .msr documents can be exported to tiffs with the Open Microscopy Eviroment File
Format extension. OME tiffs support data up to 5 dimensions and store several meta data in-
formation. For creating OME tiffs you can use the normal export dialog, the batch conversion
[7.10] or the autosave function [7.3] of imspector. Batch conversion and export can be found in
the menu "Edit" (further information about OME see: http: //www. openmicroscopy. org).

7.9 Measurement Information

You can display and change important measurement information and other meta data of
your measurement. Open the measurement information window by clicking the “i" at the
right side of the stack window.

Imspector documents can handle different meta data information:

o Device information, like scanner, laser or camera settings

o Measurement information, like instrument mode or creation date

Stack information, like pixel number or physical sizes

Comment or description of the measurement

User specific meta data, like name or institution
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Figure 19: Export Settings.
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Some of these values can be changed
by the user. By clicking “edit meta
data” a new dialog appears (see figure
21):

In this dialog you can change the
the experimenter settings (name, email,
etc.). You can also select a default
user. By clicking “Set default user” the
“user settings dialog” opens where you
can select or add a default user. These
user settings are stored to all docu-
ments and OME tiffs created by imspec-
tor.

You can change some measurement
information or add a measurement de-
scription. By clicking “copy tree val-
uves” all information of the measure-
ment window are stored as descrip-
tion of the measurement (If you ex-
port your stacks as OME tiff, this de-
scription is shown in other software,
that supports OME eg. Image] or
Imaris).

You can also import meta data from another
stack. By clicking the “.” button you can

BioTec



Edit Experimenter Data

Experimenter St default user
First name: | Sebastian |
Last name: | Peslak |
Email address: | peslaki@lavisionbioter. de |
Institution: | LVET |
Group: | software |

Measurement
Dacument title: | pollen_zti1n24 |
Rating: | 5 |
Instrument mode: | Single Beam |
Measurement maode: | 30 Timelapse |
Creation date: | 2009-03-04T15:19:26 |

Diescription | Comment Copy tres infos *

Measurement ~
Title:pollen_ztl1024 —
Instrument Mode:Single Beam
Measurement Mode: 3D Timelapse
i_reation Date:2009-03-04T15: 1926 b

Copy Meta Data From Stack,

Select source stack: E
[ a1 ] ’ Abbrechen

The exported file includes all information that is stored into the OME tiffs created by
imspector. It can be read with a XML reader, text editor or webh browser.

7.10 Batch Conversion

Change default

user
> Change User Settings

Figure 21: Edit meta data.

To export any number of Imspector "msr’ documents to the Ome Tiff file format you can use
the batch conversion. This can be found in the menu "Edit" "batch conversion".

You can browse for files or drag and drop files directly from your windows system. The

files are exported to 16 bit multi channel Ome tiffs. For every document a new folder with

the name of the document will be created inside of the suggested or user specified output

directory.

7.11  Export All

You can export the stacks of a document to tiff all at once by using the Export All function.

It can be started in the menu "Edit" or on its tool bar icon.

ImSpector Pro
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User Settings
select from list: |Sebastian Peslak, v|
first name: | Sebastian |
last name: |
email; | peslaki@lavisionbiotec, de |
institution: | LYET |
group: | software |
’ Cancel ] I OK l
Set all
information as
measurement
description /
comment
select the stack the data should be copied
from.
You can export all meta data by click-
ing “create meta data XML file" at the top
right of the measurement information win-
dow.
BioTec"




7.12 Display Shadow Cursors

If a mesaurement has several channels you can display the

mouse cursor in all channels simultaneously. B8
) &

o

You can activate the 'shadow cursors’ by clicking the g
mouse wheel while the original cursor moves over one of *
. . 2
the channels. A cursor that follows the original mouse £
cursor position appears in every channel. There is also 08
shown the current count value of the stack at the bottom ®
of the cursors. After clicking the mouse wheel again, the e
cursors are fixed and don't follow the original cursor any

more. 260 300 350 400 4&0

After clicking the mouse wheel a third time the shadow

cursors disappear. ,
P Figure 22: Shadow Cur-

Sors.
8 Handling Windows

8.1 Editing a Windows Size and Position

A window is activated by a mouse left click on the headline. To move it to another position
on the workspace do a left-click on the headline, keep the mouse button pressed and drag
the window to the desired position. The size of the window frame can be adjusted by left-
clicking on the boarder of it, keeping the mouse button pressed and dragging the mouse
until the desired size is reached.

8.2 Organisation of Several Windows

The organisation of several data windows on the workspace of ImSpector can be done the
popup menu window. The function cascade aligns all data windows starting in the upper
left corner. Cascade and fit arranges windows and assigns the same size to all of them. The
function tile puts all window in parallel.
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9 Description of Devices

9.1 Scanner

9.1.1 Introduction

This section introduces the scanner dialog window in ImSpector Pro software package.
First, it covers different scan modes and second, it describes the use of EOMs and Power

Modulation Package.

9.1.2 XY-Scanner Dialog Window

Scan Modes

The XY-Scanner Dialog Window includes several tabs for specific scanner operations. Figure
23 shows the XY-Scanner dialog window.

Size:

@ x 500
830x830 v

“r

[CBidire
[OShowROI

lmnmew“ Center ” Square I

| 42 | Single Beam SB Scanmode |{ A0

ne

[Manual Scan (Imaging)

Figure 23: The XY-Scanner dialog window

Each tab in the XY-Scanner dialog window activates a specific scan mode.

o CCD

Optional, if the instrument is equipped with a CCD camera and/or the beam splitter.

o Hi-Res

Optional package for the multi-beam version of the TriM Scope.

e Single Beam

Provides predefined FOVs, pixel resolutions and scan velocities

ImSpector Pro
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e SB Scanmode
Provides user definable FOVs, pixel resolution, scan velocities and zoom functionality

e Line Scan
Provides various modes for fast line imaging

Single Beam Mode

Figure 24 shows the Single Beam dialog window. This mode provides predefined Scanfield
Dimensions [1], Pixel Resolutions [2], Scan Frequencies [3] and # Multi Lines [4].

f+ xy-Scanner

Single Beam | SB Scanmode | Linescan | I
Scanfield Dimension | 273pmx 273pm | ——+ >1.
Pixcel Resolution 503x503 ~ —57
Scan Frequency 1200Hz M —— =3
# Multi Lines 1 s | — >4,
] Manual Scan (Imaging)

Figure 24: Single Beam scanner dialog

1. Scanfield Dimension: are fixed and predefined values. The dimensions in pm are
determined by the magnification of the objective lens and the scanning angle of the
galvo scanner mirrors. When choosing another objective lens the objective lens setting
has to be changed in the hardware settings (toolbar: hardware, configure, xy-scanner
settings, magnification)

2. Pixel Resolution: # of pixel in x and y direction.
3. Scan Frequency: this is the line frequency (the fast scanning axis).

4. # Multi Lines: the # indicates the repetitions of each fast line scan. The signal will
be added up for each Pixel.
lg =h+hL+---+ 1, for # =1 to n; l; is the intensity in line scan i

Figure 24 shows a single beam scan definition that delivers 273 x 273 pm? scanfield, 1200
Hz line frequency [1200 lines/second in one direction, fly back takes 15 scanner tics, each
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scanner tic is 23ps] and 503 x 503 pixel resolution. This will result in a frame time of:
503 [# of lines] x ((1/1200Hz) + (15 x 23ps)) = 594ms
Higher line frequency results in shorter frame times.

When choosing 3 for instance in the # Multi Lines box the frame time will increase by a
factor of 3 — 3 x 503 [# of lines] x ((1/1200Hz) + (15 x 23ps)) = 1.78s.

SB Scan Mode

Figure 25 shows the SB scan mode dialog. This dialog allows the user to define scan Size
[1], Pixel resolution [2], fast line Frequency [3] and Line Averaging [4].

¥ xy-Scanner

Single Beam 5B Scanmode |LinE$Eﬂ.l'l I

Size:
500 =500 w2

Pixel:
830« 830 |

W
Frequency:
400

I(hrawiaw][ Center ” Square J Egﬂfgﬁ

. Frame: 2367 57 ms, Rate: 0.42 Hz, Pixel: 2.67 ys

e

)

[1Manual Scan (Imaging)

Figure 25: SB scan mode

1. Size: scan field in [um]: e.g. 500um x 500pm The dimensions in [pm] are determined
by the magnification of the objective lens and the scanning angle of the galvo scanner
mirrors. When choosing another objective lens the objective lens setting has to be
changed in the hardware settings (toolbar: hardware, configure, xy-scanner settings,
magnification)

2. Pixel: pixel resolution in [1]: e.g. 830 x 830 pixel Pressing the "shift" button on the
keyboard and clicking the increment arrow in the dialog box increase the number of
pixel.
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3. Frequency: fast line frequency in [Hz]: e.g. 400Hz

4. Line Average: the # indicates the repetitions of each fast line scan. The signal will
be added up for each Pixel xy.
lyg =l + L+ -+ Iy for # =1 to n; l; is the intensity in line scan i

5. Bidirectional scanning: Activating the check box will allow bidirectional scanning mode
that will be explained in the next chapter. This option requests the optional Targeted
Path Scanning module.

6. Show ROI: Activating the check box will show the selected ROl in the document.

7. The software shows final frame parmeters in this box: frame time [ms], frame rate [Hz],
pixel dwell time [ps] will be displayed. The real frame rate might drop down when the
images are displayed during the measurement.

e Clicking the tab Overview gives the largest scan field that is provided by the
galvo scanner.

e (licking the tab Center the ROI will be centered in the max. FOV.

e Clicking the tab Square will change a rectangular ROI to a squared one.
Marking the ROI in the image document [1 in fig. 26] defines the ROI for the next scan.

¥ wyrm_mCherry_GFP_OS - 09:49:20 - PMT EE®

Figure 26: Choosing a ROl for the scanner dialog from the document

Clicking the tab [2 in fig. 26] "select ROI" will generate the ROl in pm in the scanner dialog.
The ROI frame can be moved with the left mouse bottom.

Scanning Parameters

In single beam scan mode the system allows a user definable set of scanning parameters.
Nevertheless the scanning parameters are limited by the mechanical and electronical mi-
croscope capabilities. The following tables show maximum values.
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Scan Rates

Pixel resolution: 250 x 250
Max. # of pixel: 14500 x 14500 in unidirectional scan mode
1000 x 1000 in bidirectional scan mode and/or when position feed-
back is activated (requests Targeted Path Scanning
Module)
Unidirectional Bidirectional
FOV/um2 Max scanner Min frame Max frame Max scanner Min frame Max frame
(20x Objective frequency / time / ms rate /| Hz frequency / time / ms rate /| Hz
lens) Hz Hz
500 x 500 800 397 25 2000 129 77
400 x 400 1200 294 3.4 2500 106 9.3
300 x 300 1600 241 4.1 3000 89 111
200 x 200 2000 207 4.8 3500 78 12.8
100 x 100 2400 190 5.2 4000 66 15.0
50 x 50 2600 178 5.6 4000 66 15.0
Line Scan

Before using the line scan dialog an image (e.g. 500 x 500 ym?) image has to be acquired.

After

activating the line scan dialog (see fig. 27) individual scan lines can be defined by

using the left mouse button.
Fig. 28 shows different line scan settings. The functionality of the tabs in the dialog window

are:

ImSpector Pro

Timelapse: this entry defines the repetitions of all predefined lines and points, e. g.
100 cycles of the displayed four lines.

Line Averaging: When choosing values >1 the cycle of predefined points and lines
will be repeated and the intensity for each pixel will added up before jumping to the
next time step in the timelapse series.

Loop Freq: This is the frequency of one individual scan cycle for the defined number of
lines and points. The shortest scanner cycle time is determined by the infinite scanner
tic of 23 ps. Therefore the scanner cycle time is always a multiple of 23 ps. Each
jump between two events (line or point) needs 6 scanner tics or 138 ps.

Pixel Time: Pixel dwell time in ps. The pixel dwell time will not change the loop
frequency, which is constant. The higher the pixel dwell time the fewer pixels will be
scanned.

Line speed: This is the constant speed in [um/us] for one line. When changing the
line speed the speed for each line will be constant and all other parameters like Loop
Frequency, number of pixel and the time for one line will be changed.

Pixel shift: This value will be calculated by the software.

Auto Zoom: Activating the check box Auto Zoom will zoom into the loop of lines (and
points).

Vert: The scan line will be rotated in vertical direction.

Horz: The scan line will be rotated in horizontal direction.
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Up: The scan line will go one position up in the list of scanned lines (and points).

Down: The scan line will go one position down in the list of scanned lines (and points).

Flip: The scan line will be rotated by 180°.

Del: The scan line will be deleted.

e Eval: see next chapter.

Scan Path: see next chapter.

Fe xy-Scanner il Sl
Single Beam | SB Scanmode  Linescan “’
Timelapse
1100 |
Line Averaging
|1 |
A Laop Freq [Hz
\ |406.34 .
Fixel Time [ps]
10 |
Line Speed
L
Pixel Shift
47 |
Prit  Len[um] Pixel  Time[s] | []Auta Zoom
|:|= 16320 69 £30.00
1 9564 41 414.00
O 11380 48 4833.00
Cf 7688 32 322.00
[¥] Scan Path

[ | Activate Phototreatment [ tanual Scan (Imaging)

Figure 27: Line scanning

Activating the check boxes Pnt will reduce the line to a point. The point will be the starting
point of the line. Len [ym] displays the length of the line in [um]. Pixel displays the number
of pixel and Time defines the time for these specific lines in [ps]. When double clicking on
the line one gets access to the following Line Position dialog window (fig.: 28):

This dialog allows the definition in physical units [ym]. Staring and end point of each line
can be changed. Activating the check box Point will generate a point.
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| Line Position
* Min ' Min HXMax Y Max  Time [ps]
265.455 | (200508 | (336547 ||216.844 | (8267 |

[ ] Paint

Figure 28: Line Position dialog window

ImSpector Pro

Figure 29: Different lines
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Defining and modifying Lines or Points
Lines and points are defined and modified in the document window (see fig. 29). Therefore
an image has to be displayed in a document window and the mouse cursor has to be moved

into the document window. Lines are always displayed as solid lines, points as black point
and jumps between points or lines as dashed lines.

Creating the first Line or Point

Press the left mouse button and draw a line. If the line should converted to a point the Pnt
check box has to be activated in the xy-Scanner dialog window.

Creating an additional Line or Point
Move the mouse cursor on the dashed line until the cursor changes to a cross, press the
shift button of the keyboard and draw a new line. If the shift button is not pressed the new

line starts from the dashed line. If the new line should converted to a point one the Pnt
check box has to be activated in the xy-Scanner dialog window.

Moving a Line

Move the mouse cursor on a solid line until the cursor changes to two crossed arrows, press
the left mouse button and move the line.

Stretching a Line

Move the mouse arrow on the end of a solid line until the cursor changes to a double arrow
and stretch the line.

Bidirectional Scanning

The bidirectional scanning requests the optional Targeted Path Scanning Module.

Activation Bidirectional Scanning

By activating the Bidirect check box in the xy-Scanner dialog window the bidirectional
scanning mode is turned on. As the bidirectional scanning requests the position feedback
signal one has to activate it by a double click in the PMT dialog window next to samples/pix
(see Fig. 30).

Adjusting Bidirectional Scanning

For getting smooth images one has to adjust the phase shift between back and forth scan di-
rection. The phase shift depends on the scanner frequency. Therefore the phase adjustment
has to be checked when changing the scan frequency. The phase shift has to be modified
by the slider Samples/pix in the PMT dialog window.
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Figure 30: Activation of the position feedback from the scanner

ImSpector Pro

Singhe Beam 5B Scanmode |Lingseas | A
Sire:

[ssox2s0  [we
Fomt:

zsaxass  [x]=

[Ovendew] [_Cosrer_| [[Savere | Fomecrs

Frame: 73308 ms. Fiote: 1,35 He. Pooal 881 5

AT Gain

FMT1 [ 3 ool
FMT2 O3 08
g
T 03 | 0n]
[ Spin Channels
Semplesipe: = :| -
Internal Ads: |1

38

LaVision BioTec®



Increasing the Scanning Speed in Bidirectional Scanning Mode by activating an internal
Axis

The internal axis method is the fastest acquisition method for a time lapse experiment in
bidirectional scanning mode. Recorded data are stored in the computer RAM and will not
be displayed until the time lapse is finished. The number of non displayed images will be
defined in the Internal Axis box in the PMT dialog window.

Using the position feedback in the Line Scan Mode

The use of the position feedback signal requests the optional Targeted Path Scanning
Module.

The Targeted Patch Scanning module gives the real scanner position during a scan cycle.
Therefore the defined scan cycle and the real scan cycle can be compared to check if the
most interested areas have been scanned or treated.

Defining a Scan Cycle

See the previous chapter.

Comparing Defined and Real Scan Cycle without Laser

First, activate the Scan Path check box in the xy-Scanner dialog window. While activating
the Scan Path check box the scanner will run one cycle without opening the laser shutter.
The real and the defined scan path will be displayed in new document window, which can
be overlaid with the image window (see fig. 31). Now, one could start to optimize the scan
path definition to scan/treat the interesting position within the image frame.

Measurement and displaying Data

Pressing the Start button in the Measurement Wizard window will start the scan cycle.
After starting the measurement two windows are displayed (see figure 32). The first doc-
ument window shows the image and the defined scan cycle while the second document
window displays the intensity during the scan cycle. The x-axis (3. in figure 32) is the
time axis during one cycle and the y-axis (1. in figure 32) is the time axis of time lapse
experiment.

When opening an ROl in the second document window (that is the one that shows the in-
tensity during the scan cycle) the real scanner position will be showed in the first document
window that shows the image frame.

9.1.3 Single Beam Scanning with EOM

While using the EOM the optional Power Modulation Package is required. An EOM (Electro
Optical Modulator) allows the rapid change of the laser power (roughly <1us). Typical EOM
applications are:
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Figure 31: Calculated and predefined scan path

Figure 32: Intensity during a scan cycle (left window) and the pre-acquisitioned image (right
window)
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e Photo bleaching

Photo activation

Photo stimulation

e Uncaging

9.1.4 The EOM Dialog Window

Fig. 33 shows the EOM dialog window, which provides the following functionality:

e Select From Image: The selected ROl in the image document window will be selected
for the treatment. The selected ROl could be a rectangle, circle, polygon, or a free
form [2. in figure 33].

e ROI: displays the number of pixel of the chosen ROI [1. in figure 33].
e Start Treatment:

a. Activating the "after # Imaging" check box will start the treatment procedure.
b. The treatment will start after the chosen # of frames and

c. will be continued for the mentioned # of frames.

e The Manual Start button will start the measurement without data acquisition.
e EOM:

a. The left pull down menu allows the following settings:
a.i. Always on: in Always On mode the laser power can be set by the Imaging
slider and will be constant all the time.

a.ii. Auto: in Auto mode the right pull down menu and the treatment mode will
be activated.

a.iit. Off: in Off mode the laser will be blocked all the time.

b. The right pull down menu is only active if the left pull down menu is in Auto mode
and allows the following settings:

b.i. Fullfield: in Fullfield mode the full field will be imaged with the set laser
imaging laser power. For scanner fly back and treatment the laser power
will be set to zero.

b.ii. ROI: ROl mode is like Fullfield mode but limited to the ROI that is chosen
in the EOM dialog window.

b.iii. ROI Treat: In ROl Treat mode the full FOV will be imaged with the set laser
power, during the scanner fly back period the laser power is set to zero. The
treatment is limited to the ROI and the laser power will be set to the chosen
value.

c. Imaging Slider: sets the laser Power for the imaging. [4. in figure 33]

d. Treatment Slider: sets the laser Power for treatment. [5. in figure 33]

In the EOM treatment mode the position feedback signal has to be turned off!
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Figure 33: EOM dialog window

Line Scanning Fly back Blanking

During fly back blanking in line scanning the laser power will be turned off by the EOM
when the scanner flies back. The fly back blanking procedure is as follows:

e Acquire an image with activated feedback

Choose the loop of lines and points in the xy-Scanner dialog window

Evaluate and activate the scan

Overlay both images

Choose Auto and ROl in the EOM scanner dialog

Start the measurement in the Measurement Wizard window

Scanner Treatment

The Phototreatment will be activated in the xy-Scanner dialog window (see fig. 34). In
Phototreatment mode the scanner switches rapidly between different scan fields. The laser
power could be set individually fore each scan field (imaging/treatment). The meanings of
the controls in fig. 34 are as follows:

1. Activate Phototreatment: activating the check box will activate the Phototreatment
mode

2. At Position: If the checkbox is activated the Phototreatment will be active at the actual
position in multidimensional stacks.

3. After # Images: If the checkbox At Position is not activated the Phototreatment will
start after the mentioned number of images.
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# Treatments: The number of treated ROIs will be set in this box.
This list shows all parameters of the treated ROIs. Up to six ROIs can be defined.

Show Scanmode: Clicking the toggle switch will show treatment area or imaging FOV.

N o o >

Zero Gain: If the checkbox is activated the PMT gain will be set to zero automatically
during the treatment.

Single Beam S8 Scanmade | Linescan |

Sare

[207x174  [wls]
L.y Pua
IO o

Frame: 1955 44 ms, Fste: 051 He, Prosl: 189 s
1 T g L]
- S P Fwn | e
% H7x174  BEINSH0 400
A 20Fx174  FEIxS80 400
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3.

4. 7.

Figure 34: Scanner Treatment
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9.2 Cloud Scanner

The Cloud Scanner device is able to split a single beam into multiple. With that a special
kind of excitation of the sample is possible.

The device supports two scan modes. The default Voxelfill scan and a so-called Object Scan
mode.

9.2.1 Life Dialog

& cloud-scanner - O Xl & ctoud-scanner =y <)

& beams

H Multi Beam

& beams

H Multi Beam

voxelFil | object Sean ) | voxelFil | Object Sean |

Fill Factor: [%:] Dwell time: [ps] Type! Scaling: [AU] Ratation: [#]
100 v | tn Rate [v| (100 [] [120 v|

Autoadiust Pieza OFfset [_appty || | [ autoadjust Fiezo Gfset Apply

Figure 35: Cloud Scanner Life Dialog

The dialog has a button to enable or disable its activation for a measurement. Next to it,
there is an information box showing how many beams are generated.

The VoxelFill tab presents the default scan mode. The only option is to set the fill factor
for the pixel to place the beams.

The button Autoadjust Piezo Offset recalibrates the beam alignment of a piezo to the origin
beam.

The other button Apply sets the hardware for a measurement. This is to minimize the
initialization time of the measurement.

The Object Scan tab enables, in contrast to the scanner pixel of the default mode, a free

scan. There can be set user-defined types. These should be configured with the LaVision
BioTec service. A type-specific scale and rotation may be chosen.
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9.2.2 Hardware Dialog

Hardware Properties ';)Z'
FriT xyz-Table Setlings | z-Stepper Seftings
_LeserSettings | Microscope | Time Seftings

cloud-scanner Settings

Waoxel Fill
Corm Part Device
Conwaller:  [COM 8 (availv|  [EOMvBD0Z [v|
otar: |COMWU (av&ivi |4MD|Dr ‘Vs
Carmnera: iEdmund ‘.—

Initialization successfull |

Wector offset error: [prad) |1U.EIEIUU |

[_initisize | [ OK | [ Cancel |

Figure 36: Cloud Scanner Hardware Dialog

The VoxelFill device connects three hardware parts. The controller and motor via serial
lines and optionally an internal camera via usb. The latter is not required for the device to
function properly and can be ignored.

The Vector offset error, Piezo zero pass wait time and Calibration button are for the LaVision
BioTec service.

ImSpector Pro 45

nBioTec




9.3 Horizontal Two Photon microscopy

The Horizontal Two Photon device, abbr. H2P, per-
forms tomographic imaging of a sample.

9.3.1 Life Dialog

The dialog is split into the overview of the current
system status and the tabs below controlling the
position, zero offset and ranges for the sample to
be imaged. It is possible to use the z adaptation

for the radius axis.

9.3.2 SLOT mode

The rotation and radius axis ranges can be set

freely with the software.
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Figure 37: System Schema
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e
2
Z Adaptation
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Figure 38: Life Dialog - SLOT mode
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9.3.3 Dual-Hemisphere mode

The rotation axis range is fixed at 180° and two
steps.

The radius axis can be set freely.

axis
Axes

Note: For this mode only the radius
must be chosen as H2P measurement axis!
from other devices can still be used.

Images of both hemispheres are placed into
one stack. The images of the first hemisphere
are placed top to center into the stack. The
images of the second hemisphere are placed
bottom to center into the stack. The images of
the second hemisphere are not post-processed for
performance reasons. The user may choose a tool
to flip them after the measurement.

should

If this is not wanted, the

the SLOT mode [9.3.1].

user use

9.3.4 Full 360° mode

The rotation axis range is fixed at 360°. Its steps
can be set freely.

The radius axis can be set freely.
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Figure 39: Life Dialog - Dual-

Hemisphere mode
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Figure 40: Life Dialog - Full 360°
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r ‘@; P :u (W] fosaes
9.3.5 Advanced Settings pull-down menu

Axis parameters are to be set manually.

Start 44188 [um]
End: 129943 [Um] | Take hdowe to
The button Take sets the parameter to the

current position, which can be seen at the green Slepeioz | 49| (Wl Remge: | B0 [
thumb of the slider. Steps: B0 =
The button Move to places the current position to 2

the parameters value.

Figure 41: Life Dialog - Advanced
Settings pull-down

SLoT - =X

-_—

I p-.:'_—';i === =e= .

-z

B

SLOT Dual-Hemisphere Full 360°  Adjust  Setup

; Radi
9.3.6 Adjust P o o
i & [ oE6
This tab is to tilt the sample, so that its rotation
| e san at 1is rote
axis has proper horizontal and vertical directions.
Therefore, four rotation positions are predefined,
Tilt positions

where the sample can be tilted.

Setas Zero Move to

Pl

Z Adaptation
Open

Figure 42: Life Dialog - Adjust
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SLOT Dual-Hemisphere Full 360°  Adjust  Setup
Adjustment

[ Rotate takle

Sample diameter: 1500.00  [pm]

Ohjective center 000 [pm]
v axis offset:
[vs sample y axis)

Owenview setup

Color settings

9.3.7 Setup Hinealo:

This tab consists of two groupboxes to reflect sys- Show sample as image

tem parameters in the Adjustment groupbox and [7] activate
graphic settings for the overview in the Overview

setup gI'OLIpbOX. Show ohjective as image

WslothSLOT _no_

Show current rotation position as image

Show current radius position as image

Figure 43: Life Dialog - Setup
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9.3.8 Hardware Dialog

This dialog is divided into 4 groups. The motor
conﬁguration, the rotation axis and radius axis
setup and the hardware calibration.

The H2P device connects two hardware parts.
The rotation and radius motor via serial lines.

It is possible to uncheck the motor position
feedback for measurements, where speed is more
important than positioning accuracy. Below, the
initialization status is shown.

The rotation axis setup shows its stepping range
and its main adjustment positions, where the
sample may be tilted. The button Take is for
the LaVision Biolec service. In case of lost
reference of the rotation motor, the button check
if referenced can be used to reference the motor
again.

The radius axis setup shows the ideal hardware
stepping position of its center of rotation and its
stepping range. Usually, the possible range is
far lower. If you set a range too wide, you may
destroy the hardware!

Below, you can set the current range to be
controlled in the life dialog. In the figure there is
a range of 5120 microns.

The last part is for hardware calibration. There is
the mapping for steps vs microns, the real center
of axis position as seen in the sample image taken
after tilting the sample. Press button Take to set
this position once sample is prepared.

Below is the working distance of the objective and
the rotation direction, which can be changed.
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Hardware Settings: SLOT

Faotation Mator: (none) -
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3600
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Cut s000 [Step] In
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GO00 . [Step]
2560 [Hm]

Hardware calibration

Radius axis: 2,344 [Stepsim]
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11787/ [Step]

Radius axis
zero position:
(rotation radius = 0)

Objective
warking distance (WD

2000 [pm]

|| Ratation: clackwise direction

Figure 44: Hardware Dialog
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9.4 Motorized XY Table

The motorized XY table device allows automatical movement of your sample. You can control
the movement with its joystick or with the Life dialog.

You can also use the device for multi position scans or stitching measurements.

The XY Table has three different life dialogs: One visual representation for multi position
and mosaic mode measurements. The other two are simple dialogs. One for multi position
and one for mosaic mode measurements. In the hardware dialog you can select which dialog
to show.

9.4.1 Visual Scan Life Dialog

The Visual Scan Life Dialog is initialized with an empty stage overview. That view is cen-
tered on the current position of the table.

Above is a tab bar to select either Mosaic or Multiposition mode. The table device com-
municates with the measurement wizard, so that the mode change triggers a measurement
mode change of the wizard if properly configured - and vice versa!

B xyz-Table Visual XY e E B xyz-Table Visual XY oy [ sl g

Multiposition Mosaic Multiposition hlosaic

30,00 hd 30.00

Xl [v EE g
Xle [v EE

-30.00 -30.00)
-34.58 E ﬂﬂl 34.58] -34.58 E E 34.58
[ Set Parameters |I Current Positian I 3 [ Set Parameters | I Current Pusitiunl S
= = o] . - . E]
I Add Position “ Delete Position ‘ & I Define Mosaic “ Clear Mosaic ‘ 5

Figure 45: Visual Stitching Dialog.

axisconfig.ini:

[ACO2]

LABEL=3D Mosaic
AXIS_FIRST=xyz-Table X,Split
AXIS_SECOND=xyz-Table Y,Split
AXIS_THIRD=xyz-Table Z
AXIS_FOURTH=
ICONFILE=3D_Filter_150.bmp
COMMENT=StitchingMosaic

[ACO3]

LABEL=3D Multiposition
AXIS_FIRST=xyz-Table X,Split
AXIS_SECOND=xyz-Table Z
AXIS_THIRD=
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AXIS_FOURTH=
ICONFILE=3D_Filter_150.bmp
COMMENT=StitchingPosition

On the left and bottom of the view are edit boxes to set the size of the stage overview. The
width and height of the view stays consistent! There are also many icon buttons explained
in the following list:

|Il En

° able or disable the joystick to move the current position.
° _@ Zoom to the range of positions.

'l..'"rJ

r.l"l.“ oy . .
. Set current position as origin.
e | Select a stack window to take its image properties.

I

B - _

° Load positions of last session.

° ﬁ Delete all positions of this mode.

STOR
° Stop all stage movement immediately; measurements are aborted.
° Zoom into the view.
e .~ __1700m out of the view.
ooo
888 | . , . L :
e " I Shift mosaic positions to the multiposition mode. (mosaic mode only)
B
a
o . ) o . . ..
° Show ascending measurement order of positions. (multiposition mode only )
ﬂ‘
° Define ascending measurement order to shorten table movements by clicking on

the positions. ( multiposition mode only)

o " | Activate Z offset. (multiposition mode only)

. Activate manual position offsets[9.4.1].

. _ . Open the "Stitching" dialog. [9.4.2]
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Mosaic mode buttons

e 'Set Parameters" - Open dialog for fine tuning of the measurement.

]

Sizes of one Image d Mumber of Images
Width 10,00 [pm] % Axis 2
Height 10.00  [pm] W B 2

Advanced Options Set as Zero
Rotate scan in degrees: o [®]
Crverlap: o [%]

Figure 46: Stitching Option Dialog.

With this dialog you can set the image properties and the number of images taken on
each axis. As advanced options you can set an overlap for the images as well as the
rotation of the mosaic. The button "Set as Zero" sets the current position as origin.

e "Current Position" - Open dialog for editing the current position.

]
Ma. * W

{Current Position)

Sizes of one Image i
|

i Widkh 10,00  [pm]
Height 10,00 [um]

Figure 47: Current Position Dialog.

Here you can edit the x and y coordinates of the current position. The "Move to" button
updates the table. Again, there are the image properties options and the "Set as Zero'

button.

e "Define Mosaic" - Create or extend a mosaic bounded by the current position.

If there is no mosaic it creates a single tile mosaic at the current position.

o "Clear Mosaic" - Deletes the mosaic.
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Multiposition mode buttons

e 'Set Parameters" - Open dialog for editing the active position.

[X]

Ma. * W
1 L.80 -18.32 A

Sizes of one Image i
|

Width 1000 [um]
Height 10,00 [urm]

Figure 48: Active Position Dialog.

There are edit boxes for the number (of the measurement order) of the position and its
x and y coordinates. You can select the positions with the spin buttons to the right.
There are also the image properties options.

Changing the coordinates simultaneously updates the position.
Changing the number of the position followed by pressing the return key shifts the
position to that number (of the measurement order).

e "Current Position" - Open dialog for editing the current position.

]

Mo, ® W

[Current Position)

SIZE.S of one Image _4!
Set as Zero ‘iidth 10,00  [pm]
Height 10,00 [urm]

Figure 49: Current Position Dialog.

Here you can edit the x and y coordinates of the current position. The "Move to" button
updates the table. Again, there are the image properties options and the "Set as Zero"
button.

A direct access to the positions is possible by clicking on the grey tinged "No." edit
field.

e "Add Position" - Set the current position as a mutiposition mode position, if there is
none yet!

e "Delete Position" - Remove active position from multiposition mode positions.
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=}

° Show ascending measurement order of positions.

B xyz-Table Visual XY

[Set Parameters“Current PositionJ B
L]

[ Add Position ][ Delete Position ]

Figure 50: Current Position Path.

a
° LJ Define ascending measurement order to shorten table movements by clicking on

the positions.

B xyz-Table Visual XY

=)
Multiposition | Mosaic |

-] pm

Ed
44 pm

¢ Xl [ EE
=

-26.21

—= s 8|+
[Set Parameters“Current PositionJ EEI__I ‘

[ Add Position ][ Delete Position ]

Figure 51: Current Position Path define.

. ﬂ Activate different Z offsets for different positions (multiposition mode only).

After activating, the positions dialog expands: for each position a different Z offset can
be defined. By clicking the "Set” Button the current position of the Z stage is taken
over as start value for the selected position - the offset is shown in the edit box.

ImSpector Pro
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Every position can have a different z offset. You can also enter the offset manually in
the edit box. By clicking "Reset” the offset of the active position is set to zero. By
clicking "'Reset all" the offsets of all positions are set to zero.

The number of steps and the stepsize are the same for all positions. These settings

can only be changed in the Z dialog.

=]
Mo, X W

3 93,89 -20.61 4 | *
Sizes of one Image d
Width 100,00 [um]
Height 100,00  [pm]

Z offset

Offset | 15.00 [ set | [ Resst |

Zrange [15.00 95,007 [pm] Reset al

Figure 52: Position Z Offset.

. ﬂ Activate manual position offsets.

With manual position offsets it is possible to adjust the current XY or Z position during
a measurement. If the sample moves or gets out of focus you can activate manual
position offsets to correct the position. When manual position offsets is activated a

new dialog opens:

]

w Offsek

13.2|[um] 3
¥ Offsek

z0.0 |l 3
Z Offsek

o 1 ]
After measurement

(*) Reset offsets Reset 4l
) add offsets to current positions

The offset can be adjusted by moving the slider for each dimension. For safty reasons
there is a limit of maximal offset. This limit must be specified in the hardware dialog
of the stage. To activate the offset function check Allow XYZ offsets’ in the hardware

dialog.

ImSpector Pro

Figure 53: Offset dialog.
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After the measurement finishes the offsets are either reseted (‘Reset offsets’) or added

(‘Add offsets to current positions’) to the current stage positions.

For writing own tracking or focus functions, the manual offset can also be accessed
via the Python Virtual Device (9.20).

Mouse and keyboard interactions

If you hover the mosaic, black dots appear at the edges and corners to resize the mosaic.
To actually change the mosaic you have to hover a dot, press the mouse button and move

the mouse. When that happens the mosaic changes its colour.

!‘ xyz-Table Visual XY

hultiposition

-11.09

I Set Parameters “ Current Pasition ‘

[ Define Mosaic H Clear Mosaic I

hlosaic

[ Set Parameters | I Current Position ‘

[ Define Mosaic H Clear Mosaic I

53.55

%)

Figure 54: Visual Stitching Dialog ROI.

You can click on a position to activate and highlight it. If the left mouse button is pressed
on a position, the current position or the stage overview and moved the respective object
shifts. At the mosaic mode the complete mosaic shifts, not just the activated position. This
is also possible via keyboard with the up, down, left and right keys. Either without or with
one of the shift or control keys.

At the multiposition mode, it is possible to right-click on a position to open a context menu.
There are entries for editing the position, moving the current position to that position,

deleting that position and deleting all positions.

ImSpector Pro
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.! xyz-Table Visual XY

:ﬂ
&
=
b
v
Pal

Multiposition hosaic
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Mowe to
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Delete all
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9.4.2 The Stitching Dialog
Figure 55: Current Position Contextmenu.

stitching =

Source Stacks: || Document] - 16..[0]] * |
Stitching Options
Adjust x[%] 10000 [3]

1 1

y[%l[10000 |8

I : : | ; g
r - ; I Z | Single v
Single
Range
h | I' T |Projection
& Average

Figure 56: The Stitching Dialog.

You can select a source stack view with the J pipette icon button. In the "Stitching
Options" frame you can adjust the physical size for the stitched result. If the source stack
view is a measurement document you can activate a watch before starting a measurement
to update the stitched result automatically. The "Update" button does the before-mentioned
once. The "Create" button generates the stitched stacks into a new view.

How to stitch Imspector mosaic data with the freely available image processing tool fiji
see these stitching instructions[13.1]

9.4.3 XY Position Scan Life Dialog [old dialog]

The table position can be changed by mousewheel, joystick or direct input in the edit boxes
in the top left. If you use the joystick, the current X and Y table positions are also shown
in these boxes.

By cklicking the “Add” button the current position is added to the scan list. In the Mea-
surement Wizard you can select the “X-Axis” of this device. If you select it, during your
measurement the table goes to these positions one after another.

If you click at a list entry, the table moves to its position. To delete a position from the list,
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Current Position
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b [bre] OUse Joystick
Scan Range
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Figure 57: XY Position Scan Dialog.

click the “Remove” button.

9.4.4 XY Mosaic Scan Life Dialog [old dialog]

Like in the position scan dialog you can select your position by mousewheel, joystick or
direct input. The start position for your stitching measurement can be set by clicking “Take

Current Position

Sean Range

bt
N

* 0.00  [pen]
' 0.00  [pn]

Take Start| Take End

Sizes of one Image ﬂ
Width 15.00 [pm]

Height  25.00 [um]

Setas Zero

Mousewheel
CuUse Joystick

Owverlap

1.00  [um]
1.00  [um]

MNumber of Images
KA 5

Y Axis 3

Figure 58: XY Mosaic Scan Dialog.

Start”. The End Position is calculated automatically.

To get the correct calculation you have to enter the physical sizes of one image. You can
use the pipette button to copy the sizes of your current stack. The number of images for X
and Y direction can be entered in the input boxes on the bottom right. If you wish, you can

also enter an overlap between two stitching frames.

ImSpector Pro
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9.4.5 Hardware Dialog

Hardware Properties

Camera Settings

xy-3canner Settings | Ultrami
Imager Setfings | PMT »yz-Tahle Settings

X-Z Stage

Com | COM 1 poyz-T :V:

croscope Settings | Time Settings

Xy Stage
Device :HyerStageﬂ':’V.:

Com | COM1 (xyz—Tamvlf

Calibration DevMumber

Steps/m (<) 6.4 '1 D

Steps/pm (r): ot 2 =

Steps/um (2 Tog {1 L e

Joystick active (defaulf

[¥] visual Scan (new)
[ Mosaic Scan
[0+ Position Scan

Extend Dialog
Speed

Ri: r-Fast Z-S

Stitching

o

[ Flip % Axis Flin ¥ Axis

X Axis arigin owverrun [Um]:

' Axis origin owerrun [m]: D
Fixed stage rotation []:
[ Initimize | [ OK ] [Abbrechen|

In the hardware dialog is set up which kind of table device you are using.
The comport connection, the table step ratio and specific table speed values are stated here.

Figure 59: XYZ Hardware Dialog

These values shouldn’t be changed by the user!

You can decide which table mode you want to use:

mosaic and multiposition scans.

Check “Visual Scan” if you want to use the new visually represented life dialog for

Check “XY Mosaic Scan” if you want to use the simple mosaic scan life dialog.
Check “XY Position Scan” if you want to use the simple position scan life dialog.

Check “Extend dialog” to see the complete stitching dialog. If it isn’t checked, the life

dialog don’t show stitching specific entries.

After changing these values, you have to click '"Hardware'—'Save Settings’ and restart Im-

spector to see the new dialog.

You can also select, if the joystick should be used as your default control device. Even if it's
not your default control, you can always activate it in the life dialog.

ImSpector Pro
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At the bottom of the dialog you’ll find the "Flip X" and 'Flip Y’ boxes. You may have to check
these values if the stitched stacks of your measurement aren’t sorted correctly (see above).

The following boxes should not be changed by the user!

The "X Axis origin overrun’ and 'Y Axis origin overrun’ boxes are for Ultramicroscopes dis-
placements for mosaic/multiposition scans. The 'Fixed stage rotation’ box is usually for

misaligned cameras.

9.5 Motorized Z Stepper
9.5.1 Life Dialog

The life dialog of the Motorized Z Stepper is organized

in three parts:

e Current Position

Set the current and its zero position.

mousewheel or joystick to control.

e Scan Range
Within this group box the range to scan with its
stepsize and number of images is configured.

e / Power Adaptation
This opens a new dialog to set the z power in-
crement for available attenuators.
available for the Ultramicroscope!

9.5.2 Hardware Dialog

See [9.4.5] from Motorized XY Table for a description.

ImSpector Pro
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Z Power Adaptation
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Figure 60: Motorized Z Stepper
Life Dialog
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ImSpector Pro

9.5.3 Z Power Adaptation

With this extension dialog appearing in the Z Stepper
Life dialog up to three attenuators can be controlled.
The Z Power Increment can be set via five kinds of
functions: Points, Linear, Quadratic, QuadraticFixed,
Exponential.

e Points - This is a linear point-to-point function.
The points can be added or removed by the user.
The green point, which represents the actual
power and z position, is used to add a point.

o All other types implement the function from start
to end position of the Z Stepper Life dialog.
The quadratic and exponential functions have a
helper position to generate its coefficients.

The Z Power Diagram for an attenuator consists of a
power slider to set the actual power of the selected
attenuator, an optional power upper bound, a descrip-
tion field, a profile that represents the power (y axis)
over the z range (x axis) and four spin buttons. These
spin buttons increment or decrement the power for the
selected point (top), marked with a circle, all points
(bottom), as well as a left-sided or right-sided relative
linear power change over the z range, where the end
of the other side is fixed.

Tip: Keep the spin buttons pressed for a continuous
movement.
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Figure 61: Z Power Adaptation
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9.6 Pifoc Z Stepper
9.6.1 Life Dialog

The life dialog of the Pifoc is organized in five parts:

e Current Position
Set the current and its zero position.

e Scan Range
Within this group box the range to scan with its
stepsize and number of images is configured.

e Slider Control
It displays the current settings.

e Command Mode
The command mode manages how to recieve a
trigger for the next step.

The fast modes can be set via measurement wiz-
ard by special measurement modes. These are
written in the axisconfig.ini file.

e 7 Power Adaptation
This opens a new dialog to set the z power incre-
ment for available attenuators. See [9.5.3] from
Motorized Z Stepper.

The following command modes are available:

e serial
Classic mode where the Pifoc recieves triggers
over the serial line.

e frame trigger
Free mode where the PMT internal axis gener-

!_ Z-$tepper

Current Position

[v] Mousewheel
Scan Range ;
Stat: | -36000 il |
End: 48000

=
Current ]
Engt | 47814 Range: 8514

Stepsize:| 0333 #Images:| 250 [

Command Mode

zeral

Z Power Adaptation

Set Power Increment

| zerial 2]

serial

frame triqoer
fast z stack pmt
fast linescan x-z

Figure 62: Pifoc Z Stepper Life Di-
alog

ates FRAME triggers that the Pifoc has to recieve.

e fast z stack pmt
This mode is coupled with the PMT internal axis.
Its size is taken from the Pifoc life dialog.

e fast linescan x-z
This mode is coupled with the scanner Linescan
life dialog timelapse field. The Pifoc has to re-
cieve LINE triggers.

Optionally, a field to edit the start delay time for the fast modes is shown. There it is
possible to tell the measurement to wait for the Pifoc to reach the start position. This

happens when you do Auto-Repeat measurements.
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9.6.2 Hardware Dialog

The Pifoc Z Stepper is configured by the EcoStepperle device tab.

Hardware Properties =
Laser Settings Microscope Time Settings
xy-Soanner Settings | TriMScope Setiings | cloud-scanner Setlings
syeTeble Settings | wStepperSetings | PMT

ECO-MOT

COM Part
(none) v

Settings
Langquane: Pl E-GEE CF v
Steps/um: 36.9524
0s

l Test Trigger Connection

iERROR: Mo trigger detected!_.i

\Wait on triggered start: ID

[ Initimize | [ ok ][ Cancel |

Figure 63: Pifoc Z Stepper Hardware Dialog

Select the language Pl E-665 CR to enable the Pifoc life dialog.
Enable position feedback to wait for the hardware to end its movement on change. This is
very slow.

If this language is selected, a button to test the hardware trigger setup appears.
With the help of hardware triggers, fast movements along the z axis are possible.

With a big range to scan, the hardware may not be able to reach the start position
within a trigger interval of a fast mode. Therefore, it is possible to set a wait time [ms].

9.7 FilterWheel
9.7.1 Life Dialog

Filter: List of installed filters. The names can be changed in the hardware settings.

Selected Filter: List of currently selected filters (up to five). These filters will be used
sequentially in a measurement.
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9.7.2 Hardware Dialog

COM Port:  Select COM port which is con-

nected to the filter wheel. Imspector indi- FEESTE ek
cates which COM ports are allready allo- e
. ’7HQ4EDJ’3D - @ ‘
cated by other devices.
Lawvision Biotec / Filtervwheel B
~CoMPat—————————— Fomave
COM 1 (available) =
~Filter names
HG450/30 e
£20/40
G3-empt | 64: Filter Wheel Life Dialog.
04 - ernpty
05 -empty
06 - empty
07 -empty
08 - empty

Figure 65: Filter Wheel Hardware Settings.

Filter Names: When you change or load
filters into the filter wheel, give them a name
here to identify them during a measurement.
Axis will be labelled with these strings.

9.8 Time Driver

To create a time lapse measurement you can

use the time driver. For example using a

camera, the number of steps set in the time driver dialog lets the camera take the specified
amount of images. The time between 2 images is either the given wait time or zero, if the
checkbox "Fast Mode" is checked.

9.8.1 Details of the dialog

Walt Time [s] [¥] Fast Mode
# of Steps 100 Timer [g] I:l
[ close shutter an wait | v|

Duration [s]

Step Measurement

Figure 66: The TimeDriver life dialog.
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o Wait Time: The time the driver waits, before the next step is started

Fast Mode: The next step is started immediately

# of Steps: Number of steps on the time axis

Timer: Shows the remaining time till the next step is started

Close shutter on wait: The shutter (if present) is closed during the driver's wait time
(useful if the wait time is long)

Duration: Shows the duration of the last step and of the measurement

9.9 Imager QE
9.9.1 Life Dialog

Exposure Time: Set the exposure time in mil- i 4 [ 53
liseconds Exposure Time: Binning:

Binning: Set the binning parameter. (from no | mnﬂ[ms] IBxB Binning v|

binning to 8x8 binning). The counts of several | -corecton Images

pixels (e.g. 2x2 or 4x4) are combined and dis- ﬂ| MNew Background Image  Use background -
played as one, thus decreasing resolution and —

image size. Using higher binning factors nor- ‘i’3'| A R LA
mally speeds up the readout time. Fegion Of Interest (RO

New Background Image: Take a new back- 0.0

ground image with the current exposure time. Rl |

Use Background: If checked, the background 1376, 1040

image is subtracted from each incoming image.

New Ratio Image: Make a new ratio image. Readout Time [ms] | 25.50 fas* | 10.00
Use Ratio: If checked, every pixel in the current | CCD Temp [ 11

image is multiplied by the ratio of the maximum
count and the corresponding pixel count of the
ratio image.

If both correction options are checked, the back-
ground image is subtracted first (from the cur-
rent and the ratio image) and then the ratio calculation is done.

ROI: This shows the current region of interest of the CCD camera. To change the ROl make
a new rectangle selection in the measurement window and select Selection—Set as New
ROL.

Full Frame: Press this button to reset the ROl to full frame.

Readout Time [ms]: This field contains the CCD readout time in milliseconds reported by
the camera.

fps*: Regarding current exposure time and readout time, here the fastest possible frames
per second is shown-if the ccd is driven in internal trigger mode (continuous mode). For
changing the trigger mode see Imager QE/hardware settings.

Figure 67: ImagerQE Life Dialog.
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~Board ID——
|

™ Low Light Mode

~Flipimage Input Trigger
[~ Harizantal & Internal trigger (fastmod
W el Ext. trigeer (low->high]
 Ext. trigger (high->low)
~Fesolution
DOffset Length
Horizantal: | 585 | 1376
“artical: | 52 | 104

— I'ranslation (Fixel)

Horizontal: | 0 ﬁl | Frafile

Yerical: | 0 | d

Figure 68: ImageQE Hardware Dialog.

Board ID: When using multiple Imager QEs enter the id of the PCl board: 0, 1, 2, ...

Low Light Mode: Using the low light mode sets the ccd gain to 2 e- / count instead of 4 e-
| count. Also the quantum efficiency for wavelengths >500nm is increased significantly.
Flip Image: Mirrors the image in selected directions.

Input Trigger: Internal Trigger lets the Camera run in the continuous mode. No external
trigger is regarded. The camera exposures during readout. Fastest mode. In External
Trigger mode the camera waits for an external event (e.g. XY scanner) and then starts the
exposure sequence. This mode does not exposure during readout and is less fast. However,
the camera is exactly synchronized to other experiment devices.

Resolution: Defines the dimension of the ccds pixels. These values are used when switching
Imspector to display physical units.

Translation (Pixel): used to align multiple ccds viewports to eachother. One may pickup a
translation profile for each ccd. The device driver calculates from these profiles a translation
vector which can be applied by clicking the arrow button. Also one can enter the translation
vector (horizontal/vertical component) manually.
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9.10 Ixon
9.10.1 Life Dialog

eI

~Exposure Time o
& me] Binning:
= Mo kinnin hd
« [vs] 2
~EMCCD Gain
l
J
0
~Correction images
[T Use hackground Take bgr
[T Use ratio Take ratio
| Mo background image/MNo ratio image.

~ROl
0,0
’ Reset ROI
512,512
~Internal axis
[T Activate #images: ID
[T Aversge
|
| Temp.: 0 ™ Cooler On

Figure 69: The Ixon Life dialog.

Exposure Time: Set the exposure time. Dependend on the selection you made, the expo-
suretime is either in milli seconds or in micro seconds.

Binning: Set the binning parameter. (from no binning to 8x8 binning). The counts of several
pixels (e.g. 2x2 or 4x4) are combined and displayed as one, thus decreasing resolution and
image size. Using higher binning factors normally speeds up the readout time.
EMCCDGain: The gain amplifies the normal CCD output. The higher the gain value, the
higher the amplification and thus, the higher the photon detection. If the gain is set high
enough, single electron event detection is possible. But note that the use of the gain adds
some additional noise to the measured signal due to the statistical nature of the multiplica-
tion process. When the signal is high enough to be above noise level, there is propably no
need to use a gain. On the other hand, when the signal is lost in noise, the only possibility
to see a signal is using the gain.

New Background Image: Take a new hackground image with the current exposure time.
Use Background: If checked, the background image is subtracted from each incoming image.
New Ratio Image: Make a new ratio image.

Use Ratio: If checked, every pixel in the current image is multiplied by the ratio of the
maximum count and the corresponding pixel count of the ratio image.

If both correction options are checked, the background image is subtracted first (from the
current and the ratio image) and then the ratio calculation is done.
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ImSpector Pro

ROI: This shows the current region of interest of the CCD camera. To change the ROl make
a new rectangle selection in the measurement window and select

Selection—Set as New ROL.

Reset ROI: Press this button to reset the ROI to full frame.

Internal Axis - Activate: When the internal axis is activated, the given number of images is
recorded, before they are displayed. This results in a stack of images. Using the internal
axis of the Ixon camera is the fastest mode available for imaging.

Internal Axis - Average: When this option is active, Imspector will record the given number
of images and calculate the average image out of the image stack. The result is a single,
averaged image.

Cooler On: Switch the cooling of the ccd chip on and off.

Temp: Displays the actual temperature of the ccd chip.

Hardware Properties ]

lxon Settings |

~ Trigger input —Readout speed —
lze internal trigger AL channel:
(fast mode) 1 -
C Lse ext [
T Harizontal:
—ohutter mode— - Shutter opens by 000 i
:: Auta " Low output Vertical
Toen " High output 0.00 =
& Close
~Flipimage—— Temperature—— ~Config Fath
™ Harizantal
-53 Browse ..
™ “erical —I
—Fesolution .
Offset Length ;alr;ucl;:u:trs‘la g
Horizantal  -2.56 512 i
T Low speed
‘ertical -2 56 512  off
CCD Sizel [Hm]

hitialize [[ 0K | Abbrechen|

Figure 70: The Ixon hardware dialog.

Use internal trigger: Image acquisition will start immediately, when you run a measurement.
The software will generate a trigger internally that starts the image acquisition.

Use external trigger: The image acquisition will be synchronized with an external trigger

pulse. An image ist taken with each trigger pulse.
Shutter mode Auto: Let the Andor device driver decide, when the shutter will be opened

and when the shutter closes.
Shutter mode Open: The shutter will stay open before, during and after data aquisition.

This is useful if you want to take a series of images.

Shutter mode Close: The shutter will stay closed before, during and after data aquisition.

69
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Use this option if you want to take a dark background scan.

Shutter opens by - Low output/High output: This option lets you define, when the shutter
sould open/close. If you select Low output, the shutter will close when a high electronical
signal is used and open, when a low electronical signal arrives.

Thus, the shutter logic can be inverted with this feature. The normal option should be High
output.

Readout speed: The AndorMCD system allows you to set the speed at which charge is
shifted horizontally and vertically on the CCD.

The vertical shift speed is the speed at which each row of the CCD chip is shifted vertically
into the shift registers.

The horizontal shift speed is the speed at which the shift registers are shifted horizontally
into the A/D converter. This also defines the speed at which the signal is digitized via the
onboard A/D converter.

The horizontal shift speed can be defined for each available A/D channel.

Flip image: Auomatically flip the image horizontally or vertically afer data aquisition. Tem-
perature: Define the temperature at which the CCD chip will operate.

Config Path: Choose the path, where the Ixon driver and config files reside.

Resolution: Here you can define the real dimension of th visible camera image. In Illustra-
tion 15 on page 27 the visible camera image is 5.12 pym in width and height. The virtual
axis that is laid into the image starts at -2.56 and runs to 2.56, thus the middle is exactly
at (0/0). The offset defines the left beginning of the axis.

Fan Control: The internal fan of the Ixon camera can run at two different speeds, or it can
be switched off to eliminate vibrations.

9.11 Pixelfly
9.11.1 Life Dialog

Exposure Time: Set the exposure time. De-
pending on the selection you made in the
hardware dialog, the exposuretime is either . .
. o . . Exposuretime [ms]: Binning:
in milli seconds or in micro seconds. . —

Lo L | :l Ma binning j
Binning: Set the binning parameter. (from
no binning to 2x2 binning). The counts of
several pixels (e.g. 1x2 or 2x2) are combined
and displayed as one, thus decreasing reso- £ Take hackground
lution and image size. Using higher binning
factors normally speeds up the readout time.
Take background: Take a new background
image with the current exposure time. Use
Background: If checked, the background im-
age is subtracted from each incoming image. Camera disconnected.

PixelFly

Background image

Mo walid background image.

9.11.2 Hardware Dialog

Trigger ) )
Figure 71: Pixelfly

Software Trigger With the software trig-

ger, the camera will start recording imme-

diately when a measurement is run. There

will be no synchronization with other hard-

ware devices at all.

ImSpector Pro 70 BioTec"



External Trtgger In ext?rna.l trigger mode, NI iy X
the camera will synchronize itselft to an ex- PixeIFly |
ternal trigger input. The recording of a new

image will only start, when a trigger signal ek
. . ! " Software trigger
is received from any external source. & Extemal tigger
If there are no external sources available, B et e R e
. I Generate syncronized softwaretrigger

but the camera should be synchronized to

. . Camera hMode
the measurement loop, this driver can gen- r Single Image Mode

& ‘ideo Mode

erate its own trigger signal, either over the
I Enable Lowlightmode

LPT port, or even internally with a simu-

. B
latetd software trigger. ip image

I Horizontal
™ Yertical
Camera Mode The Pixelfly camera sup-
port image acquisition in two different
modes.

In single image mode there will be only one
image recorded at each trigger impulse. The Figure 72: The Pixelfly Hardware Dialog.
exposuretime can be from 10us to 10000us.

In video mode, a sequence of images is

recorded at each trigger impulse. The exposuretime lies between 1Tms and 65000ms.
The Low Light mode amplifies wave lengths over 500ns.

Flip Image According to the setting, the
image will be flipped horizontally or verti-  dantm effciency (%) sensicam ge
cally after acquisition.

== standard mode
w— low light mode

50 1

low light mode
(= gain high)

/

40 4

30 1

/

standard mode
(= gain normal)

T T T T T T T T

200 300 400 500 600 700 800 900 1000 1100

wavelength [nm]

Figure 73: The Low Light Mode of the Pixelfly.
Wave lenghts over 500nm are amplifyed.

9.12 Microscope Device

The Microscope Device manages different magnification settings of your microscope system.
You can select which objective you are using and imspector calculates the correct physical
sizes automatically.
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9.12.1 Life dialog

. Microscope

oelect ohjective
Zeiss C-Achroplan 32 = W

Zeiss C-Achroplan 32 =
Olympus =LFLUOR 4
Zeiss Plan-Apochromat 20 =
Mikon MRD77220 25 =

In the life dialog select the objective you are using.
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9.12.2 Hardware dialog

Hardware Properties

xyz-[akle Settings
wy-scanner Settings
z-Stepper Settings |

Autofocus

set microscope stand
O TriM Scope |
® Trit Scope |l

Tube length / magnification

Microscope |

Laser Settings | TrikScope Settings

x

FixelFly FrAT
EOM
Time Settings

Tube length |2|:||:|_|:|

System magnification |35 9

[¥] Use for scanner device

[Change ohjective setlings ]

Ohjectives

kdanufactor

Zeiss C-Achroplan 32 =
Olyrnpus $LFLUJOR 4
Zeiss Plan-Apochromat 20 X
Mikon MRD77220 25 =

Zeiss

Marme

C-Achroplan

tagnification

Je.0a0

e

0.85

[ Add objective |

[ Delete objective ]

Change current objective

original tubhelength

164.50

immersion medium

wrater

v

Dave changes

| Initialize | |

K,

] [Abbrechen
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In the hardware dialog the microscope stand must be selected: Trim Scope | or Trim Scope
II. To each stand a standard tube length value is loaded. If needed this value can be adjusted
manually.

By combining the selected objective with the microscope stand (respectively its tube length)
the system magnification is calculated. This magnification should be used for the scanner
device to generate the correct physical sizes. For this purpose you can activate "Use for
scanner device". (If it is activated the magnification cannot be adjusted in the scanner device
any more.)

The available objectives are shown in the list below. You can modify, add or delete objectives
here. These information are stored in the "objective.ini" file.

9.12.3 ini file

This file is stored in the config folder of ImSpector. It contains the following entries:

(o]
Manufactor=Zeiss
Name=C-Achroplan
Magnification=32
NA=0.85
Immersion=water
Tubelength=164.5
[...]

[3]

Manufactor = Nikon
Name = MRD77220
Magnification = 25
NA =1.1

Immersion = water
Tubelength = 164.5

In this file a list of objectives is specified. To each entry a manufactor, name, magnification,
immersion medium and tube length is given. The tube length depends on the manufactor of
the objectiv.

9.13 Autofocus

For recalibrating and keeping the correct Z position during long time measurements you
can use the Autofocus device .

The device can be used with special autofocus hardware and with normal PMT hardware.
During the measurement the device calculates an offset, that is used by the Z device of the
system to keep the correct Z position.

9.13.1 General Settings

In the recconfig.ini: add a special autofocus entry. This entry lists which devices of the sys-
tem are used during a autofocus calibration step. Depending on the devices of the system,
the entry might look like this:
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recconfig.ini:

[...]

[Autofocus]
SWITCHON=PMT,xy-scanner,Autofocus,xyz-Table
SWITCHOFF=Imager,Ixon,Filterwheel

In the hardware dialog: Select which device should be used for the autofocus device. You
can activate if a logfile should be created. During a measurement the calculated autofocus
offsets are stored into this file. If special autofocus hardware is installed on your system,
check 'use autofocus hardware".

lxon Settings Imager Settings | xyz-Table Settings FhT
TrikdScope Settings Laser Settings Autofocus

Autofocus hardware
Llze autofocus hardware

—

Select Autofocus Dewvice

device: wz-Tahle |v

Figure 74: Autofocus Hardware Dialog.

In the life dialog: Select at which position in your measurement an autofocus recalibration
step should be start. Therefore select an axis and a step number in the top right of the
dialog. If "Use autofocus" is checked, an autofocus step starts when the specified position
is reached.

For using autofocus a reference profile must be created. The profile is created from a Z
stack. This stack should contain a special characteristic or structure that can be seen in
the profile.

9.13.2 Creating reference profile

There are two different ways for creating reference profiles. When using the special auto-
focus hardware in the life dialog the tab "Scan” must be selected. When using the standard
PMT hardware the tab "From profile" must be selected.

autofocus hardware
e Select "Scan" tab.
e Activate autofocus mode.

e Start a measurement (Video).
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Autofocus

[1Use autofocus

[Heference NDW] af sxis

4000 ]

Fepeat every

-----

=y =

2 step

Time Time |+

2T
Calculation kMode

A LN

scan | From profile

Create profile Start
e

i
i

[ ] Activate autofocus mode | open shutter

X

Figure 75: Autofocus Life Dialog.

scan | From profile

Create profile Start
cr

o
]

[ Activate autofocus mode / open shutter

ImSpector Pro

Figure 76: Autofocus Scan Tab.
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e With the Z device: Go through the sample, use "Take" buttons to select start and end
position of the reference profile.

e Stop the measurement. Autofocus mode can be deactivated.

o Click "Create profile" to generate the reference profile. The profile is shown in the life
dialog.

Ccan Frorm profile

Select stack Set autofocus PMT

Z i

I et parameters

Figure 77: Autofocus Profile Tab.

standard hardware
e Select "From profile"
e Select PMT that should be used for autofocus.
e Create a Z stack that can be used as reference.

e Select stack by using the pipet button: the reference profile is shown in the life dialog.

9.13.3 Calculation modes

During an autofocus step another profile is created. The autofocus offset is calculated by
the reference profile and this new one. There are four different ways how the autofocus
offset is calculated:

Calculation Mode
A A
° ﬂ The Z position of the peak value of both profiles is compared.
° ﬂ The Z position of the maximum rise of the profiles is compared.
° M The Z position of the maximum descent of the profiles is compared.

. M The peak value of a cross-correlated profile is used.
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9.13.4 Additional Settings

There are additional settings for the autofocus device:
=

Autofocus settings P9

Maxirmal shift
R0.000 [Lrn]

Autofocus range

Start, |0 [Hm]
End: |0 [bm]

[ Find range manually ]

otep size
I 1.0 [um]
Mumber of steps: D
IJse ROl
[(TUse ROI

Figure 78: Additional Autofocus Settings.

e The maximum shift value can be specified: If a higher autofocus shift is calculated the
shift is limited to this value.

e The autofocus range can be specified manually or by using the "Take" buttons.

"

e By clicking "Find range manually” a measurement starts with the defined autofocus
hardware: The profile is created on the fly while the Z level is moved through the
sample.

e The step size can be specified. Depending on the step size the number of steps
changes. Default step size is 1pm.

e Specify a ROI that is used for creating the profiles. Select a ROI in your stack and
use the pipet button to copy it into the dialog.

9.14 Optical Delay

To overlay the beam of different lasers and to modify this overlay, the Optical Delay device
can be used.
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9.14.1 Hardware Dialog

The following settings can be done in the hardware dialog [79] of the device:

OpticalDelay Settings

Device status

Initialization successfull 1

Select com port

COM 1 (available) v 2
Setdelay
0.0020832993 [ps] delay f step 3

Fange settings

&) minimum position 4

O maximum position

] 1 Set

Laser seftings

Laser 1
i )
InSight v
Larmbda Centerl aon [nrm]
Delta lambdal 0.400 [[p=A100 nm]
Lasger?
haiTai " 6
Larmbda Centerl 110 [
Delta lambdal 0.300 [[p=A100 nm)

Figure 79: Optical Delay Hardware Dialog.

1. Device status: hardware information is shown here.
2. Select Com Port: Specify which com port is used for the device.
3. Set delay: Sets the delay time in picoseconds of one step of the device motor.

4. Range settings: sets the range of the slider used in the life dialog. Select minimum /
maximum button to see the current settings. Click on Set to keep the slider position
for the currently selected position.
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5.

6.

Laser settings 1: Here the laser 1 and its standard wavelength (lambda center 1) must
be specified. Delta lambda 1 specifies the adjustment of the delay line according to
the actually used wavelentgth. The computed dispertion correction is shown in the
life dialog.

Laser settings 2: Same settings as above for second laser.

9.14.2 Life Dialog

OpticalDelay = =
Delay A
1N
. - A
2 I Setas Zero I?’IMDVB tu:n"ﬂ' 0.0} [ms]
Fange
Start: 0.0{ [p=] lTake‘ IMDVEtD‘
End: 0.0{ [p=] lTake‘ IMDVEtD‘
Stepsize: 0.0 [ps] Range: 0.0 [ps]
6 Steps: 1=
Dispersion Correction
7 Lamkbda i 850 [nm] Lambdaz 1120 [nm]
Deltat correction 0.064 [ps]

Figure 80: Optical Delay Hardware Dialog.

The Optical Delay device can be used with a fixed delay or with a delay range that is
adjusted during a measurement. The optical delay device provides an own data axis that
can be selected in the Measurement Wizard. The following settings can be done in the life
dialog [80]:

1.

The currently used delay is specified by the green slider. The value is shown in (4). If
using a range, it is specified by the two red sliders.

Set as zero: the current position of the green slider is set as position 0.

Move to: By clicking on this button, the delay is set to the value, specified in (4).

. Current position of the green slider is shown here. Values can be entered here man-

ually, to move to a specified position.

Range settings: Start & end values of the range can be specified here. By clicking on
the upper "Take’ button the currently selected delay value is taken over as start value.
By clicking on the lower "Take’ button the value is taken as end value. By clicking on
‘Move To’ the currently used delay value is set directly to the start (or end) value.

Steps: Number of steps of the range is specified here.
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7. Dispersion Correction: For using other wavelengths than specified in the hardware
dialog (lambda center 1 and 2) a dispertion correction is computed automatically. How
much correction is computed can be specified in the hardware dialog.
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9.15 TCSPC

The TCSPC acquires fluorescence lifetimes.

There are two devices available. The FLIM x16 detector, controlled via TDC driver, and
the dual-channel detectors FLIM X1/X2, controlled via scTDC driver.

The following description is for the FLIM X1/X2 detectors. Though, the FLIM x16 detector
is controlled in a similar way.

9.15.1 Life Dialog

BC=TCSPe i = R &
Pixel chwell time [ns] Acquisition
*817.66 Time [I"IS] 12.483

Foints

PMT
bl
|I|III|||
delay [ns] 1786
counts/ms
A |
|I|III|||
delay [ns] 2277
counts/ms

Figure 81: TCSPC Life Dialog

In the upper part are the time parameters. The lower part holds the controls for the PMTs:
the gain slider, its delay time and the measured counts per millisecond.

Since the PMTs are very sensitive, the user must take caution of the control of the slider.
Pushed beyond their limits, which is usually around the gain of 80, they take damage! The
countrate view on the right reflects this by turning yellow closing in onto the limit and red
if passed!

The countrate view shows two bars for one measured timepoint. The lighter one repre-
sents the count received within the detector. The darker one represents the count received

within the hardware driver.

The STOP button sets the gain to zero anytime.
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9.15.2 Hardware Dialog

L —
4
SLOT Settings

-
Ll

Andor Settings

¥y-Scanner
Settings

¥

i\l-‘[riﬂsl
T

TriM5cope

Settings

DC-TCSPC

xyz-Table Settings

Time Settings

Initialize

,

Hardware Settings: DC-TCSPC

|5c:TDC lilran:

Time bin size [ns] Caonfiguration file
0.027435 tde_gpx3.ini

Scanner
U bidirectional [ swap axes

PrAT
: hodulo
Caolor Gain Modulo stepping

PRT 1 B0 14500 25
PT 2 82 14500 25

Measurement PRMT tMeasurement general
Color map scale Show lifetimea

PMT 1 a OWERIEwW

BT 2 1500 Cooling time [s]

Advanced (changes require hardware reinitialization)

Auto modulo ’disable -

Frame trigger edge lfalling

Line trigger edge lrising

Pixeltrigger edge lrising

Fixeltimer mode lD—internaI pixel timer

Start divider [15

Debug lewvel ln

Debug [ ] enghle
SE latency

measurement
logging

[Abbrechen] [

Figure 82: TCSPC Hardware Dialog

The FLIM detector connects to the hardware via USB 3.0.

The dialog consists of configuration parameters, scanner setup, its PMT and measurement
parameters. There are also advanced configurations for the hardware, which require a soft-
ware reinitialization of the device - see at the bottom left corner.

At the top of the dialog is the hardware driver version used by ImSpector Pro. Below

ImSpector Pro
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is the Time bin size, which is the rasterization of the timeslices. To the right is the config-
uration file, which is used as a base for the hardware initialization. See the Advanced box
for user adjustable parameters.

The Scanner box shows the current setup of the scanner.

The PMT box sets up the colormap used to visualize the images in the document. The
gain should be set to the one of the specification document shipped with the hardware. The
modulo should be around 12500 to 15000 with a 80MHz laser.

If there is a laser device configured, it is possible to set a mapping for modulo vs. wavelength.
To activate this the wavelength must be set in the laser life dialog. Then, the modulo can
be set for this wavelength in the TCSPC hardware dialog. A mapping can be removed by
setting the wavelength and then the modulo to zero; a message box appears, if the selected
wavelength is in the map! A wavelength, which is inbetween two mappings, will not be
added to the map!

The Measurement PMT box holds the colormap scaling range from zero to the given maxi-
mum, which will be applied to the colormap of the PMT image in the document. Zero means
that no scaling range will be applied.

The Measurement general box has three settings. The checkbox Show lifetime overview
enables the visualization of summed-up timeslices. The cooling time blocks a new measure-
ment for the given time in seconds to relax the PMT and high-voltage electric circuits. The
data timeout is the data transmission timeout in milliseconds. This is an extra time to wait
for the data to transmit over the usb line.

The Advanced box enables the user to overwrite hardware settings which are usually set
in the configuration file. The Auto modulo configuration sets whether to always use the
hardware calculated modulo value or a user given modulo; see above. The trigger edges for
frame, line and pixel trigger can also be adjusted. The Pixel timer mode has 3 options:

e 0 - internal pixel timer: classic mode [default]
e 1 - pixel timer: no correction
e 2 - pixel timer: correction from data flow

The Start divider divides the laser reference frequency trigger to the internally used fre-
quency. The internally used frequency is 5SMHz. Therefore is 16 perfectly fine for lasers
with 80MHz. The Debug level is for service use only.

The Debug box enables the user to set the USB latency. By default, the hardware re-
quires a time to wait for its initialization to measure a lifetime. Now, that this extra time
is not always wanted, it can be set to zero here. The user must know that with this the

hardware runs outside of its specification!

The measurement logging option is for debugging purposes only.
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9.15.3 Troubleshooting

e USB cable length must not be longer than 5m! Active HUBs or Repeater/Cable
extensions are used by the users responsibility. Such setups fail in most interesting
ways.

e Measurement hangs - without other image generating devices (like the PMT device)
1. Check pixel(optional), line, frame and laser reference frequency trigger.

2. Add the TCSPC device to
'Hardware > Configure > xy-scanner > Sync 5’
3. Check the scanner and its settings.
4. If it still hangs set the following parameters:
'Hardware > Configure > xy-scanner > Sync 5: TCSPC'
'Hardware > Configure > TCSPC > Advanced: Auto modulo: enable’
'Hardware > Configure > TCSPC > Advanced: Debug level: 3’

Initialize the device several times and confirm each time it has initialized in the newly
opened debug window the value of the modulo. If it is stable, the laser reference
frequency trigger is detected and the other trigger lines must be checked. Or the
threshold needs to be tweaked.

e Measurement hangs - with other image generating devices (like the PMT device)

1. The PMT device must be registered before the TCSPC device! The PMT must be
set for the scanner sync 5.

'Hardware > Configure > xy-scanner > Sync 5: PMT, TCSPC

2. The TCSPC device may not wait for its hardware to initialize for a lifetime mea-
surement.

'Hardware > Configure > TCSPC > Debug: enable’
'Hardware > Configure > TCSPC > Debug: USB latency: 0’

The user must know that with this the hardware runs outside of its specification!

e Variadic delays between image acquisition
1. Set the data transmission timeout to a higher value.

'Hardware > Configure > TCSPC > Measurement general: Data timeout’

e Zero count image | Sporadic dark images

1. This can be seen in the image as well as in the life dialog countrate representation.
This is usually caused by the the laser being off and/or its laser reference frequency
trigger being not connected or deformed so that the detector does not recognize it.
Another cause can be a too low or too high gain setting. A too high gain setting
causes damage to the PMT!

2. A bad configured EOM can cause this.

e Zero count images for a number of steps before data is acquired

The cause of this is a too small cooling time for the PMT and high-voltage circuits.

Increase the setting of:

'Hardware > Configure > TCSPC > Measurement general: cooling time’
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e PMT image OK, TCSPC image partly shown or corrupted
Disable PMT feedback. If both images look alike then, the scanner parameters and
its coefficients must be calculated!

e Count rate drops
1. The PMT gain is set too high.

In this case the lighter and darker bar of the measured timepoint of the countrate
representation will drop close to zero.

2. The USB port of the computer, to which the USB cable is plugged into, does not
support the specification 3.0.

In this case the bars will differ for the measured timepoint.

e Noise peak within lifetime histogram

0.00269

Figure 83: TCSPC - laser ref. freq. trigger cable crosstalk

The red lifetime period is OK. The black lifetime period has the noise peak.

This is caused by the lifetime peak being too close to the start trigger in conjunc-
tion with the length(impedance) of the laser reference frequency trigger cable. This
can be circumvented by switching the laser reference frequency trigger cable with one
of another length. The user will have to adjust the PMT delays afterwards.
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9.16 Trigger Sequencer

The Trigger Sequencer driver applies a user-defined sequence of pulses and power thereof
to connected devices. There are also two trigger input ports attached to the hardware which
the sequence can process.

9.16.1 Life Dialog

= TriggerSequencer 1

Device | losd connected devices |

OLED blue v | —

z v
|

|

Powiet j

Apply an i'Time Time

Trigger seguence; OLED blue (port 5) [achve]

| L60.00 R H50.00 L50.00 0 < 3

Figure 84: Trigger Sequencer Life Dialog

With the Life Dialog the user configures the devices. The power which is applied to the
device and on which axis and step the sequence is executed. The button [loadconnecied devices |
scans connected hardware and resets the devices of the document to the newly found ones.
On the lower half the user builds the sequence.

The following functions are available:

e =93 lloop[R < 1] Repeat functions inbetween 'R’ and '<’ once
(On the figure above the functions are repeated 3 times.)

e 5 |Wait for trigger rising: [WO] at port 1 or 2; [W1] at port 1; [W2] at port 2;
e x| Wait for trigger falling : [w0] at port 1 or 2; [w1] at port 1; [w2] at port 2;
e = | Continuous [:]: Run sequence from start to this token endlessly.

The values above are defaults which should be edited to the users needs.

A yellow background color of the sequence edit field indicates an error! Doubleclick on the
trigger sequencer image at the top-right highlights the bad token.

At the bottom of the dialog there is the button overview = 'to show all devices
and their configuration. The check box Hmenualstat starts and stops the trigger sequences
for testing purposes.
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Use of keywords in a sequence

Trigger sequence: OLED blue (port &) [active]
| W1 W2 L1 50[Treat 5] H50.00 L3.50[Treat -5]:

Treat J

Figure 85: Keywords

Keywords can be attached to low and high level tokens of a sequence with a description
and range parameter. With that a corresponding slider is added to the Life Dialog to set
the value of its token in the sequence.

As the figure shows, multiple tokens of a sequence can respond to the same keyword. With
a negative range, the value of that one token is reversed to the thumb of the slider.

Special keywords in a sequence

Trigger sequence: OLED blue (port 5) [active]
| W1W2 L1 B0[STA 5] H50.00 L1 61[STB ] |

STA J
STB : j

Figure 806: Special keywords

Special Keywords update the values of the attached tokens at the start of a measurement
and on internal update routines. It has to be taken care about the range. The range pa-
rameter cuts off higher values!

These are the special keywords:

o STA: read frame time of treatmeant scanner 1
e STB: read treatment time of treatmeant scanner 1
e STC: read frame time of treatmeant scanner 2

e STD: read treatment time of treatmeant scanner 2
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9.16.2 Hardware Dialog

The Trigger Sequencer device connects to the hardware via serial line.

i h;ﬁ:;uscope o TriggerSequencer 1 Settings

TriggerSequencer

[Initislization successtull

Connection
Com Port: Device:

Contraller: ‘COM‘Q {available| v }Tr\ggerSequencerivl

Devices

|OLED biue ¥l

Punl 5] Fower min: | 0 maxl 4['95|

Figure 87: Trigger Sequencer Hardware Dialog

The dialog shows which devices are connected to what ports of the hardware. It is also
possible to set the range of motor steps for the minimum and maximum power values needed
for non-linear devices, for example.

ImSpector Pro

89

[aVision BioTec®



9.16.3 Examples

Now follow two simplified examples of use-cases for the trigger sequencer. The first example
shuts the PMTs while the Andor Mosaic treats a sample with a LED. The second example
shuts the PMTs while a scanner treats a sample.

Example 1: Andor Mosaic treatment with a LED
Version 1:

In this example the LED waits for the shutter to be closed, then treats. Therefore
two ports of the Trigger Sequencer must be configured. One for the LED and one for the
shutter. The port for the shutter, in this example port 4, must be set in the life dialog to
axis Time Time and step 10. The port for the LED, in this example port 1, must be set to
axis Start and step 1. This port setup enables dynamic trigger handling; usually starting
the sequence with '"W#' or 'w#’ to wait for rising or falling input signal to actually start
the sequence.

The sequence for the shutter on port 4 is L15 H45 L0.05 which waits for 15 ms, then shuts
the PMTS for the treatment and finally opens again. At the very moment the PMTs shut
the LED port gets triggered and its sequence W71 L4 H0.05 w1 H4 L0.05, which waited for
the shutter port signal by rising edge, starts. It waits for the shutter to actually close by
4 ms, then starts the treatment until the shutter port signals to open the shutter by falling
edge. The LED still treats the 4 ms which the shutter actually needs to open again.

1 System Setup (example) 2 Trigger Sequencer Setup 3 Trigger Sequencer trigger cable connections
Components used - Port 1. LED - connect output of port 4 to shutter and to input 1 of port 1
- galva scanner - connect output of port 1 to LED controller
- Andor Masaic + LED axis "Start”
- shutter for P Ts step 1

- trigger sequencer
sequence: W1 L4 HO.0S w1 H4 L0O.05

- Port 4: shutter far P Ts

axis "Time Time"
step 10

sequence L15 H45 LO 05

Frame 1 Frame 2 , Frame 10 Frame 11
Frame- { { t

\J

tfrigger

Port 4 Apply on axis "Time Time" step 10
Shutter- Sequence: L15 H45 L0.O5 t

tfrigger | |

\j

Port 1: Apply on axis "Start” step 1
LED: Sequence: W1 L4 HD.05 w1 H4 LO.0S | |

tfrigger

\j

Figure 88: Trigger Sequencer Example 1 Version 1
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Version 2:

In this version the shutter port needs to be tweaked for a resonant scanner. lts axis
must be set to Start and step to 1. The sequence should look like R W1 < 10 L15 H45
L0.05, which waits for 10 frame triggers to pass before the actual sequence starts.

Note: A resonant scanner requires every port to have its axis set to Start and step
to 1.

1 System Setup (example) 2 Trigger Sequencer Setup 3 Trigger Sequencer trigger cable connections
Components used - Port 1. LED - connect Frame Trigger to input 1 of port 4
- resonant scanner - connect output of port 4 to shutter and to input 1 of port 1
- Andor Mosaic + LED axis "Start” - connect output of port 1 to LED controller
- shutter for PMTs step 1

- trigger sequencer
sequence: W1 L4 HO.0S w1 H4 L0O.05

- Port 4: shutter far P Ts

axis “Start”
step 1

sequence: RW1 <10 L15 H45 LO.0S

Frame 1 Frame 2 J } Frame 10 Frame 11

i {f/

\

Port 4. Apply on axis “Start™ step 1
Shutter- Sequence’ RW1 <1015 H45 L0 05

\j

tfrigger | |
| |
| |
Port 1: Apply on axis "Start” step 1
LED: Sequence: W1 L4 HD.05 w1 H4 LO.0S | | .t
frigger =

Figure 89: Trigger Sequencer Example 1 Version 2
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Version 3:

This version utilizes keywords to delay the shutter and LED with the help of sliders
in the life dialog and special keywords to read the treatment time of the scanner for the
correct treatment times. The delay of the shutter enables the treatment to happen at a
specific time of or position in the frame. The LED delay sets the time, which the LED
allows the shutter to actually close before the treatment starts, so that you can start the

treatment before the shutter has completely closed.

1 System Setup (example) 2 Trigger Sequencer Setup 3 Trigger Sequencer trigger cable connections
Components used - Port 1. LED - connect Frame Trigger to input 1 of port 4
- resonant scanner - connect output of port 4 to shutter and to input 1 of port 1
- Andor Mosaic + LED axis "Start” - connect output of port 1 to LED controller
- shutter for P Ts step 1

- trigger sequencer

Frame-

Frame 1 Frame 2 J } Frame 10 Frame 11

sequence; W1 Ld[delayLED 10] HO.05 w1 Hd[delayLED 10] L0.05
- Port 4: shutter far P Ts

axis "Start”
step 1

sequence; R W1 < 10 L15[delaySH 25] H45[STB 2000] L0.05

74

\

tfrigger

Shutter-

[

Port 4. Apply on axis "Start” step 1
Sequence: R W1 < 10 L15[delaySH 25] H45[STB 2000] L0.05 t

\j

tfrigger

LED-

Port 1: Apply on axis "Start” step 1
Sequence: W1 L4[delayLED 10] HO.05 w1 Hd[delayLED 10] L0.05 | | t

\j

tfrigger

Figure 90: Trigger Sequencer Example 1 Version 3

Example 2: scanner treatment
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Version 1:

With this example the scanners treat a sample. Only one port is required for the
shutter. Its axis must be again set to Start and step to 1. The sequence W2 W1 H45 [STB
2000] L0.05 is a bit longer. It waits for the pre-treatment signal of the scanner sync 7 port,
then the actual treatment signal of the scanner sync 2 port. After that the sequence starts
to treat.

The former extra delay for the shutter must now be configured in the menubar

—- Hardware > Configure > Scanner > Frap Delays
> second editbox: <shutter closing time>

1 System Setup (example) 2 Trigger Sequencer Setup 3 Trigger Sequencer trigaer cable connections
Components used - Port 4. shutter for PMTs - connect scanner sync 2 to input 1 of port 4
- galvo scanner - connect scanner sync 7 to input 2 of port 4
- EOM axis "Start” - connect output of port 4 to shutter
- shutter for PMTs step 1

- trigger sequencer
sequence: YW2 W1 HAS[STE 2000] LO.DS :

Frame 1 Frame 2 J / Frame 10 Frame 11

i {(/

Scanner t
Sync T trigger

Y

\j

Scanner t
Sync 2 trigger

A\

Port 4 Apply on axis "Start” step 1
Shutter- Sequence: W2 W1 HAS[STE 2000] LO.0O5 :

trigger

\J
e

Figure 91: Trigger Sequencer Example 2 Version 1
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Version

2:

With this version two scanner do treatments. [Each has an external pre-treatment
signal connected, which may very well come from the sample or from a custom setup of

the user. The output of the two used Trigger sequencer ports need to be coupled by an
electronic logic gate (type OR) to keep the shutter closed for both treatments, assumed

that the shutter has only one input port.

Components used

1 System Setup (example) 2 Trigger Sequencer Setup 3 Trigger Sequencer trigeer cable connections
- Port1: treatment scanner 1 - connect external trigger Ato input 2 of port 2
- Port2: treatment scanner 2 - connect external trigger B to input 2 of port 1

4

Frame-

- 2 galvo scanner
- EOM

- shutter for PMTs
- trigger sequencer

Frams 1

- connect multiplexer sync 2 to input 1 of port 2
- connect multiplexer sync 2 to input 1 of port 1

- connect output of port 1 to shutter (via logic gate type: OR)
- connect output of port 2 to shutter (via logic gate type: OR)

Frame 2 } } Frame 10 Frame 11

74

trigger

External

[

\j

Trigger

A

External

\J

Trigger

B

hiultiplexer

\J

Sync 2 trigger

Shutter-

Port 1: Apply on axis "Start” step 1
Sequence: W2 W1 H5E[STB 2000] L0 .05

\J

trigger

Port 2: Apply on axis "Start” step 1
Sequence: W2 W1 H45[STD 2000] L0.05

ImSpector Pro

Figure 92: Trigger Sequencer Example 2 Version 2
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9.17 Andor Mosaic

The Andor mosaic device allows to illuminate user defined regions of interest in the specimen
simultaneously. Three different LEDs can be used for excitation. To expose the correct area
with the correct LED the mosaic device has to be linked with the Trigger Sequencer device.

9.17.1 Life Dialog

Andor Mosaic el G

Exposure settings

[Dacument! - 15:16:14 - PMT *

O Complete mosaic

®ROls %l
O lmage data Selectimage | []Scale

[¥]red
[¥] blue
[Vl arange 'Y

Frame time [ms]: w
70.00 : - .

IUpIDad to mn:usain:]

[Ikanual start

Figure 93: Andor mosaic life dialog
In the life dialog the current exposure area is shown.
You can decide which area of the mosaic should illuminate:

O Complete mosaic . . .
: The complete mosaic area is activated.

o ©ROIs : ROls in the image stack define the illumination area.

O Image data . : e
: Image is used as illumination mask.

Choose image file by clicking 'Select image’.

e A sequence of different images can be uploaded via the Python interface.

When ROlIs is selected use pipet button d to pick a source window for the ROI data.
This adds three different ROls to that window: So, for each LED the illumination area can
be defined separately. For each LED multiple ROIs can be selected.

After defining the mosaic exposure area, the settings must be uploaded to the mosaic device

by clicking IUFJ'Dﬂd to ml:lsaic‘.

Every time the ROIs are changed or another image data is selected, the new exposure data
must be uploaded manually.

The mosaic can run in internal and external trigger mode.
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e Internal trigger: the trigger is generated by the mosaic device. When running a
measurement, the mosaic is started automatically and starts illumination immediately.
If a sequence is uploaded, the different frames change automatically. The exposure
time for a frame can be set in the life dialog ('"Frame time’ setting).

e External trigger: the mosaic waits for external trigger input. The external trigger is
used for exposure time and for changing the frames of a sequence:

— The mosaic exposures as long as it gets "high’ signal input by the trigger.

— Every time the trigger changes from low to high the next frame of the sequence
is displayed.

The trigger mode can be set in the hardware settings.

The mosaic runs in continuous sequence mode, i.e when the last frame of a sequence was
shown it starts again with the first one.

The three different ROIs are uploaded as a sequence, so the frames can be changed by
trigger. When internal trigger mode is activated, the frames are changed automatically.

When running a measurement the mosaic exposure is started automatically. In internal
trigger mode the mosaic starts immediately, in external mode it waits for trigger input.

In video mode or when no mesaurement is runnig, the mosaic can be started by clicking
"Manual start'. In external trigger mode 'Manual start’ also waits for the trigger signal.
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9.17.2 Hardware Dialog
Andor Mosaic

System information

Serial nurmber: no hardware
Firrmweare wersion: no hardware
Trigger settings

@ Internal trigger
O External trigger

LED zettings
LED1  |red
LEDZ  |hlue
LED 3
Calibration
Fositions

400 | (%) 200 | (%)
Pos1 Pos 2

300 | (Y1) 300 | (%)
S 400 | (R
0s

450 | ()

Results ( calibration matrix )
Fuotation
1.0000 ||0.0003

-0.0003 | [1.0000
rotation: 0.019[ ]

Scale Shear
2.2007 | |0.0000 1.0000 | |-D.0252

0.0000 | |-2.2515 0.0000 | |1.0000

Figure 94: Andor mosaic hardware dialog

The Trigger settings are done in the hardware dialog, internal and external trigger mode
can be selected.

Name and color for the different LEDs can be specified in the section 'LED settings’. By
clicking "Set color’ a color for the LED can be defined. Name and color are shown in the
life dialog.

Calibrating the mosaic to the camera can be done in the section 'Calibration’.

The calibration positions only have to be changed, if the field of view of the camera does
not overlap with the mosaic exposure area. By clicking 'Calibrate’ the mosaic calibration
is done automatically. The calibration results are stored in the file ‘calibration.ini’ that is
located in the config directory of Imspector.

The calibration results are also shown in the dialog: rotation, scale and shear of camera to
the mosaic are displayed.

When calibrating the system, a camera instrument mode must be selected. Make sure to
set LEDs to internal trigger mode.
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Calibration should be done each time when the objective was changed or the camera was
moved. After calibrating the camera to the mosaic, the camera should also be calibrated
against the scanner device. This can be done in the hardware settings of the scanner.

9.17.3 Trigger Sequencer settings

To illuminate the correct exposure area at the correct time the mosaic device must be synced
with the Trigger Sequencer device. The mosaic device and the LED controllers have to be
set to ‘external trigger’ mode.

The trigger sequencer permits different output lines. Four of these lines must be used when
running the mosaic with different LEDs: For each LED and for the mosaic device itself a
single output sequence must be configured.

When different LEDs are selected in the mosaic, the trigger sequencer has to control which
LED actually is used.

The mosaic device defines the different areas but cannot control the LED that is used:
The trigger sequencer must be used to activate the correct LED at the correct time.
Each LED and the mosdaic itself need a sequence-setup in the trigger sequencer.

Andor Mosaic = TriggerSequencer
Exposure setings pevice [load connected devices |
[Document! - 16:23:43 - PMT * OLED hlue i R~
h'm '
C Current scan field Pawer ]
® ROIs Vo £ :
Applyan | Stant | step |1
O mage data L -
Trigger sequence: OLED blue {port 5) [active]
red L50.00 H50.00 L50.00
blue BT I . o N D
[ arange . = | = | |
Upload to mosaic - | il s
[CManual start
Example:

Figure 95: Example, Syncing mosaic with trigger sequencer

Two different ROls are selected: the red square and the blue circle.
These areas are defined by the user.

The illumination should start at the beginning of the measurement. Both LEDs should il-
luminate the sample for 50 ms. Since two LEDs and the mosaic are used three different
sequences must be defined in the trigger sequencer.
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1. Select trigger output that is connected to the red LED, e.g. "trigger i’ or 'OLED red".
The sequence can be set to H50 L50 L50 this switches on the LED for 50 ms, then
it is switched off.

2. Select trigger output for the blue LED; e.g "trigger ii" or 'OLED blue’. The sequence
can be set to L50 H50 L50 this switches on the LED for 50 ms after 50 ms wait time,
then it is switched off again.

3. Select trigger output for the mosaic; e.g. 'trigger iii’. The mosaic illuminates as long
as it gets 'high’ trigger input. To change the exposure area it must receive a 'low’ input
interrupt. The sequence can be set to H49.9 L0.1 H49.9 LO.1 this switches on
the exposure area of the red square for 49.9 ms. Then it is switched off for 0.1 ms.
Whith the next high trigger the exposure area is changed to the blue circle. This area
is open for 49.9 ms. At the same time the blue LED is switched on. So exposure area
and LED a synchronized.

To start the illumination at the beginning of the measurement ‘apply on start’

Apply on | Start w| step 1 . . .
in the trigger sequencer must be selected. This must be

done for all trigger sequences that are used.

9.17.4 Python

The mosaic device can be configured via the python interface of Imspector. It can used in
both: Python Virtual Device and Python Script Editor.

Imspector provides these functions to set up the mosaic device:

e — Imspector/IS.MosaicAddFrame ()
e — Imspector/IS.MosaicClearFrames
e — Imspector/IS.MosaicSetExposureTime

In the Python script editor /S. methods are used. In the virtual device Imspector. methods
are used.

Imspector/IS.MosaicAddFrame() Sets exposure area for mosaic device manually. By run-
ning this function a new frame is uploaded to the mosaic frame memory. Up to 138 different
frames can be uploaded.

Syntax: Imspector/IS.MosaicAddFrame(data,scale)

Paramter:
1. array data: eposure mask for the mosaic

2. bool scale: True: mask is scaled to currend image/(scanner) size, False: mask is scaled
to mosaic mirror dimensions

NoTE: data must be numpy array type boolean: False/0 mosaic is not exposured, True/1
mosaic is exposured.

» data = np.array(np.zeros((600,800)),dtype = bool)

»x,y = data.shape
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»data[l150:x,100:150]
»data[350:x,200:250]
»

» IS.MosaicAddFrame (data,l)

nn
B R

Imspector/IS.MosaicClearFrames Resets frame memory of mosaic.

Syntax: Imspector/IS.MosaicClearFrames|)
» IS.MosaicClearFrames ()

Imspector/IS.MosaicSetExposureTime Sets exposure time for the mosaic when running
in internal mode.
Syntax: Imspector/IS.MosaicSetExposureTime(float exptime)

Paramter:
o float exptime: eposure time for the mosaic (interner triiger mode only!)

» IS.MosaicSetExposureTime (33.33)

9.18 LED

This Imspector device can be used to control the XCite XLED 1.

9.18.1 Life Dialog

In the life dialog each LED can be switched on and off seperately. The power for each LED
can be adjusted with the sliders. The XLED 1 allows values between 5 % and 100 %.

All LEDs can be activated and deactivated at once by using the All on and All off buttons
at the top the dialog.

After starting Imspector the remote control of the device is locked. To unlock the control
uncheck lock remote.
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u

Jllockremote | Allon ] | All off
[300nm] Measurement Setup
5.0 %
Q2 0n @) Off on Extern triggered
OfFf
[400nm] Measurernent Setup
50.0 %
@ on @ OFf on Extern triggered
off ]
[S00nm] Measurement Setup
50.0 %
@ 0n @) Off on Extern triggered
Off ]
[800nm] Measurernent Setup
50.0 %
@/ 0n @ Off on Extern triggered
off ]

Figure 96: LED life dialog

As default setting the device automatically shuts off all LEDs when starting a
measurement.

For each LED can be set up how to behave during a measurement:

o Off LED off during a measurement (default)
e On LED active during a measurement (wide field imaging)

e Extern triggered LED active on trigger signal (used for treatments).

To set up the measurement behaviour click on the settings button [3(5]

If the setting button is not shown in the life dialog, the function to use the LEDs during a
measurement is disabled. It can be enabled in the hardware dialog.

For treatments an external trigger signal must be used. To generate this the Trigger Se-
quencer can bhe used. With the trigger sequencer can be specified which, when and how the
LEDs are activated.

9.18.2 Hardware Dialog

In the hardware dialog the com port of the device must be selected.

When the LEDs should be used during a measurement, this function must be activated
by checking 'Allow active LEDs during measurement’. If it is not selected, the LEDs are
switched off at the start of a measurement.

9.18.3 Python interface

The LED device can also be accessed via the Python Script Editor and Python Virtual
Device. The Imspector lvbt python module provides a LED class (lvbt.led). Each LED can
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be accessed independently. (e.g. 1edl = 1lvbt.led(1l)) the I[vbtled class includes the
following methods:

e led.id () Returns ID of LED.
e led.numLED () Returns number of LEDs.

led.of£f () Turns off LED.

led.on () Turns on LED.

led.power () Returns power of LED.

led.power ( float power) Sets power of LED.
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9.19 Adaptive Optics

The adaptive optics module allows to correct tissue induced aberrations with a deformable

mirror.

The optimization bases on deforming the mirror according to different Zernike polynomials.

Further information about Zernike polynomials see:

http://en.wikipedia.org/wiki/Zernike_polynomials.

The following polynomials can be uesed in Imspector:

Number Name Formula
1 Piston 1
2 Tilt X V4 - p - cos(¢)
3 Tilt Y V4 - p-sin(¢)
4 Defocus V3-@2-p2=1)
5 Astigmatism X V6 - p?-sin(2 - ¢)
6 Astigmatism Y V6 - p? - cos(2 - ¢)
7 Coma X V8- (3-p3—2-p)-sin(¢)
8 Coma Y V8-(3-p>—2-p)-cos(¢)
9 Trefoil Y V8- p3-sin(3- ¢)
10 Trefoil X V8- p3 - cos(3- o)
11 Spherical Aberration V5-(6-p"—6-p%+1)
12 Secondary Astigmatism X V10 - (4-p?* =3 p?) - cos(2- ¢)
13 Secondary Astigmatism Y V10 - (4-p* =3 p?)-sin2- ¢)
14 Tetrafoil X V10 - p* - cos(4 - ¢)
15 Tetrafoil Y W - pt - sin(4 - )
16 Secondary Coma X V12 - —12-p> +3-p) - cos(¢)
17 Secondary Coma Y V12 - O P> —12-p> + 3 p)-sin(¢)
18 Secondary Trefoil X \ﬁ 5-p°—4-p%)-cos(3-¢)
19 Secondary Trefoil Y V12 (5-p° —4-p3) -sin(3 - ¢)
20 Pentafoil X \/12 -cos(5 - ¢)
21 Pentafoil Y \/12 -sin(5 - )
22 Tertiary Speherical Aberration V7-(20-p° =30 p* +12- p2 — 1)
23 Tertiary Astigmatism Y V14 (15 p% =20 p* +6- p?) -sin(2 - ¢)
24 Tertiary Astigmatism X V14 (15-p% —20- p* +6 - p?) - cos(2 - ¢)
25 Secondary Tetrafoil Y V14-(6-p% —5- p%) -sin(4 - ¢)
26 Secondary Tetrafoil X V14 (6-p% —5- p*) - cos(4- ¢)
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9.19.1 Hardware Dialog

F -
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¥ y
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Settings Slider 2 name /id:  Astigmatism
SeLL
" Slider 3 Zemike11 | name/fid: Spherical Ak
i .
1 Slider 4 [notused] «| name/id: Defocus
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settings Slider b [not used] name fid:  Astigmatism
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=

wyz-Table Settings Slider 7 [not used)] name fid:  Koma
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Figure 98: Adaptive Optics Hardware Settings.
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Following settings can be done in the hardware dialog:
1. Status information: Device initalization status.

2. Polynomial Setting: Select up to 8 different Zernike polynomials. The specified poly-
nomials can be accssesed via slider in the life dialog. For each slider a name/id can
specified here. This name is shown in the life dialog to identify the slider.

3. Radius: Influence-radius of polynomial, can be set from 0.7 to 1.0. Smaller values only
change the inner parts of the deformable mirror, value 1 adjusts the complete mirror.

4. Slider range: Factor that is multiplied to Zernike polynomials (Polynomials are stored
normalized).

5. Z-Device: Table/Stepper device that is currently used.

0. Restore Factory Settings: If default values are misaligned, the correct factory settings
can be restored by clicking this button.

9.19.2 Life Dialog

Adaptive Optics e =R 4
alider Settings 1
Defocus I = : ) 2
Astigmatism  _ [
d : S T e
spherical I I
. . (]
Aherration (™ !
Coma [ |
: S T e
Presets 7 Adaption Axis 3

Select Configuration

|/| |DeFauIt - |

show mirror configuration 4

Figure 99: Adaptive Optics Life Dialog.

In the life dialog following settings can be done:

1. Zernike-Slider: slider that are specified in the hardware dialog are shown here. When
moving a slider the mirror configuration is directly changed according to the Zernike-
values it represents, see Effect Of Astigmatism Slider.
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2. Reset-Button: next to each slider a small button is shown E] Click on it to reset the
slider to its origin position.

3. Three different tabs are shown here:

e Presets Tab
e / Adaptation Tab

o Axis Tab

4. Mirror Configuration: When checking this box the Mirror Configuration Dialog opens.,

Presets Tab Here different preset configurations can be selected. To store modifications,

adding or deleting configurations open the Voltage Configuration Dialog by clicking this

button.
Presets £ Adaption Axis

Select Configuration

‘Default * '

Mazx Wolkage
Zero Yoltage
Half waltage * [modified]

Figure 100: Presets Tab.

Z Adaptation Tab For acquiring Z-stacks the mirror configuration can be adapted auto-
matically according to the different z positions.

Following settings can be done here:

Presets | Z Adaption | Axis

Set Mirror Configuration 5

1 star 2| |pefau » | [-12.00 | [Take
2 End [Max Yolkage v] |'53-':":' | Take

Set Configuration For Slider Settings Auka update3
() Start config @) End config Fixed range4 E]G

7/ 3

Figure 101: Z Adaptation Tab.

1. Select start configuration: This configuration is used at the begin of the Z-stack.
You can use a set from list. This set can be modified with the sliders above. Make
sure 'Start config’ (7) is selected when moving the sliders. To store modifications

permanently use the Voltage Configuration Dialog by clicking this button.
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2. Select end configuration: This configuration is used at the end of the Z-stack. Mod-
ifiying this set can be done independently from the start configuration with the slid-
ers. Make sure the radio-button 'End config’ (8) is selected when moving the sliders.
Storing the modified configurations can also be done with the Voltage Configuration
Dialog. The voltage settings between start and end configuration are adapted linearly
according to the current Z position.

3. Auto Update: When 'Auto Update’ is checked the z-range defined in the Z-stepper
dialog is used automatically as start and end position for this dialog, too. The z-
Stepper that is connected to the adaptive optics module has to be selected in the
Hardware Dialog.

4. Fixed range: When checking 'Fixed range’ the currently used range between start and
end position is kept premanently. When changing the start position, the end positon
is updated automatically (and vice versa). Using fixed range is only possible if ‘auto
update’ is not used.

5. Extend calculation above start position if this button is clicked, the voltage adaption
is not stopped when going above the start position (), but is extrapolated linearly,

otherwise the adaption is stopped (E])

6. Extend calcultation below end position: if this button is clicked, the voltage adaption
is not stopped when going helow the end position (E), but is extrapolated linearly,

otherwise the adaption is stopped (L1))

Axis Tab The adaptive optics module provides a data axis that can bhe selected in the
Measurement Wizard. With this axis it is possible to change the mirror configuration auto-
matically during a measurement according to a specified Zernike slider.

AdaptiveOptics =R ¢

Slider Setlings
Defocus ‘ = [ 4 Ly
Astigratism 9 P '
; d ; o = g
Devices Steps  Split AS Sl ‘ v p
_— erical '
1 |AdaptiveOpt ~| | 25/25 | L] AEerration i &) >
2 [NaNE S - o= Presets Z Adaption | Axis
3 |MOME - l:l | ‘_ Select Slider
- Defocus
4 [NOMNE - l:l [ iy [] Astigmatism
Spherical Aberral
Total Steps: 25725
- Nurnber OF Steps
{ Autosawe Settings ]
# steps: 25
{ Load from Template ]
["] Shew mirrar configuration

Figure 102: Axis Settings.

These settings can be done with Axis tab:

1. Define position range with the red sliders. These sliders appear when opening the
axis tab.

2. Define slider that is used for the data axis by clicking the corresponding checkbox.
Only one slider can be selected.

3. Define number of steps of the axis.
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Mirror Configuration Dialog

In the mirror configuration dialog the current voltage set-

tings of the mirror is shown. It has two tabs: The 'Value' tab shows the voltage setting as
a number, the 'Positions’ tab shows the voltage settings in a graphical representation.

If the Z Adaptation Tab is selected in the life dialog, in the Mirror config dialog can be set
up to show the configuration of the start position, end position, or current Z-position.

Values | Positions

Mirror Configuration

x Mirror Configuration

Values | Positions

Current VYoltage Yalues

Current VYoltage Yalues

3566 2905 1813 725
3623 2275 1874 1306 830
3227 2379 2241 1912 1566 1495
2026 2009 2119 049 2025 1733 2665
1545 1980 1953 2850 2177 3337

644 1788 2199 2402 3656

31 1205 2376 3301

Z Adaptation Settings: Z Adaptation Settings:

() Current 2 pos () End pos ) 05t (@) Start pos () End pos
Figure 103: Mirror Configuration.
AdaftiveOptics —mX Mirror Configuration x
Slider Settings Values  Positions
DIEEES Current Vokags Values
Astigrmatism '
4 v D ' E]
Spherical ' '
»a
Aberration ! [ 0
Coma ' '
T &) i
Presets| Z Adaption Axis
Select Configuration
[Half voltags * [modified] -
[¥] Show mirror configuration
Mirror Configuration x

Values  Positions

H

AdaptiveOptics B
Slider Settings
Defocus : = Current Yoltage Yalues
Astigmatism _t !
0

4]
'

H]

Spherical '
Abenation !

Corma '
i D v

H

Presets  Z Adaption  Axis

Select Configuration

lHaIf valkage * [modified] -

Show mirror configuration

Figure 104: Effect Of Astigmatism Slider.

Voltage Configuration Dialog This dialog can be used to store the current mirror config-
uration permanently or to modify the selected configuration. The default configuration can
be set here.
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Voltage Configuration

Configuration

Marne: MEW

add ] [Reset changes

Delete Save changes

Default Setting

Set as defaulk

Figure 105: Voltage Configuration Dialog.

Click to add the current configuration. Name must be specified above.

Click [Resstehanges| t discard all modifications.

Click to remove the currently selected set from the list (not possible for
'Default’ set).

Click to save modifications of the current set (not possible for ‘Default’ set).

o Click [ Setasdefaut |t set the current configuration as default.

If accidently a wrong configuration is stored as default you can reset the default settings in
the Hardware Dialog (restore factory settings).

All voltage sets are stored in an ini file that can be found in the config directory:
‘Config/adaptive optics/adaptive optics.ini.’

9.19.3 Python Interface

The adaptive optics module can also be controlled via the Python Virtual Device or the
Python Script Editor. Own optimzation scripts or data analysis can be done with the
python interface. Therefore Imspector provides some methods for accessing the adaptive
optics module:

o — Imspector.AdaptiveOpticsGetSettings()

e — Imspector.AdaptiveOpticsApplySettings ()

o — Imspector.AdaptiveOpticsGetMax ()

o — Imspector.AdaptiveOpticsGetFactorySettings ()

o — Imspector.AdaptiveOpticsSetFactorySettings (voltage)

o — Imspector.AdaptiveOpticsGetSliderRange ()
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o — Imspector.AdaptiveOpticsGetMaxSliderRange ()

o — Imspector.AdaptiveOpticsSetSlider ()
In the Python Script Editor 'Imspector. must be replaced by ‘IS’

Further information can be found with the python info message functions Imspector.Info()
and 1S.Info()

Imspector.AdaptiveOpticsGetSettings()

Syntax: Imspector.AdaptiveOpticsGetSettings|)

Returns: Pointer to the array with the voltage settings.
Imspector.AdaptiveOpticsApplySettings() Uploads the current voltage settings to the adap-
tive optics device.

Syntax: Imspector.AdaptiveOpticsApplySettings()
Imspector.AdaptiveOpticsApplySettings() Uploads the current voltage settings to the adap-
tive optics device.

Syntax: Imspector.AdaptiveOpticsApplySettings()

Imspector.AdaptiveOpticsGetMax()
Syntax: Imspector.AdaptiveOpticsApplySettings()

Returns: The maximum voltage amplitude of the adaptive optics device (normally this is 4095).

Imspector.AdaptiveOpticsGetFactorySettings()
Syntax: Imspector.AdaptiveOpticsGetFactorySettings()

Returns: Voltage array with factory settings.

Imspector.AdaptiveOpticsSetFactorySettings(voltage)
Syntax: Imspector.AdaptiveOpticsSetFactorySettings(voltage)
Parameter: vector voltage: vector with voltage values that is stored as factory settings (37 values!)

Be careful: factory settings will be overwritten permanently!

Imspector.AdaptiveOpticsGetSliderRange()
Syntax: Imspector.AdaptiveOpticsGetSliderRange(slider)
Paramter: int slider: No. of slider (0-7)

Returns: min,max values of specified slider. Range can be set up with red boundries in the "axis’
tab!
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Imspector.AdaptiveOpticsGetMaxSliderRange()
Syntax: Imspector.AdaptiveOpticsGetMaxSliderRange()

Returns: Returns: min,max values of Zernike slider that is specified in the hardware settings

Imspector.AdaptiveOpticsSetSlider()
Syntax: Imspector.AdaptiveOpticsSetSlider(int slider, float position)

Paramter: 1. int slider: No. of slider (0-7)

2. float position: position the slider is set to.
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9.20 Python Virtual Device

The idea behind the Python Virtual Device is to have a python script that behaves like a
physical device. The Virtual Device gives the user the possibility to write drivers for own
devices or to do data analysis during a measurement. The Virtual Device can also create
own image data and/or register a data axis.

The Virtual Device behaves like any other Imspector device and can be fully integrated
in the measuring process.

The Virtual Device supports Numerical Python (Numpy) and Scientific Python (Scipy).
Numpy and Scipy are fundamental packages for scientific computing in Python and
must be installed manually to get fully use of the Virtual Device.

Further information see http://www.numpy.org/ and http://www.scipy.org/.

Imspector provides some python methods that can be used for data handling or device
communication.

Imspector.InitStack()

o — Imspector.GetDataPtr ()

e — Imspector.ClearOutput ()

e — Imspector.GetOutput ()

e — Imspector.MoveZ (device,position)

o — Imspector.GetTablePosition (device)

o — Imspector.SetTablePosition(device,x position, y position, max
movement)

o — Imspector.TableSetOffsetX (device, offset)
o — Imspector.TableSetOffsetY (device,offset)
o — Imspector.TableSetOffsetZ (device, offset)

o — Imspector.Info()
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e The adaptive optics module can also be controlled via Python Interface

Further information see Imspector Methods For Python Device.

9.20.1 The measurement loop

Since the Virtual Device behaves like a normal Imspector device, some methods must be
implemented in the script. The following methods are called automatically by the imspector
framework when a measurement runs:

OnBegMeas(*args)
OnEndMeas(*args)
OnUpdMeas(*args)
OnBegStep(*args)
OnUpdStep(*args)
OnEndStep(*args)
During a run of a measurement, Imspector calls those methods in this order:

Start 1. OnBegMeas(*args)

e Called at the begin of the measurement loop.

e Initializations should be done here.

e If image data is generated, the data stacks must be initialized here.

e If the data axis is used, start position, end position and number of sept can be

identified here.

Start 2. OnUpdMeas(*args)

e Called after OnBegMeas|).

e Further Initializations can be done here.

Loop 1. OnBegStep(*args)

e First called after OnUpdMeas().

e Begin of 'step-loop’ of Imspector: Until all steps are processed, this routine
is called at the begin of a new step.

e If the data axis is used, the current position can be identified here.
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Loop 2. OnUpdStep(*args)

e Called after OnBegStep().

Loop 3. OnEndStep(*args)

e Called after OnUpdStep.
e All data stacks of a measurement can be accessed here.

e If image data is generated a data pointer to the current slice of the stack is
provided here.

End 1. OnEndMeas(*args)

o Called at the end of a measurement.

e Deinitializations should be done here.

All steps must be implemented in the script as python methods
(see example [9.20.6)).

The return value of each method must either be "1’ which indicates 'OK’ or "0’ which indi-
cates an error.

After an error is returned by a method, Imspector stops the complete measurement imme-
diately.

9.20.2 Hardware Dialog

In the hardware dialog the script that is used for the Virtual Device must be selected.

9.20.3 Life Dialog

The Virtual Device can use a data axis, that can be selected in the Imspector Measurement
Wizard. The physical sizes of this axis (start and end values) and the number of steps can
be specified in the life dialog.

In the script the standard python print command can be used. The output is shown in
an own window that can be opened in the life dialog. All script errors are displayed in this
window, too.

By clicking the button 'Reload script’ the current script that is specified in the hardware
dialog is reloaded. After changing the python script in an external editor click this button

to update the last changes in Imspector.

E.g.;, if your script implements a z-stage control, you can enter a start position (From), a
end position (7o) and the number of steps between.
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OnBeginMeas

!

OnUpdMeas

!

OnBegStep

!

OnUpdStep

!

OnEndStep

!

OnEndMeas

Figure 106: The measurement loop.

Hardware Properties

Tritd=cope Settings
FhT

Fython Settings

melect script

kicroscope

Imager Setings

Time Settings

xyz-Table Settings

xy-mcanner Settings

Timee Settings

X

|C:‘.,p§,,fthunhsb_line.py

Figure 107: Virtual Device - Hardware Dialog.
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Figure 108: Virtual Device - Life Dialog.

9.20.4 Methods Parameters

The parameters in the life dialog are passed to the python script in OnBegMeas(*args). The
order is: From, To, NumberOfSteps. How the values can be read out by the script is shown
in the following here:

1 | def OnBegMeas(*xargs):

2

3 ValueFrom = args[0]

4 ValueTo = args[1]

5 NumberOfSteps = args|[2]

6 return 1
Imspector calculates the current position of the device for each step and gives it as a pa-
rameter in the OnBegStep(*args) to the script. The current step is also passed to the script.
The order is: currentPosition, currentStep.

1 | def OnBegStep(*args):

2

3 CurrentPosition=args[0]

4 CurrentStep=args|[1]

5 return 1
In OnEndStep() all data stacks of the current measurement can be accessed. Pointer to
the data stacks - among other information - are passed to the script and can directly be
transformed into numpy arrays. The data stacks can be accessed this way:

1 | def OnEndStep(*args):

2

3 stacks = args[0] # different stacks

4 resolutions = args[1] # pixel sizes for each stack

5 lengths = args|[2] # physical sizes for each stack

6 offsets = args|[3] # offsets for each stack

7

8 AxisStep = args[4] # boolean if the python axis has moved
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9 # since the last step
10

1" stack_0 np.array(stacks[0],copy = False)
12 stack_1 = np.array(stacks[1],copy = Fasle)

9.20.5 Imspector Methods For Python Device

Imspector provides some python methods that can be used for data handling or device com-
munication.

To use these methods the Imspector package must imported at the beginning of the python
script (import Imspector)

The following methods are included in that package:

Imspector.InitStack()
If the Virtual Device generates image data, this function must be used to init an empty
data stack.

Syntax:
Imspector.InitStack(int size_x, float length_x,float offset_x [,int size_y, float length_y, float
offset_y|, int size_z, float length_z, float offset_z)

1D, 2D and 3D stacks can be initialized, for each dimension pixel-size, physical-size must
physical-offset must be given.

parameter: (3,6 or 9 parameter must be given.)

e size_x: pixel resolution x
e float length_x: physical length x

e float offset_x: physical offset x

e int size_y: pixel resolution y
e float length_y: physical length y

o float offset_y: physical offset y]

e int size_z: pixel resolution z
o float length_z: physical length z

o float offset_z: physical offset z]|

Returns: False if data stack could not be initialized.

» size_x = 512
» size_y = 512
»

» length_x= 400.0
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» length_y = 400.0
»

» offset_x
» offset_y

o o
o o

»
» Imspector.InitStack(size_x,length_x,offset_x,size_y,length_y,offset_y)

NOTE: Imspector.InitStack() must be called in the 'OnBegMeas()’ of your script!

Imspector.GetDataPtr()
If the Virtual Device generates image data, 'GetDataPtr’ returns pointer to current slice
of data stack.
Syntax: Imspector.GetDataPtr()
»data = np.array (Imspector.GetDataPtr(),copy = False) » noise = np.random.randin
(size_x,size_y))

» data[:,:] = noise[:,:] here your own data can be generated !

NOTE: Imspector.GetDataPtr() must be called in the 'OnEndStep()’ of your script!

Imspector.ClearOutput()
Syntax: Imspector.ClearOutput()

Clears text in output window.

Imspector.GetOutput()
Syntax: Imspector.GetOutput()

Returns text of output window.

»results = Imspector.GetOutput ()

Imspector.MoveZ(device,position)
Moves Z device to new position.

Syntax: 1S.MoveZ(string device,float position)

Paramter:
1. string device: name of z device
2. float position: new position

NoTe: The selected position is limited by the range defined in the Z-Dialog!

» IS.MoveZ (’'xyz—-Table’,10.0)
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Imspector.GetTablePosition(device)
Get current x and y position of table device.

Syntax:Imspector.GetTablePosition(string device)
Parameter: string device: name of table device

Returns: tuple with current table x and y position,
False if table device could not be found or movement is out of allowed range.

» X,y = Imspector.GetTablePosition (’'XYZ-Table Z’)

Imspector.SetTablePosition(device,x position, y position, max movement)
Sets new x and y position for table device.

Syntax:lmspector.SetTablePosition(string device float x, float y, float max_movement)

parameters:

1. string device: name of table device

2. float x: new x position

3. float y: new x position

4. float max_movement: movement limiter for safety reasons

Returns False if table device could not be found or movement is out of allowed range.

Imspector.TableSetOffsetX(device,offset)
Sets X offset of table device.

Syntax:ImspectorTableSetOffsetX(string device, float offset)

Parameter:
1. string device: name of table device

2. float offset: offset for X positions, maximal offset must be specified in the hardware
dialog of the stage

» Imspector.TableSetOffsetX(’'XYZ-Table Z’,10.0)

Imspector.TableSetOffsetY(device,offset)
Sets Y offset of table device.

Syntax:Imspector.TableSetOffsetY(string device, float offset)

Parameter:

1. string device: name of table device

2. float offset: offset for Y positions, maximal offset must be specified in the hardware
dialog of the stage

» Imspector.TableSetOffsetY (’'XYZ-Table Y’ ,10.0)
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Imspector.TableSetOffsetZ(device,offset)
Sets Z offset of table device.

Syntax:ImspectorTableSetOffsetZ(string device, float offset)

Parameter:

1. string device: name of table device

2. float offset: offset for Z positions, maximal offset must be specified in the hardware
dialog of the stage

» Imspector.TableSetOffsetZ (’'XYZ-Table Z’',10.0)

If using different devices for XY and Z (e.g. intra-vital stage and Pifoc, position offset Z
must be given to XY-stage!)

Imspector.Info()
Returns overview of Imspector methods for Virtual Device.

Syntax: Imspector.Info()
Returns: string with info message.

» print Imspector.Info()

9.20.6 Examples: Generating Image Data, Using Own Serial Device

In this script is shown how to generate own image data with the Virtual Device.

import Imspector # import imspector modules

import time # import python time module

import numpy as np # import numerical python module

import scipy # import scientific python module

from scipy import ndimage # import ndimage from scipy

# global variables

global lena # image data

# OnBegMeas:

#

# function is called at the begin of an imspector measurement,
# Initialisations should be done here

# ImSpector data stacks can be initialized here
def OnBegMeas(xargs):

global lena

lena = scipy.misc.lena() # load ’‘Lena’ image data from scipy
size_x, size_y = lena.shape # pixel size, must be integer value
length_x = float(size_x) # physical size, must be float value
length_y = float(size_y)
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28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74

75
76

77
78
79
80

offset_x = # offset, must be float value

0.0
offset_y = 0.0

# print "measurement start”

# INIT STACK (generate image data with python virtual device)

# 1D, 2D, 3D stacks can be initialized! Every dimension needs pixel—
size, physical—size and physical offset

#command to initialize data stack in imspector,
Imspector.InitStack(size_x,length_x, offset_x ,size_y,length_y, offset_y)

return 1

#function is called directly after OnBegMeas

def OnUpdMeas(xargs) :

return 1

#function is called for each axis step, if python axis is used in the
measurement Wizard, the current physical position and step position
is given in the function arguments

def OnBegStep(*args):

# python axis positions:
pos = args[0]
step = args[1]
#print "Pos:\'t" + str(pos)
#print "Step:\t" + str(step)
return 1
# function is called for each axis step after OnBegStep
def OnUpdStep(xargs):
return 1
# OnEndStep:
#*
# function is called for each axis step after OnUpdStep:
# Image data should be generated here, a pointer to the correct position
of the data stack can received by this command:
# "data = np.array(Imspector. GetDataPtr(),copy = False)’
#*
# Pointer to all data stacks that are generated in the measurement (also
from other devices) are given in the arguments
#
# If python axis has moved since the last step can be seen in the
arguments
def OnEndStep(xargs):

# pointer to all data stacks that are generated in current measurement
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81

82 stacks = args[0] # different stacks

83 resolutions = args[1] # pixel sizes for each stack

84 lengths = args[2] # physical sizes for each stack

85 offsets = args[3] # offsets for each stack

86

87 AxisStep = args[4] # boolean if the python axis has moved since the
last step

88

89

90 size_y ,size_x = lena.shape

91

92

93 # get data pointer to current slice of data stack

94

95 data = np.array(Imspector.GetDataPtr(),copy = False)

96

97 # copy lena image data to current slice (and add noise to the image),

98

99 # here your own data can be generated !

100

101 noise = np.random.randint(85,size= (size_x,size_y))

102

103 data[:,:] = lena[:,:] + noise[:,:]

104

105 return 1

106

107

108 # function is called at the end of a measurement
109 # de—initialisations should be done here

110 def OnEndMeas(xargs):

111 #print "finish"’

112 return 1
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In this example serial communication via python is shown. The script opens a com port and
moves a filter wheel during the run of an Imspector measurement. The commands used to
control the filter wheel are taken from our real filter wheel that can be delivered with our

TrimScope.
1 import serial
2
3 %4 global variables declaration
4 global myComPort
5 global ser
6 global comError
7
8 ## define the device commands
9 global devMoveTo
10 global devRef
11
12 ## initialize global variables
13 myComPort = 3
14 comError =0
15
16 devRef = 0x80
17 devMoveTo = 0xc0
18
19 def sendDeviceCommand (command) :
20 global comError
21 if (not comError):
22 try:
23 ser.write (command)
24 answer = ser.read(10)
25 if ((ord(answer[0]) & Oxc0) !'= 0x40):
26 raise
27
28 except serial.SerialException:
29 ser.close ()
30 comError =1
31
32 def initDevice():
33 global myComPort
34 global ser
35 global comError
36 try:
37 comError = 0
38 comport = "COM" + str (myComPort)
39 ser = serial.Serial(comport,timeout=0)
40 command = chr(devRef)
4 sendDeviceCommand (command)
42 except serial.SerialException:
43 ser.close ()
44 comError = 1
45 print "Could not open comport”
46 except:
47 print "Command rejected"
48
49 def OnBegMeas(*args):
50 initDevice ()
51 return 1
52
53 def OnUpdMeas(*args):
54 return 1
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56
57
58
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def OnEndMeas(*xargs) :
global comError
if (not comError):
ser.close ()
return 1

def OnBegStep(xargs):
global comError
if (len(args) > 0):
newpos = int(args[0])
command = devMoveTo | newpos
command = chr (command)
try:
sendDeviceCommand (command)
except:
print "Command rejected"
return 0
return 1

def OnUpdStep(xargs):
return 1

def OnEndStep(xargs):
return 1

9.20.7 Error handling

Syntax errors and runtime errors are shown in the output window of the life dialog. If a
runtime error occurs the script is stopped immediately.

Sometimes it makes sense to implement an own error handling in the script: e.g. when
serial communication is used and it is important to open and close com ports properly.
Error handling can be done by try...except blocks in the python script.

def OnBegMeas(xargs):
try:
some functionality
except:
handle any error

The measurement is stopped immediately if a script routine returns 0.

For example if com port opening fails:

def OnBegMeas(xargs):
port = OpenComPort (4)
if not port:
print "Could not open communcation port"

return 0

return 1
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9.20.8 Add Instrument Mode & Measurement Mode

If the python device generates image data, it is useful to set up an own Instrument mode.

The Instrument mode can be added in the recconfig.ini file that is located in the Config
folder of Imspector.

Open the file with a text editor and add a mode similar to this:

[REC02]

LABEL=Python Device
SWITCHON=Python
SWITCHOFF=Neo, PMT
ICONFILE=python_device.bmp

If the data axis is used, it might be useful to set up a Measurement mode for the device.

Measurement modes can be edited in the axisconfig.ini that is located in the Config folder
of Imspector.
Open the file with a text editor and add a mode similar to this:

[ACO1]
LABEL=PYTHON-TIMELAPSE
AXIS_FIRST= PYTHON
AXIS_SECOND= TIME TIME
AXIS_THIRD=
AXIS_FOURTH=
ICONFILE=Time_150.bmp
COMMENT=Time Series
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10 Description of Pluglns

Imspector ships with a variety of plugins covering various numerical evaluation functions.
A plugin can either be started over its corresponding menu entry in the "Analysis" menu or
over an existing tool bar button.

File Edit Wiew Measurement  Hardware window  Help
WP FHIFg SR Qa8 / MO nlo@)d #FELEEE

Figure 109: The main menu with highlighted Analysis menu.

10.1 Arithmetics

Arithmetic operations can be used on a sin-
gle data stack or to process two data stacks. x|
All functions mentioned in this chapter do
not only operate on the two data axes vis-
ible in the data window. They also regard [TestSerieAQO0TT _|
the hidden data axis. All arithmetic opera-
tions can be called from the dialog arith-
metic which is divided into a part called
stacks and a part called operation. To exe- - Operation
cute an operation the user has to choose the
kind of operation from the pull-down menu
and enter the desired parameter (threshold, Threshold 0
factor or offset). Then the data stacks must
be chosen on which the selected operation
is used. To choose a data stack move the
mouse pointer to the button at the right
of the data name box and press the left ¥ ‘Watch
mouse button. Then drag the mouse pointer
on the desired data window and do a left
click again. The name of the selected data
stack should appear in the box. A function
is executed by pressing the button go at the
bottom of the dialogue. The resulting data
stack appears in a new data window.

— atacks

Factor

Offset

1. J

Go ... | Dane

10.1.1 Arithmetic Operations on a Single

Data Stack . ] ] .
Figure 110: The arithmetics dialog.

e Scale Each pixel is multiplied with
a user-defined factor. Multiplying an
integer stack with a float value (e.g.
1.25) produces a float output stack.

e Offset A user-defined offset is added
to each pixel. Handling an integer stack
with a float offset produces a float stack.

e Invert All pixel values are inverted. The
user has to define a threshold that de-
termines which pixel values are regarded.
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e Normalize A data stack is normalized
to a user-defined value.

e Subtract background The lowest pixel
value contained in the data stack is
subtracted from all pixels.

10.1.2 Arithmetic Operations for Combining Two Data Stacks

The premise to execute operations that combine two data stacks is that the dimensions of
the stacks match. Two data stacks are combined by processing corresponding pixel values.

e Add (add up two different data stacks)

Subtract (subtract one data stack from another)

Multiply (multiply two data stacks with each other)

Divide (divide one data stack through another)

Function Calculate the pixel by a user defined function.

In this function the following variables could be used:

X, Y, z, t: the position of the pixel in physical units

X, Y, Z, T: length of the stack in physical units

r: Count of the first source stack

R: Count of the second source stack

s, u, v, w: the coordinates of the pixel (0 ... resolution - 1)

S, U, V, W: the resolution of the stack

The function can consist of the following operators, constant or mathematical functions:
+, - % 1,2 pi, abs(), exp(), ceil(), floor(), In(), sqrt(), sinh(), cosh(), tanh(), heavi(), sgn(),
delta(), erf(), si().ci(), sin(), cos(), tan(), asin(), acos(), atan(), poidev(), gaussdev(), rand(),
atan2(), max(), min()

10.2 Delete Negative

Selecting the menu entry "Delete Negative" removes all pixel from the image stack that
are below zero by setting them to zero. Negative pixel can occur after the subtraction of
two images or similar operations. Note that deleting the negative pixel from the stack, the
stack’s original data will be changed.

10.3 Subtract Background

After pressing on "Subtract Background', the minimum value of the image ist searched. This
minimum is used as the background value an it will be subtracted from every pixel in the
stack. Note that with the subtraction of the background, the stack’s original data will be
changed.

10.4 Interpolation

The dialog interpolation allows to change the resolution on any of the four data axes. The
original resolution is displayed in brackets left to the edit field where the user can enter a
new resolution value. Depending on the user’s choice, the axis is stretched or compressed.
The steching or compression can be done with one of the following algorithms:

1. Lagrange interpolation
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Figure 111: The interpolation dialog.

2. Resample

If you chose Lagrange interpolation, the Lagrange Order can be given in the spin box below.

10.5 Smoothing

The dialog "Smooth" allows to smooth the data on any of the four axes. Select the data stack
which should be smoothed. Depending on the stack’s dimensions, it is possible to select up
to four axis for smoothing.

ILlustration 113 shows the result of the stack displayed in illustration 112.

10.5.1 How it works

The algorithm used for
smoothing in this plu-
gin is rather straightfor-
ward. It simply cal-
culates a weighted sum
over the direct surround-
ing pixels at each posi- Figure 114: The smoothing algorithm.

tion on an axis.

The method can best be shown at one axis. The pixel on position i is replaced by the sum
of its left and right neighbor with itself where the neighbors are multiplied with 0.25 and
the pixel its self is multiplied by 0.5.

i—l| i |i+1

Pioy & Pis
4 4

A 2
}.JI'_?

10.6 Exponential Fit

This plugin can be found inside the Imspector Menubar in Analysis—FLlim on the tab "Ex-
ponential Fit"

Base for an exponential fit is an time series based image stack in which the fluorescence
behavior of a substance should be analysed. As shown in illustration 35 a z-profile is drawn
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Figure 112: The smooth dialog with three axis selected.
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Figure 113: The smooth dialog with three axis selected.

right to the image stack. The profile shows the fluorescence decay over a short period of
time. This decay behaves much like an exponential curve of the form:

—t
a-ek _|-b

In the plugin window, choose the stack for which you want to calculate an exponential fit and
choose the axis which should be fitted. Activate the option "Scale", "Decay" and/or "Offset"
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Figure 115: The exponential fit of fluorescence behavior of a substance.

for the result image. The scale option activates the calculation of the part, the offset option
the b part of the formula o - e% + b and the Decay option calculates the the k.

To evaluate the quality of the fit, the plugin is also able to fit profiles. Just select a profile
as source stack. The disired results are shown in the graph window. The limits in the graph
window may reduce the fitted region. It is reasonable to activate the "Watch" option to
recalculate the fit, if the ROl of the source profile changes.

The calculation of the offset takes time. For real time flim it is possible to deactivate it.
The plugin will operate with the entered value. The offset is the count value towards the
fluorescent signal converges. Note that in this case the fitting is less exact.

The threshold is another possibility to increase the speed. Only those pixel of the stack are
calculated, which count values of the first image (the brightest one) are above the entered
threshold. Its value should be set higher than the background but lower that the interesting
structure.
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Figure 116: The result of an exponential fit where the k of the formular a - e* + b have
been calculated. Painted are the k-values. The darker the pixels in this result image, the
faster the fluorescence signal decreased over time in this part of the substrate.

10.7 Filter Box

The FilterBox plugin pro-
vides algorithms for smooth-
ing an image stack. Smooth-

ing an image means the .

reduction of the noise in

- Source Stack

@ O Qg

the image. To do this, Frebakeston t20mm i1 . | s
select the image stack o
you want to smooth un- ~Filter Optians 3
der "Source Stack'. Then Moan 1 | .
open the drop down box Mean 33
under "Filter Options" and Medlion 3

choose the desired algo- edian

rithm. Currently, one can L

choose between two Al- oK | Cancel
gorithms, mean and me-
dian. Both of them can
be applied in two differ-
ent forms, first as a 3x3
square and second as a 5xb square.

The result of a mean 5x5 filter is displayed in Illustration 118.

%7, Tabakzellen...[FilterBox] 131 x]

Figure 117: The FilterBox plugin.

0 50 100 150 157 e

Figure 118: Result of the 5x5 mean filter.
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10.8 The mean filter in detail

The idea of mean filtering

is simply to replace each X

pixel value in an image ” ik

with the mean (average) ' — k=_r-%
value of its neighbors, in- Prs *”— Prszj . :
cluding itself. This has : J=rTy

the effect of eliminating
pixel values which are
unrepresentative of their
surroundings.

Let x be a position on the i
x-axis of the image and y
the position of the y-axis
of the image. Let iy, be
the pixel at the position

(x,y) and let s be the s x
s surrounding of the pixel Figure 119: The mean filter in detail

St

ix,y with s = 3. The mean
filter recalculates each pixel of the image by adding every pixel of the s x s surrounding .
This sum is divided by s?. The result then replaces the original pixel value of ix,y-

10.9 The median filter in detail

The median filter is also used to reduce noise in an image, just like the mean filter. However,
it often does a better job than the mean filter of preserving useful detail in the image.

123 |1 123 | 126 | 130 | 140

Neighbolurhood valles:
122 1124 | 126 | 127 | 135

: 115,119,120, 123, 124,
118 | 120 | 150 | 125 | 134 125,126,127, 150

119 | 115 | 119 ] 123 | 133

Median value: 124
111|116 | 110 | 120 | 130

Figure 120: The median filter sorts all values of a surrounding and takes the center value
as the median.

Like the mean filter, the median filter considers each pixel in the image in turn and looks
at its nearby neighbors to decide whether or not it is representative of its surroundings.
Instead of simply replacing the pixel value with the mean of neighboring pixel values, it
replaces it with the median of those values. The median is calculated by first sorting all the
pixel values from the surrounding neighborhood into numerical order and then replacing the
pixel being considered with the middle pixel value. (If the neighborhood under consideration
contains an even number of pixels, the average of the two middle pixel values is used.) Figure
120 illustrates an example calculation.
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10.10 Fit Session
10.10.1 Example

This plugin affords to fit a model function, for example an exponential function like f(x) =
a-exp(—k - x), to a profile of some measured data. This section contains an example of how
to fit a lifetimeprofile of flim data with the fit session plugin step-by-step.

| Iterations | Model Function | Algorithml Dataset |Definiti0n!

Dataset Statistics

[0 | (3] [z147483 | [ Gauss |
I i iy I

Ao Adiust

get data
Stack

Fit awiz

Threshald

Smaooth
Az 1

Az 2
Ais 3

Figure 121: After open the fit session plugin.

After you have opened the fit session plugin you find some tabs to change the settings of
this plugin. Inside the tab named "Dataset" exists an area which is also called "Dataset".
Here you can find a button to pick up a profile from a profile window (see arrow at figure
121). After you have choosen some data it is recommended to limit this data to an area that
fits best to your model function. In our case we want to fit an exponential function, so we
limit the data to the exponential decay of the profile. This can be done by slide the limits of
the profile window to the favorite position and then check the "Auto Adjust" checkbox inside
the "Dataset" area. For an example of this step see figure 122.

¥ 4.482-Zsec - 16:46:37 - TDC [Add X] |- [B][¢| 4-482-2sec - 16:46:37 - TOC [Fit]
| Iterations | Model Function | Algorithm | Dataset | Defrition |

6.1
Dataset Statistics
[4-4822500 - 16:48:37 - ] [ =
[7] Ao Adiust
Stack
Fit s s 1
Thshod 0|
St

05

i N 10

(22:1732777 8421774 )

Figure 122: Set the limits.

n the next step we change the tab to the one called "Algorithm" (see figure . Here we
In tl t st | the tab to tl lled "Algorithm" fi 123). H
check the checkbox "Auto Update" in the area "Automation’ and the checkbox "Include” in the
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area "Background". The last setting puts an extra parameter inside our model function to
calculate the "background" or offset of the profile.

4-482-2sec - 16:46:37 - TDC [Fit]

| Iterations | Madel Functi0n| Algarithim |Dataset | Definition|

Algorithm Fesponse Function

Levenberg M arquardt E]
1
Automation L

[ Use Canvalution

Max Steps 100
Activate Shift

# of Checks

Periodic
Orders of Man .ltlé Duration l:l
dChi"2 1e-005 T
dsTOD Te-011

B ackground

Auto Update Include

Figure 123: The "Algorithm" tab.

At next we choose a model function in the tab "Model Function'. We like to fit an mono-
exponential function, thus we choose the function exp1 in the category "Exponentials". For
bi-exponential functions you can choose exp2 and for tri-exponentials exp3. The parameter
that will be calculated in the exp1 function are a; and k; (see figure 124).

4-482-2sec - 16:46:37 - TDC [Fit]

Iterations | Model Function |Algorithm EE-Dataset.EE Definition |

Custom

Larentz expd

| expl

1
Fx) = a exp(-kyx)
=0

Figure 124: Choose a model function.

The last step is the fit of the functions. For this we change to the "lterations" tab and press
the "Auto" button. The result is shown in figure 125.
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Figure 125: Result of the fit calculation.

The parameter B is the background or offset parameter, which was choosen to be calculated
inside the "Algorithm" tab by checking the "Include" checkbox. Parameter ag is the scale value
of the exponential function. With the help of the last parameter kg it is possible to calculate
the decay or lifetime of this profile. Our model function has the form f(x) = ag - exp(—ko - x).

A lifetime exponential function is of the form f(x) = ag - exp(—17 - x) were [ is the lifetime

1

(see also section 10.6). According to this function the lifetime is: [ = o

Thus the lifetime of the example profile is: [ = m = 2.2478

10.11 Profile Fit
10.12 Profile Multiply

With this plugin you can multiply/divide a stack along any dimension with a profile that
comes with the same resolution. Examples are z-drop correction for a depth scan, bleaching
compensation along the time axis, ...

Pointing to a profile that doesn't fit the resolution of the selected axis leads to an error
message. You may also just select a stack and a profile. If the profile’'s dimension fits any
axis of the stack this axis is selected automatically.

10.13 Spectral Unmixing

After taking images with a spectrometer, you get an image stack of e.g. 32 (depending on
your spectrometer) different images, each belonging to one spectrum. Filtering out certain
parts of an image belonging to one spectrum is the task of this plugin. The plugin can be
found under the analysis menu or in the toolbar under the icon shown in figure 127:
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Figure 128: A spectral scan of a banknote with four different profiles.

ILlustration 128 shows a spectral scan of a banknote. Four different profiles have been drawn,
the first in the bright area of the tulip like symbol, the second in the security mark, the third
describes the background and the fourth was is defined in the number of the banknote. Now,
the "Spectral Unmixing" dialog is opend and the different profiles are assigned to different
colors. In this example, profile 1 gets the red color, profile 2 the green, the background
profile 3 gets the gray color and the profile 4 the blue color. When the "OK" button is
pressed, the plugin now checks each pixel in the image stack and assignes it to one of the
spectrums belonging to the selected profiles. As a result, one gets four new images, one
for each active profile. In this case, pixels belonging to the spectrum of profile one will be
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drawn in red and appear in image one, pixels belonging to the spectum of profile two will
be drawn in green and appear in image two, etc.
[llustration 130 shows the result of spectral unmixing

of the image stack in Illustration 128 in galery mode. X
It clearly shows the differentiation of the spectrums. = o, siack
To leave the gallery mode, right click into the image [Spectalscanming {0} -

and select "Manage Channels'. Uncheck the "Gallery
Mode" from this submenu.

Fit axis: iSpedralScanning Filterj

 Profiles

IZ Prof(SpectralScannin...

iZ Prof(SpectralScannin...

iZ Prof(SpectralScannin...

NAYATAY

iZ Prof(SpectralScannin...

r Offset

Fixed wvalue: ID

OK | Cancel |

Figure 129: The spectral unmixing
dialog.
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Figure 130: The result of spectral unmixing.
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Figure 131: The combined image of the result shown in figure 130
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10.14 Image Series Viewer

The Image Series Viewer provides a convenient way of displaying an image series that was
previously saved with the TimeDriver (See ??). The other feature is to process the image
series. There is the possibility to select a certain region of interest or a specific range of
the available axes from the series. That can then be imported into a new image stack or
exported into video or (Ome-)Tiff Formats.

10.14.1 Starting the plugin

Unlike other plugins, this one has no entry in the "Analysis" menu. It can be started over its
toolbar button and its entry in the "Edit" menu.

! FEile Edit Wiew Analysis Measurement Hardware Window  Help
MmnBEsEHog e s cgas/ @EA@ e n o s @foEe %

Irmage Series Viewer

Figure 132: Main menu with highlighted Image Series Viewer toobar button.

10.14.2 Opening a series

Firstly, select your image series on the upper field in the "Stack Search Window" see illus-
tration 133. Click on the "+" next to the drive and select the folder where an image series
was stored. If an image series is found in a directory it appears in the middle field of the
'Stack Search Window".

Ml Search for image series El
=21 hilder 2
@ (3 bla

@ (1 Data_TriMScope_Demnl
(€3 Document! _09-01-50
@ (1 Document]_09-47-42
@ (1 Document]_10-16-14
23 Document!_11-45-08
(3 Document! _13-06-36
@ (1 Document]_17-03-35
@ (1 Document]_fo_F_14-26-52
-1 Document] tte 11-60-02 o

Image series found

|
(@
(=

¥l Document1

NEE 0N
wooa M

Ra L

File Calor
AJTOSAVE_TEST_11-45-06_PMT -xyz Stage[0] - xyz Stage[1] red
AUTOSAVE_TEST_11-45-06_PMT -=yz Stage[1]-xyvz Stage[1] green

| £

[rJ«]<]

5 &l

Cancel ] I Load

DR

Figure 133: The Stack Search Window with a blank document.

Now, you can select one or more channels of one image series and press the downarrow
to put the selected series in the bottom field. Choosing different series with varying image
sizes fails to load or exhibits strange behaviour. It is possible in this field to select one of the
channels seperately and choose a colormap in the right drop down menue for the selected
series. If no colormap is chosen the colormap fire appears by default. At last, the button
‘Load" below should be pressed to load the series. The "Stack Search Window" closes and
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the first image of your series are loaded into the document window. Alternatively, you can

double-click on one series to load that one series.
UTOSAVE_TEST_11-45-06_PMT - xyz Stage[1] - xyz Stage[1]

1000 1200 1400 1600 1800 2000
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Figure 134: The series control panel with image window.
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10.14.3 The control panel

Series Viewer

Data Stack Infarmation 1

| Import |Video | Convert|

Experimenter. wvon Stedingk, Erik Channels:
Ermail: wonstedingk@|avisionbiotec.com
Institution Heinrich Group
Mernary [MB]:
Titne 2010-08-11 11:46:08:312 -
o . Channel ?No Channel Merge
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2 Data Stack Control 3
5 Time 4
K i | 4 Time 3rd fucis
] L | -
z
\ \ | | | | | \ ) 4 z [ 4t fuis
h | |
. : . ‘ : : | : : | fo et

Ed

6

2,54

|

Figure 135: Images series control panel.

Figure 135.1 There is Data Stack Information taken from Ome metadata.
Figure 135.2 The Data Stack Control frame presents slider controls for devices and their axes from

the image series.

Figure 135.3 The "New Source" button opens the "Stack Search Window" to load new series.

Figure 135.4 There is an identification for each slider control.

Figure 135.5 The thumbs manage the image series data. (Later more.)

Figure 135.6 The tabs process the series in different ways.

10.14.4 Importing a series - the Import tab

Here you can create a new image stack with the "Import"
button. The "Cancel" button stops the import process if some
option needs a change. The "Update" checkbox enables re-
generation of the destination image stack on changes to
slider control axes as well as to the region of interest of
the source image stack. The "Memory" editbox shows the
calculated size of the destination stack. The "Channel" pull-
down list has different types of merging the various channels
of the viewer. The "X / Y" pull-down list chooses between
"Full Frame" and "ROI". Both options are available with and
without Binning. Each slider control pull-down list chooses
between the "Single Frame", "3rd Axis" and "4th Axis". It is
also possible to choose an operation type to be applied on
an axis: "Projection”, "Add Up" and "Average".
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Figure 136: Import tab.
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10.14.5 Encoding a video from a series - the Video tab

On this tab you can create a raw AVI video or a compressed

MP4, DivX or Mpeg video. For this you have to choose a

filename and a location with the ".." button ( 1 ). When the

encode is finished it is possible to view the video via the Oavi ®mps Odive Ompeg
'Play video" button. To control what is and how it is to be

encoded, set the option for "X / Y*. Next to that choose what gy jkrt [acation:

1 n /s Pl .
axis should be the "Video Axis". Optionally, choose on what Diwideasioutput. mp4 [j T
axes what operation should happen.

L Full Frarme w

Time Single Frame v |

iSingle Frame
Yideo Axis
Prajection Growing Down
Projection Grawing Lp
7 Projection
add Up
Average

Figure 137: Video tab.

10.14.6 Exporting a (Ome-)Tiff from a series - the Convert tab

The last tab lets you export the series to a single Ome-Tiff
file, multi-channel Ome-Tiff files - if multiple channels have

been loaded - or a simple Tiff file without Ome metadata -

grayscaled or colored. Once again you choose the filename (O single eme & multi ome () non-ome: LiFF
and a location with the "..." button ( 1). If the export is done it

is possible to view the Tiff file with the "Open tiff' button. To  ayput ocation:
con”trol vI\I/hat is and how it is to be ex!aortecl, set the (?I|3‘F10|1 D\ HFF,UtpLE, ome tF ﬁr‘ [m
for "X / Y". Next to that choose what axis should be the "Tiff Z

- Axis" and "Tiff T - Axis", if necessary. Optionally, choose on

what axes what operation should happen. Finally, what files x| Full Frame w

will be generated from the export are shown in the "output | :
files" frame, if you press the down-arrow button.

Time  |Tiff Z - Axis v|

Tiff £ - Auxis
Tiff T - &uxis

Projection
7 add Ul:l
Average

Figure 138: Convert tab.
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10.14.7 Stitching a series - the Import tab again

Select "Stitching" as merge type on the "Channel" pull-down

list. An icon button will appear to the right. The "Stitching"

dialog [9.4.2] opens via that button. Only this way the dialog
connects with the image series viewer to get its data and
therefore that dialog does not show its own slider control(s). Memary [ME]: 40.05

Channel | Stikching

Figure 139: Stitching via Im-
port tab.

10.14.8 The Slider Control(s)

Time
\ p2 |
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range =lze: 4
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Figure 140: S.
A short description of the thumbs to the right.
1. A thumb to span the range of interest.
2. A selected thumb of a slider control is highlighted.
3. A hovered thumb displays its physical value of the axis.
4. A tooltip displays an overview of the slider control if a thumb is hovered.

Now that you got a brief overview of the "Image Series Viewer" and its features, it is time
to explain how to control the thumbs of the slider controls. With the red thumbs you can
span a range of a device or one of its axes that take part in the above-mentioned processes.
The green thumb moves through the source image stack of the loaded image series. Next
to the obvious moves of the thumbs, by clicking on them and moving the mouse, there are
other ways to control them.

1. Click and release on the track of the thumbs to let the thumb jump to that position.
2. Click and hold pressed on the track between the red thumbs to shift their range.

3. If the range of the red thumbs is too narrow to click between the thumbs to shift, it
is then possible to move the range by clicking in the upper third of one of the red
thumbs. If the cursor is within that part the thumbs are "highlighted".
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It is also possible to control the thumbs of the slider controls by keyboard - but only if the
‘Image Series Viewer" Dialog is focused, and not the tab dialogs or other windows.

1. With the TAB key or Shift+TAB combination the next or previous thumb is selected.

2. With the LEFT and UP key or RIGHT and DOWN key the thumb is moved by one
backward or forward. With the combination of Shift and one of these keys the thumb
is moved by ten.

The last possible way to control the thumbs is with the mouse-wheel. Select the thumb

to move, click with the mouse-wheel on the slider control and steer the wheel to move the
thumb.
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10.15 Averaging

The Averaging plugin can be used to build an average stack of a stack that is updated
frequently, e.g. a stack of a camera measurement. It also allows to build the average with
a sixteen fold oversampling. Instead of building the average the plugin can also be used to
add up the data of the updated stack.

If the window that includes the selected stack contains more than one stack, result stacks
for all of these stacks are built.

10.15.1 Using the plugin

The plugin can be found in the menu "Analysis", sub menu "Live Arithmetics" "Averaging".

Averaging E

Select Window

cumentl - 16:24:53 - ImagerMeu - Time[7] * 4 E

Result Skack
2 & average 3 (O add

4 [Juse 16 ¥ Oversampling
5 [ adijust Colarmap Dynarnically

(8] 4

| CAMCEL |

Figure 141: Averaging dialog.

In the plugin dialog the window whose stacks should be averaged or added up can be
selected (1). As default the window of the last active stack is selected. The name of the
selected stack is shown in the edit box.

You can choose between two kinds of result stacks: a stack that builds the average of
the source stack (2), or one that adds up the data of the updated source (3). If "Average" is
selected it is possible to use sixteen fold oversampling and/or dynamic colormap adjustment.

By activating the checkbox "Use 16 X Oversampling" (4) at the initial start of the plugin you
can choose if sixteen fold oversampling should be used. Therefor the values of the source
stack are multiplied by 16 and then used for building the average. This is only possible for
source stacks of the data type 'integer’ and 'word".

By activating the checkbox "Adjust Colormap Dynamically" (5) the properties of the colormap
of the selected source stack are taken over to the averaged stack. Changes of the colormap
of the selected stack are adapted dynamically to the colormap of the result stack. If sixteen
fold oversampling is activated, the range of the values of result stack corresponds to the
range of the source stack multiplied by 16. Both settings can only be selected if an average
stack is built.

If the window of the selected stack contains more than one stack, all settings are taken over
to the other result stacks. By clicking "OK" a new window is created which contains the
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new stacks. On every update of the source stack the result stack is recalculated.

After opening the plugin dialog again (with 'Crtl e'), the setting of the 'adjust colormap’
checkbox can be changed; the 'use oversampling’ checkbox can only be activated at the
initial start before new stacks are created. Changing the colormap setting is only possible
if an average stack is built.

You can also select another source window. If you select a stack from another window,
a new result window containing the averaged or added stacks of the new source will be
created. After selecting a new window it is possible to set "Average” or "Add" and to activate
the sixteen fold oversampling. If a stack of the same window as the old source is selected
these settings remain deactivated and no new window is created.

10.16 Phasorplot

The phasorplot plugin uses the lifetime profiles of a TDC datastack to compute a phasor.
This plugin can be found inside the Imspector Menubar in Analysis—Flim on the tab "Phasor
Analysis".

10.16.1 Profile basics

The lifetime profiles differs in four variables mainly. The offset, which is caused by noise
during the measurement and leads to a higher count rate, so the profiles seems to be lifted
up like in figure 142.

Different delays could be caused by cutting a part of the stack out (for example with the
Truncate Stack Tool) for further analysis. It leads to a right or left shift of the whole profile
like in figure 143. For further information about the delay see "Get a Delayvalue" in the
section 10.16.4.

v iy £5K

Figure 142: Different offsets. Figure 143: Different delays.

Profiles with different variances looks different in its width. Like in figure 144.
Different lifetimes are shown on figure 145.

Figure 144: Different variances. Figure 145: Different lifetimes.

The offset, delay and variance are generally identical for all profiles inside a datastack.
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10.16.2 Start

D [ ]wwakch

Figure 146: Upper part of the phasorplot dialog.

At the top of the phasorplotplugin dialog are three controls (see figure 146). The button in
the middle allows you to get a pipette with which you can choose a flim datastack by clicking
on it. After that procedure the edit field will show the name of your selected datastack. The
watch check box can be used to update the phasorplot during a measurement if it's checked.

10.16.3 Plotproperties
Plotproperties

Resolution | ! - 1400300 v

none W

Show Profile [E

Figure 147: Plotproperties in the phasorplot dialog.
The section Plotproperties on the phasorplot dialog tab allows to change properties of

the phasorplot (see figure 147). The first control afford to change the resolution of the
phasorplot. The following values are available:

350x225
700x450
1400x900

2800x1800
The value 1400x900 is the default resolution.

Smooth

By using the controll "smooth" it is possible to smooth the phasorplot with a weighted
average smooth. Internally not the phasorplot itself will be smoothed but the data behind -
the sourcestack. Values are:

3x3
5x5

none
The default value is none.

The button "Show circle" allows to get a semicircle. All data with monoexponenial lifetime
have their plot on this semicircle. Figure 148 shows a phasorplot with semicircle and
monoexponential lifetimes.
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Figure 148: Phasorplot with different lifetimes.

The last button in the Plotproperty section is the profile button. By pressing this button a
pipette appears to choose a lifetime profile. This creates a new stack inside the phasorplot,
which contains a small circle marking the position of the profile inside the phasorplot (see
figure 149). To delete this stack you can switch on the gallery mode (Ctrl+g), activate the
favored stack and press Del (see also the shortcut list section 11). For corrections of the

profiles’ phasorplot see section 10.16.4.
fia 41 360-9-900-2-157...[Cut] .. [ >

Figure 149: Phasorplot with a profilecircle.
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10.16.4 Phasorcorrection

Phasorcorrection

Offset |

Delay |
=

Correct Profile

Figure 150: Phasorcorrection area.

In most cases a Phasorcorrection might be very usefull or even necessary. The Phasorcor-
rection area (figure 150) consists of two possibilities to correct a phasorplot. The first one
is the offsetcorrection. Figure 151 shows the phasorplot of profiles of the same lifetime but
different offsets. The offset causes a linear shift of the phasorplot. To solve this problem au-
tomatically you can use the "Correct" button, which computes an approximated offset value.
It is also possible to enter an offset value manually and press the "New" button.

il Phasurphlii@@

15

Ll DD

Figure 151: Different offsets.
The next correction method is the delaycorrection. A bad delayvalue causes a rotation of

the phasorplot. Figure 152 shows the phasorplot of some profiles of the different lifetimes,
same offset and different delay values. All small circles on a semicircle have the same delay
but different lifetimes. As well as the offsetcorrection, you can solve the problem with the
"Correct" button or by enter a delay value and press "New".
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Figure 152: Different delays.

The last checkbox button "Correct Profile" causes a correction of the phasorplot also for the
profiles picked with the "Show Profile" button from the Plotpropery area.

Get a Delayvalue A delay value could be detected with the help of the Flim Unmixing
plugin. At first it is to mention that there is a dependency between the variance of a profile
and an adequate delayvalue for the phasorplot (see figure 153 for an example).

-1

-8,9

-8.8

=-8.7

=8.6

delay

-8.4

=8.3

-8,2

-8.1

=-8.5

FO0 —
/JI
o
-
7
’/
,/
//,
//.'
s
./"

] 1 1 1 L
a.1 .4 a.5 a.6 a.7 a.8 a.9 1
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Figure 153: Variance delay dependency for phasorplot.

With the help of this function and the Flim Unmixing plugin you can try to calculate the
delay manually. Figure 154 shows a manual fitting with the Flim Unmixing plugin. The

dedected values are:

lifetime: 2.4
delay: 1.4
variance: 0.2

offset: 0.005
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Figure 154: Flim Unmixing manual fitting.
Taking into acount that a good delay for the variance of 0.2 would be -0.08, the correction

value must be 0.08 + 1.4 = 1.48. The Figures 155 and 156 show the difference between
no correction, an automatical correction and a manual correction with the Flim Unmixing
plugin for some example data. Thereby the difference between the automatic and the manual
correction depends on the data.

automatic correction

no correction offset: 0.01 delay: 1.36

manual correction
offset: 0.005 delay: 1.48

Figure 156: A phasorplot with manual phasorcorrection.
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10.16.5 Data

The "Data" area contains the two buttons Sum and Histogram.

The Sum-button creates a sumation stack of the source stack like the "plus"-button in the
document toolbar in section 5.1.3. However if an area inside the phasorplot is bounded by a
rectangle the corresponding pixels inside the summationstack are set to a higher intensity
(see figure 157).

Figure 157: The Phasorplot with different summation stacks.
The Histogram-button opens a histogram of the summation stack. The horizontal axis rep-

resents countvalue of the pixels. The vertical axis is the amount of these pixels. Figure
158 shows the histogram for the adjacent phasorplot. As one can see there are a lot of
pixels with a small count value, represented by a peak at the beginning of the histogram.
Small counts often represents the noise inside the stack. By moving the left and right limit
borders of the histogram all pixel with counts outside this border can be deleted out of the
phasorplot (see figure 159).

¥l Histogram

400] ¢

Figure 158: Histogram with borders.
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Figure 159: Histogram with shifted border and phasorplot with deleted pixels.

10.16.6 Create Stack

With the area "Create Stack" a datastack can be divide into its different lifetimes by pig-
menting them with different colors. To do this, the user has to create a rectangle inside the
phasorplot and check one of the checkbuttons called 1st, 2nd or 3rd Roi like in figure 160.
This represents the first choosen area of the source datastack it is possible to choose three
altogether. To get a second area in a different color, a second rectangle of a different area
is needed. It is important to create a new rectangle instead of just moving the old one to
the right position. For the third checkbox it is also possible to choose no rectangle. This
leads to the situation, that all areas inside the phasorplot but outside the rectangles will
be represented by the last color. After using the "Create" button a result will have been
computed. An example is shown in figure 161.

iZreake Skack,

Mode
1t Roi O i
2nd Roi = (%) additive
; {7 subtractive
3rd Roi or Rest {:} :

Original Roi (258, 3571-(495, 503)

Craka From Roi

Figure 160: The "Create Stack" area inside the phasorplot.
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Figure 161: The result of the Create Stack operation in additive mode.

After creating the new stack with different colorareas it is also possible to change the
position of the rectangles inside the phasorplot and thereby changing the coloration of
the datastack. To get the particular rectangles of the areas the readiobuttons beside the
checkboxes could be clicked. This is the reason why it is necessary to create a new rectangle
for each choosen checkbox earlier. The last possibility to modify this stack is to change its
mode. The additive mode leads to different colors for each rectangle inside the phasorplot
(see 161), pixels outside this rectangles are not shown. In the subtractive mode these pixels
are colored gray (see 162). To get a good result in the subtractive mode it is necessary to
equarllze the colormaps of all three datastacks (see 11);

s AECfa AMES

OEa

I
o 08 1 1.5 2 25 3 35 4 45 5 0 5 1 20 25 a0

T 3B 40 45 0
L B EYEN LI B EYEN

Figure 162: The result of the Create Stack operation in subtractive mode.

The last option inside the "Create Stack" area is to get a part of the source datastack for
further analysis. For this we need to create a rectangle inside the phasorplot and check
the checkbox called "Original Roi" and press the button Data from Roi. The result for an
example is shown at figure 163.
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Figure 163: Part of the original source stack.

10.17 Laser Adjustment

This plugin is controlled by a xml-file located inside the global Config-directory. The xml-
file is called "PDQ80S1.xml". If it isn't present and Imspector can't find it, Imspector is going
to create a new one, with some example data.

10.17.1 Thorlabs

The following listing shows an example for the xml-file.

1 <?xml version="1.0" encoding="UTF-8"7?>

2

3 <SENSORDATA>

4 <HUBS>2</HUBS>

5 <COORDINATEDLG>

6 <NAME>Beamshaper </NAME>

7 <SENSOR name="Sensor 1">

8 <ORIENTATION>90</ORIENTATION>
9 <SENSORID>0</SENSORID>

10 < /SENSOR>

11 <SENSOR name="Sensor 2">

12 <ORIENTATION>0</ORIENTATION>
13 <SENSORID>1</SENSORID>

14 < /SENSOR>

15 < /COORDINATEDLG>

16 <COORDINATEDLG>

17 <NAME>S canhead </NAMEB>

18 <SENSOR name="Sensor 3">

19 <ORIENTATION>90</ORIENTATION>
20 <SENSORID>2</SENSORID>

21 < /SENSOR>

22 <SENSOR name="Sensor 4">

23 <ORIENTATION>180</ORIENTATION>
24 <SENSORID>3</SENSORID>

25 < /SENSOR>

26 < /COORDINATEDLG>

27 <COORDINATEDLG>
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28
29
30
31
32
33
34
35
36
37

<NAME>OPO-Beamshaper </NAME>

<SENSOR name="Sensor 5">
<ORIENTATION>0</ORIENTATION>
<SENSORID>4</SENSORID>

</SENSOR>

<SENSOR name="Sensor 6">
<ORIENTATION>0</ORIENTATION>
<SENSORID>5</SENSORID>

< /SENSOR>

< /COORDINATEDLG>

38  </SENSORDATA>

CONO Ol WN —

(=]

10
1"
12
13
14
15
16
17
18
19
20

Description of the tags:

<SENSORDATA>: This tag contains all other instructions.

<HUBS>: At this tag the number of hubs is mentioned. If you got more than four
4-Q-Diodes, than you got two Hubs and the number inside this tag must be 2 else it
must be 1.

<COORDINATEDLG>: This tag contains the Name of the coordination window and
the sensors shown on this window. It is possible to create four coordination dialogs.

<NAME>: The Name of the coordination window.

<SENSOR name="Sensor">: One Sensor shown on the coordination window. The
Name can be choosen freely.

<ORIENTATION>: With this tag the displayed orientation of the 4-Q-Diods can be
changed. Valid values are 0, 90, 180, 270.

<SENSORID>: Every sensor got his own sensorid, it starts at 0 and increments to
the number of 4-Q-Diods - 1.

10.17.2 Lavision Biotec

The xml configuration for the Lavision Biotec sensors are similar to the configuration of the
Thorlabs sensors. The following listing shows the differences.

<?xml version="1.0" encoding="UTF-8"7?>

<SENSORDATA>

<COM>1< [COM>
<SHOWS 1< /SHOWS
<COORDINATEDLG>
<NAME>Beamshaper </NAME>
<SENSOR name="Sensor 1">
<DEVICE>1</DEVICE>
<BUS>1</BUS>
<ORIENTATION>90</ORIENTATION>
<SENSORID>0</SENSORID>
< /SENSOR>
<SENSOR name="Sensor 2">
<DEVICE>2</DEVICE>
<BUS>1</BUS>
<ORIENTATION>0</ORIENTATION>
<SENSORID>1</SENSORID>
< /SENSOR>
< /COORDINATEDLG>
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

<COORDINATEDLG>
<NAME>S canhead </NAMEB>
<SENSOR name="Sensor 3">
<DEVICE>0</DEVICE>
<BUS>2</BUS>
<ORIENTATION>90</ORIENTATION>
<SENSORID>2</SENSORID>
< /SENSOR>
<SENSOR name="Sensor 4">
<DEVICE>1</DEVICE>
<BUS>2</BUS>
<ORIENTATION>180</ORIENTATION>
<SENSORID>3</SENSORID>
< /SENSOR>
< /COORDINATEDLG>
< /SENSORDATA>

Description of the tags:

e <COM>: Comport of the sensors.

o <SHOW>: This tag is optional. If it's in the file the bus and device addresses of the

sensors will be shown inside imspector.

e <DEVICE>: Devicenumber of this sensor (between 0 and 15). This tag is optional but
recommended. Use the SHOW tag to let imspector show the bus and device addresses

for the sensors for help.

e <BUS>: Busnumber of this sensor (between 1 and 3). This tag is optional but rec-
ommended. Use the SHOW tag to let imspector show the bus and device addresses

for the sensors for help.
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11 List of Shortcuts

Shortcut Environment Explanation

Alt+0 main Show Workspace

Ctrl+n (n=1..9) image n gallery columns

Ctrl+x/c/v all Cut/copy/paste

Alt+c image Open colormap manipulation window

Ctrl4+Alt+c image Copy colormaps of active window

Ctrl+Alt+v image Apply copied colormaps to active window

Ctrl+d graph Display Style ...

Ctrl+e image Open plugin of document

Ctrl+g image Toggle gallery mode

Ctrl+Shift+g all New empty graphwindow

Ctrl+h image Set hidden axis

Ctrl+Alt+h main Select new help directory

Ctrl+k image Keep Colormap Scaling

Ctrl+l graph Set graph limits from current selection

Ctrl4+m main Comment popup

Ctrl4+o main Import Data

Ctrl4+p main Print

Ctrl+r image Rename documents

Ctrl+Shift+r image Set as New Roi

Ctrl+s image Save file

Ctrl+Shift+s main New stack window

Ctrl+t image Change Stack size

Ctrl+q image Equalize Colormap

Ctrl++/- image Zoom in/out

Ctrl+Shift+c/v image Copy/paste selection rectangle (not its
contents)

Del image Delete stack

arrow keys image Select stacks

Ctrl+arrow up/down image Move in line or rectangle selection history

F1 all Get context help if available

F10 image Fit Min

Ctrl+F10 image Fit Min image

Alt+F10 image Fit Min Max image

Ctrl+Shift+F10 image Open Document Menu
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F5 image Fit image

F9 image Fit Max

Ctrl+F9 image Fit Max image

Alt+F9 image Fit Min Max

PageUp/Down image Next/previous slice (right slider)

Ctrl4+-PageUp/Down image Next/previous layer (bottom slider)

Shift+PageUp/Down image Next/previous slice (jump ten)

Ctrl4Shift+PageUp/Down | image Next/previous layer (jump ten)

Tab main Toggle life dialogs

Ctrl+Tab main Show Documentlist (choose document by
holding Ctrl and repeat pressing Tab)

Ctrl4+w image Close document

Shortcut Environment Explanation

Ctrl+left/right mouse but- | image Drag and drop a stack from one document

ton in an other (copy)

Ctrl4+-Alt+left mouse but- | image Drag and drop a stack from one document

ton in an other (duplicate)

Ctrl+mouse wheel image Zoom in/out

mouse wheel image Next/previous slice (right slider)

Shift+mouse wheel image Next/previous layer (bottom slider)
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12 Python Script Editor

12.1 Introduction

Imspector includes a scripting package, which is based on the freely available programming
language Python (http://www.python.org/).

Imspector integrates the Python language and extends it with some own commands to give
access to its data stacks and devices.

(see: Imspector lvbt Python Module).

Use print lvbt.info() to get documentation or help (1vbt) to get latest auto
generated documentation.

With the Python Script Editor the user can write own algorithms for controlling the mea-
suring process, data analysis or data manipulation. The mesurement can be configured
within the script editor by adjusting all parameters of the integrated hardware. Different
measurements - with different settings - can be started one after the other. Data analysis
or data manipulation can be done automatically after a measurement finishes.

For analysis and manipulation, the data can be transformed into "numpy arrays"

Numerical Python and Scientific Python are fundamental packages for scientific
computing in Python.

To use them in Imspector the packages must be installed manually !

Further information see How To Install Numpy
http://www.numpy.org/, http://www.scipy.org/

The Python Script Editor in Imspector uses Python version 2.7. The basic python packages
are installed automatically, when selected in the setup programm. How To Install Numpy
shows how to install numerical python or other python packages.

12.2 The Script Editor

To open the Python Script Editor click the python symbol in the Imspector toolbar.

LEEe

t1 Python Scripk Editor

Figure 164: To open the editor click this button.

Figure [165] shows the script editor window. Major component is the editor itself. The
python script is entered here.
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The script editor also consists of a toolbar, a menu section and a message window.

The user can switch between output and editor window with the tabs at the bottom.
Message output is done with the python print command.
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Python Script Plugin a1 x

SCI‘ipt editor menue ﬁ File  Script  Available Scripts
. . B =l k) ] ==
Script editor toolbar _> BEEda ! » ol

Scnpt editor ﬁ llimpc‘rt numpy &3 np

import scipy
from scipy import ndimacge

Hippo = (np.array(IS.GetData(),copy=False)/20)[0,:,:]

Hippo blurred = ndimage.gaussian filter (Hippo, sSicmwms=0.8)
Hippo Local background = ndimage.gaussian filter (Hippo, =sicwme
Flat = Hippo_klurred - Hippo Local background +650
#minimum_filt.er(input., size=None, footprint=None, output=Noh:
Seqments = ' Sedqmwents!

Base = 'Base'

#print Hippo blurred.shape

Size¥,5ize¥X = Hippo.shape

stack: = np.array(I3.Createitack(Segents, SizeX, 5ize¥, 1,1,0,:

base_stack = np.array(I3.Createltack(Base,SizeX, 5ize¥,1,1,0,:
FirstSlice = np.array(If.Createltack("Firstc", SizeX,3ize¥, 1,1,

FirstcSlice[:,:] = Hippo

mask = Flat > 715

label im, nb labels = ndimage.lshel (mask)
stacki[:,:] = label im

base_stack[:,:] = Flat

print nb_labels

I5.AnnounceChange [Segments)
I5. AnnounceChange (Base)

< 2]
Status field: . Script execution finished
runtime / compiler errors

switch between editor and -
output window sl | Ecitor | OtpLE

Figure 165: The Python Script Editor.

BEeEg ' roEs

Figure 166: Toolbar.
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Toolbar explanation:

1. 8 Cr

']

2. Open an existing script from disk

eate a new script

3. =] Store script into imspector document
|
4, 4 Export script to disk
! L :
5. Check syntax of script without running

6. 4 Run the script

7. © Stop script execution immediately

Show line numbers beside script editor

0

Activate autosave script

10. = Watch script file

With (e different python scripts can be stored into the same Imspector document. The
different scripts can be accessed in the menu "Available Scripts”.
To edit this list of scripts click "Available Scripts"— 'manage scripts”

iE
When autosave script is activated the current script is saved to disk every time the
script execution is started. The output file can be specified in the menu "Script'— "autosave
script'—"select autosave path”

Watch script file ®  Click this button to select a python script from disk. The file is
automatically reloaded when the script is started. Use this feature if you want to use an
external editor.

12.3 Imspector lvbt Python Module

For analysis, data access or measurement settings Imspector provides a python module
called 1vbt. This module includes several functions and classes that permit direct access
to data stacks or hardware devices.

The lvbt python module can also be used in the Python Virtual Device

Information about the deprecated IS module see: Imspector IS Module.

Classes & Functions
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12.3.1 Overview
Functions:
e [lvbt.info]
e [lvbt.createStack]
e [1lvbt.createGraph]
e [lvbt.getROIs]
e [lvbt.devices]
Classes:
e [lvbt.adaptiveOptics]
e [lvbt.andorMosaic]
e [lvbt.autosave]
e [lvbt.dataStack]
e [lvbt.document]
e [lvbt.horizontalTwoPhoton]
e [lvbt.io]
e [lvbt.led]
e [lvbt.measurement]
e [lvbt.obis]
e [lvbt.scanner]
e [lvbt.table]
e [lvbt.triggerSequencer]
e [lvbt.trimscope]
e [lvbt.ultra]
e [lvbt.viewer]
e [lvbt.viewer.slider]

12.3.2 Global Functions

lvbt.info
lvbt.info()
| Returns info message

lvbt.createStack

lvbt.createStack(string name, numpy array data[, window no.))
| Creates new Imspector DataStack and returns dataStack object [->lvbt.dataStack]
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lvbt.createGraph
lvbt.createGraph(string name, int size[, window no.))
| Creates new Imspector Graph and returns ->dataStack object [->lvbt.dataStack]

lvbt.getROls
lvbt.getROIs([int window no.))
| Returns list with ROI positions (if no argument is given, pipette is used)

lvbt.devices
lvbt.getROIs([int window no.))
| Returns list with names and types of all registered hardware devices

12.3.3 Classes

lvbt.adaptiveOptics
lvbt.adaptiveOptics|()
| Returns Adaptive Optics object.

Methods of adaptive optics object:

e getCurRange(int slider)
| Returns current range of slider (red slider positions)

e getMaxRange(int slider)
| Returns maximum range of slider

e maxValue()
| Returns maximum voltage value that can be applied to mirror

e setFactory()
| Stores current factory voltage array permanently(values stored in ini file)

e setMirror()
| Uploads current voltage settings to mirror

e setSlider(int slider, int pos)
| Sets current position (green slider position)

Members of adaptive optics object:

e factory
| Data pointer to factory settings array (numpy array). Be careful with editing!

e voltage
| Data pointer to voltage array (numpy array)
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lvbt.andorMosaic
lvbt.andorMosaic()
| Returns Andor Mosaic object.

Methods of Andor Mosiac object:

e clear()
| Resets exposure memory

e setArray(numpy array exposure, hool scale )
| Sets mosaic exposure array

e setExposureTime(float time)
| Sets mosaic exposure time

lvbt.autosave
lvbt.autosave()
| Returns Autosave object.

Static methods of autosave object:

o createNewFolder(bool activate)
| Activate / Deactivate new folder creation for every measurement

e getlastDirectory() -> str:
| Returns directory of last autosave measurement

e metaDataFirst(bool activate)
| Activate / Deactivate writing meta to first file only

e setDirectory(string directory)
| Sets autosave directory

e setPrefix(string prefix)
| Set autosave prefix

e snapshot(bool activate)
| Activate / Deactivate autosave for snapshot

e useCompression(bool activate)
| Acivate / Deactivate Tiff compression

e useOme(bool activate)
| Activate / Deactivate OME tiff extension

e useShortNames(bool activate)
| Activate / Deactivate short file names

lvbt.dataStack
lvbt.dataStack(string name of data stack)
| Returns data stack object (no parameter: pipette is used)

Methods of data stack object:
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e announceChange()
| Updates view and depending stacks, call this after changing the data

e color(int color)
Set colormap / LUT of stack (parameter color (0 - 13))

0. default (fire)
1. red

2. green

3. blue

4. fire

5. gray

0. beta

7. gamma
8. delta

9. cyclic
10. grinv

11. coldwarm

12. warmcold

e comment()
| Returns comment of data stack (stored in meta data)

e comment(string comment)
| Sets comment of data stack (stored in meta data)

e export(string path, string name)
Exports stack to Tiff
| (single channel only, use measurement->export for multichannel export)

e isROI(int x, int y)
| Check if position is part of ROI

o label()
| Returns label of data stack

e label(string label)
| Sets label of data stack

® rois()
| Returns list of rois

e window()
| Returns window number of data stack

Members of data stack object:

e data
| Data pointer of stack (numpy array)

e length
| Physical length
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lineScanPosX
| Line Scan positions X (if linescan stack)

lineScanPosY
| Line Scan positions Y (if liinescan stack)

offset
| Physical offset

e res
| Pixel resolution

lvbt.document
lvbt.document()
Returns document object

Static methods of data stack object:

e save()
| Opens save document routine

e saveDefaultSettings)
| Saves current document settings as default

e stacks()
| Returns list with all all stacks of document

lvbt.horizontalTwoPhoton
lvbt.horizontalTwoPhoton()
Returns Horizontal Two Photon object

Methods of data stack object:

e radius(float radius)
| Sets radius

e radius() | Returns radius

e radiusRange()
| Returns radius range

e radiusRange(float r1, float r2)
| Sets radius range (returns range that is reached)

e rotation(float rotation)
| Sets rotation

e rotation() | Returns rotation
e rotationRange() | Returns rotation range

e rotationRange(float r1, float r2 ) | Sets rotation range (returns range that is reached)
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lvbt.io
lvbt.io()
Returns input/output object

Static methods of io object:

e ask(string message)
| Opens message box

e clearOutput()
| Clears text of output window

e getDocFileName(...)
| Returns file name of current document

o getFile()
| Opens file select window

e input(string message) | Opens input message box and returns value (as string) given

by user

lvbt.led
lvbt.led()
Returns LED object

Methods of LED object:

e id()
| Returns ID of LED

e numLED()
| Returns number of LEDs

e off()
| Turns off LED

e on()
| Turns on LED

e power()
| Returns power of LED

e power( float power)
| Sets power of LED

lvbt.measurement

lvbt.measurement(string name of measurement)

Returns measurement object (different measurements can be set up in the 'workspace’ (open
worksapce: [ALT-0])

Methods of measurement object:

e export(str path [,str filename])
| Exports measurement data to multichannel OME Tiff
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e getProperty(string prop label)
| Returns property value

e run()
| Starts measurement

e runAsync()
| Starts measurement asynchronously

e setProperty(string prop label, double value) setProperty(string propb label, int value)
setProperty(string prop label, string value)
Sets property

Members of measurement object:

e name
| Name of measurement

lvbt.obis
lvbt.obis()
Returns obis object.

Members of obis object:

e off()
| Turns off laser

e on()
| Turns on laser

lvbt.scanner
lvbt.scanner(string device name)
Returns scanner object (parameter name of device)

Methods of scanner object:

e moveTo(int x, int y)
| [maintenance] Moves scanner to xy position

o offset_x(int offset)
| [maintenance| Set X offset

e offset_y(int offset)
| [maintenance] Set Y offset

e rotate(int angle)
| [maintenance] Rotates scanner
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lvbt.table
lvbt.table(string device name)
Returns Table Object (parameter name of device)

Methods of table object:

e motor()
| Returns Motor object (8MS table only)

* xy()
| Returns current xy positions

o xy( tuple(x,y))
| Moves table to given xy positions

o xy( float x, float y)
| Moves table to given xy positions

® ()
| Returns current z position

(float 2)
| Moves table to given z positions
| Position must be inside in the min max range defined in table dialog!

lvbt.triggerSequencer
lvbt.triggerSequencer()
Returns triggerSequencer object

Methods of triggerSequencer object:

e activate(int port)
| Activates port of trigger sequencer

e deactivate(int port)
| Deactivates port of trigger sequencerr

e getActive(int port)
| Returns active trigger port

e getAxis(int port)
| Returns port axis name

e getData()
| Returns data of all ports

e getName(int port)
| Returns port name

e getPortData(int port)
| Returns all data of specified port

e getPower(int port)
| Returns power trigger sequencer
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e getSequence(int port)
| Returns port sequence

e getSteps(int port)
| Returns port steps

e refreshHardware()
| Refreshs hardware

e resetHardware()
| Resets hardware

e setAxis(int port, string axis)
| Sets axis of port

o setKeywordPosition(int port, string key, string value)
| Sets Keyword position of port

e setKeywordRange(int port, string key, string value)
| Sets Keyword range of port

e setName(int port, string name)
| Sets name for port

e setPower(int port, float value)
| Sets power of port

e setSequence(int port, string value)
| Sets sequence of port

e setSteps(int port, list steps)
| Sets steps of port

e start(int port)
| Starts trigger sequencer

e stop(int port)

| Stops trigger sequencer

lvbt.trimscope
lvbt.trimscope()
Returns trimscope object

Methods of trimscope object:

getOpo()
| Returns GetOpo attenuator value

getOpo1()
| Returns GetOpo1 attenuator value

getOpo2()
| Returns GetOpo2 attenuator value

getTiSa()
| Returns TiSa attenuator value
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e getTiSa2()
| Returns TiSa2 attenuator value

e motor()
| Returns Motor object

e setOpo(float power)
| Sets OPO attenuator

e setOpo1(float power)
| Sets OPO1 attenuator

e setOpoZ2(float power)
| Sets OPO2 attenuator

e setTiSa(float power)
| Sets TiSa attenuator

e setTiSa2(float power) | Sets TiSa2 attenuator

lvbt.ultra
lvbt.ultra()
Returns ultramicroscope object

Methods of ultra object:

e contrastParameter(bool autoparam, int offset, int median, int mean)
| Sets contrast parameter of Ultramicroscope

e motor()
| Returns Motor object

e test() | Ultra test routine

Members of ultramicroscope object:

e heatmap | Data pointer to heatmap array (numpy array)

lvbt.viewer
lvbt.viewer()
Returns Image Series Viewer object

Methods of viewer object:

e importedStacks()
| Returns list of imported stacks of series viewer

e numSlider()
| Returns number of sliders

e stacks()
| Returns list with stacks of series viewer
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lvbt.viewer.slider

lvbt.slider.viewer()

Returns slider object of image series viewer
slider = lvbt.viewer () .slider (int pos)
Methods of slider object:

e curRange()
| Returns selected range of slider (red boundries)

e name()
| Returns Name of slider

e physicalOffset()
| Returns physical offset of slider

e physicalUnit()
| Returns physical unit of slider

e posi|)
| Returns left position of slider

e pos(int pos)
| Sets position left

e pos2()
| Returns right position of slider

e pos2(int pos)
| Sets position right

e posCurrent()
| Returns current (green) position of slider

e posCurrent(int pos)
| Sets current (green) position

e range() | Returns complete range of slider

12.4 Script Examples

Script examples can be loaded with the Python Examples Dialog. 1t can be opened in the
python menubar Available Scripts — Python Examples.

When clicking Load script the selected script is directly loaded into the script editor.
The scripts can also be found in the config directory of Imspector (.. config\examples\python).
12.41 Script Example - Two Measurements

This script runs two different measurements alternately and saves the data of the measure-
ment directly on disk. The two measurements must be defined in the Imspector workspace.
This Script - among others - can be found in the Examples Dialog.

Run two different measurements alternately

Export data to c:/aa (as OME tiff)

O wN =
HHEHFHH
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Python Script Plugin

File  Script | Awvailable Scripts
1% = u Python Examples
Manage Scripts I Python Examples

Fython script examples

File: Script:

Lena.py

Li S #* *

RAEECME:;SE):EmEm oy :g Loads "Lena" image and displays it as Imspector data stack :g

Rotation py

Segmentation.py
import numpy as np # import numpy and scipy
import scipy
from scipy import ndimage
lena = scipy.misc. lenaf) # load "Lens" image—data from scipy
v.® = lena shape # get dimensions
=tack _name = "Lena" # nane of new data stack
# a new stack 'Lena’ is formed in Inspector with identical size L"]
(2] m | (2] -

[ Load script ][ Close window J
[l
Figure 167: Python Examples.
6 # 2 Measurements must be defined in the Workspace !I[ALT—0] !

9 import lvbt
10 import numpy as np

11

12 output = "c:/aa"

13 iterations = 10

14

15 meas1 = lvbt.measurement("Measurement 1")

16 meas2 = lvbt.measurement("Measurement 2")

17

18 for i in range(iterations):

19

20 meas1.run () # start measurement 1

21 meas1.export(output)

22

23 meas?2.run () # start measuement 2

24 meas?2.export(output)
12.5 The PySerial extension
12.5.1 Using the PySerial extension
As with all other Python extensions, the PySeral extension must first be imported. Thus,
one of the first lines of an Imspector script should be:
import serial.
Some examples:
Open port 0 at "9600,8,N,1", no timeout

1 import serial
2 ser = serial.Serial(0) #open first serial port
3 print ser.portstr #check which port was really used
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13
14
15

ser.write("hello")
ser.close ()

#write a string
#close port

Open port 0 at "19200,8,N,1", 1s timeout

ser =
x = ser.read()
s = ser.read(10)

line = ser.readline ()
ser.close ()

serial.Serial('/dev/ttyS1’, 19200, timeout=1)

#read one byte
#read up to ten bytes (timeout)
#read a ‘\n’' terminated line

Open second port at "38400,8,E,1", non blocking HW handshaking

ser =
rtscts=1)
ser.read(100)

S =

#or as much is in

serial.Serial (1, 38400, timeout=0, parity=serial.PARITY_EVEN,

#read up to one hunded bytes
the buffer

Get a Serial instance and configure/open it later

ser = serial.Serial()

Now, a Serial instance is build and can be configured.

ser.baudrate = 19200
ser.port =0
ser.open ()

print ser.isOpen () —> True
ser.close ()
print ser.isOpen /() —> False

Be carefully when using "readline".

Do specify a timeout when opening the serial port
otherwise it could block forever if no newline character is received. Also note that "readlines"
only works with a timeout. "readlines" depends on having a timeout and interprets that as

EOF (end of file). It raises an exception if the port is not opened correctly.

Parameters for the Serial class

ser = serial.Serial(
port=None,

baudrate=9600,
bytesize=EIGHTBITS,
parity=PARITY_NONE,
stopbits=STOPBITS_ONE,
timeout=None,

forever
xonxoff=0,
rtscts =0,

)

The port is immediately opened on object creation, if a port is given. It is not opened if port

is None.

Options for read timeout:

ImSpector Pro

#number of device, numbering starts at
#zero. if everything fails, the user
#can specify a device string, note
#that this isn’'t portable anymore

#if no port is specified an unconfigured
#an closed serial port object is created
#baudrate

#number of databits

#enable parity checking

#number of stopbits
#set a timeout value, None for waiting
#enable software flow control

#enable RTS/CTS flow control
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timeout=None # wait forever
timeout=0 # non-blocking mode (return immediately on read)
timeout=x # set timeout to x seconds (float allowed)

Methods of Serial instances

open() # open port

close() # close port immediately
setBaudrate(baudrate) # change baudarte on an open port
inWaiting() # return the number of chars in the receive buffer
read(size=1) # read "size" characters

write(s) # write the string s to the port

flushlnput() # flush input buffer, discarding all it's contents
flushOutput() # flush output buffer, abort output
sendBreak() # send break condition

setRTS(level=1) # set RTS line to specified logic level
setDTR(level=1) # set DTR line to specified logic level
getCTS() # return the state of the CTS line

getDSR() # return the state of the DSR line

getRI() # return the state of the RI line

getCD() # return the state of the CD line

Attributes of Serial instances ~ Read Only:

portstr # device name

BAUDRATES # list of valid baudrates
BYTESIZES # list of valid byte sizes
PARITIES # list of valid parities
STOPBITS # list of valid stop bit widths

New values can be assigned to the following attribues, the port will be reconfigured, even
if it's opened at that time:

port # port name/number as set by the user
baudrate # current baudrate setting

bytesize # bytesize in bits

parity # parity setting

stopbits # stop bit with (1,2)

timeout # timeout setting

xonxoff # if Xon/Xoff flow control is enabled
rtscts # if hardware flow control is enabled

Exceptions
serial.SerialException Constants

parity:

sertal.PARITY_NONE
serial.PARITY_EVEN
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serial.PARITY_ODD
stophits:

serial.STOPBITS_ONE
serial.STOPBITS_TWO

bytesize:

serial.FIVEBITS
serial. SIXBITS
serial. SEVENBITS
seria.LEIGHTBITS

12.5.2 Example: Create a trigger with PySerial and ImSpector

Python Script Plugin 1 x

File  Scripk  Awailable Scripts
aE@gl!»o

import zserial E]
import time

ser = serial.Zerial(2)
ser.zetRT3(0)
time.zsleep(s)
ser.3etRT3 (1)

ser.close ()

Figure 168: Open a com port and use its RTS line for a trigger signal.

In this small example, the RTS line of the serial communication interface is used to generate

a trigger.
1 import serial # import the serial extension
2 import time # import the time extension
3
4 ser = serial.Serial(2) # create a serial object
5
6 ser.setRTS(0) # set the RIS line to logical 0
7
8 time.Sleep(5) # wait 5 seconds
9
10 ser.setRTS(1) # set the RIS line to logical 1
11
12 ser.close () # close the port
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13 Appendix

13.1 How To Stitch Imspector Mosaic Image Data With Fiji

Imspector mosaic data can be stitched using the freely available image processing tool fiji
(further information about fiji see: http://fiji.sc/Fiji). Here is shown how to acquire
the data in Imspector and how to stitch it with fiji.

13.1.1 ImSpector Set Up

1. Define the mosaic in the life dialog of the Motorized XY Table.

=

xyz-Table Visual XY =

Multiposition | Mozaic l

o

1500 pm

1500 prm

=3
a

71

7940.15-1 IE‘ 1160.62

[ Set Parameters ” Current Fosition |

o]

[ Define Mosaic ” Clear Mosaic ]

2. # Start the measurement and acquire the data.

3. Export the data: When Autosave is used the data automatically is stored in the di-
rectory defined in the autosave settings. If autosave is not used the data must be
exported manually to OME tiff using the Export To File function.

13.1.2 Stitching Data With Fiji

Up to five dimensiononal data can be stitched with fiji. For the stitching this plugin should

be used:

'Plugins’—'Stitching—'Grid/Collection Stitching’

How to stitch:

Start fiji

Open the stitching plugin 'Grid/Collection Stitching’

Select Type: 'Filename defined position’, Select Order: 'Defined by filename’ and click
'OK.

A new dialog opens. Several settings have to be done here.

1. Define Grid size used in the measurement.
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| [5¢ Grid/Collection stitching T=

Type |Fi|ename defined position E|

Order |Defined byfilename |+ |

(1,1)1(1,2)1(1,3)

(2,1)((2,2)|(2,3)

(3,1)13,2)|(3,3)

[ [ Grid stitching: Filename defined position, Defined by filename Pr—— R — S5

1 Grid sizex |3
Grid sizey |3

Tile overlap [%]

mIE ]

Firstfile indesx x

NN -

Firstfile indexy

Directary |C:IUserslspe.LVEI'I'IDesktDpH411Ds_musaic_bnne_m—SB—SE | Browse...

4 File names fortiles | 10-58-86_mosaic_bone_PMT - FMT [FMT1] [{w}x{}o{}]_CDD.Dme.tiﬂ
Output testfile narme | TileConfiguration.bd &

A
\

replace '[00 x 00]' by '[{yy} x {xx}]' here

(F5)

Fusion method

Regression threshald

Maxiavy displacerent threshald

Absolute displacernent threshold | 3.50

[]addtiles as ROIs

[ Compute overlap (otherwise use approximate grid coordinates)
| llrwert ¥ coordinates

[lrverty coordinates

[Jlgnore Z stage position

[w] Subpixel accuracy

[ Downsample tiles

[T Display fusian

[TJUse virtual input images (Slow! Even slower when cambined with subpixel accuracy during fusion!)

Computation parameters |Sa\re memaory (hut be slower) El

Image outplt | Fuse and display [+

This Plugin is developed by Stephan Preibisch
http:ifly. mpi-chg.del/preibisch
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2. Set 'First file index x" and 'First file index y’ to 0
3. Specify directory where the tiff files are located

4. Copy & paste name of first tiff file of this series. Replace [00 x 00] by [{yy} x {xx}].
Make sure to copy the complete file name, including the .ome.tif file extension.

5. Click 'OK'’ to start computation

6. To get better stitching results you can vary the computation parameter.

Please note: The file names differ,

— if autosave is not used or

— if autosave is used, but it's not activated for the X and Y axis in the wizard

Then instead of
[00 x 00]
[xyz— Table [0] [xyz— Table [0]]
is used.
This must be replaced by

[xyz — Table[{y}|xyz — Table[{x}]

e The plugin is developed by Stephan Preibisch, further information see
http://fiji.sc/wiki/index.php/Image_Stitching#Grid.2FCollection_Stitching
and
http://fly.mpi-cbg.de/ preibisch/

13.2 Python
13.2.1 How To Install Numpy

Numerical Python (NumPy) and Scientific Python (SciPy) are fundamental packages for
scientific computing in Python.
To use them in Imspector the packages must be installed manually !

Numpy must be installed for using the Imspector lvbt module

The NumPy package bundles Intel MKL library which we are not allowed to redistribute.
Therefore you have to follow these steps to use NumPy and SciPy within the ImSpector
Python scripting editor:

Simple Shortcut

Simple shortcut for installing numpy (64 bit only):

e download site-packages from our website: http://www.lavisionbiotec.com/software/
site-packages.zip
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e unzip everything.

e replace site-packages directory in C:\Program Files\ImspectorPro\Python27\Lib
with the unzipped site-packages directory.

Standard Way

e Download NumPy: http://www.1lfd.uci.edu/~“gohlke/pythonlibs/#numpy
numpy-MKL-X.Y.Z.win-amd64-py2.7.exe

e Download SciPy: http://www.1lfd.uci.edu/"gohlke/pythonlibs/#scipy
scipy-X.Y.Z.win-amd64-py2.7.exe

These files must be extracted manually, so you might have to install a zipping tool:

e Download WinRAR or 7Zip to extract the .exe files http://www.7-zip.org/ or http:
//www.rarsoft.com/download.htm

o Install WinRAR/7Zip and keep the check with integration into the windows explorer
and cascading menu.

e Extract the files: Rightclick the .exe files

— Context Menu > WinRAR > extract here
— Or Context Menu > 7Zip > extract here

e Open the extracted files

e Enter directory PLATLIB and copy the .egg-info files and the two folders numpy and
scipy to C:\Program Files\ImspectorPro\Python27\Lib\site-packages

You may repeat this procedure for any other compatible Python package!

13.2.2 Imspector IS Module

Although Imspector provides with the Imspector lvbt Python Module a python interface to
its data stacks and devices, the old - deprecated - IS module is still available. These are
the IS module commands:

e — IS.RunMeasurement (measurement) [13.3.1]

e — IS.SaveMeasurementData (measurement, path, [Filename]) [13.3.2]
e — IS.SetProperty( measurement, property, integer value) [13.3.3]
e — IS.SetProperty( measurement, property, float wvalue) [13.3.3]

e — IS.SetProperty( measurement, property, string value) [13.3.3]
e — IS.GetProperty( measurement, property, string value) [13.3.4]
e — IS.Say(message) [13.3.5]

o — IS.ExportToTiff (sourcePath, destinationPath) [13.3.6]

e — IS.GetFile() [13.3.7]

e — IS.GetDocFileName() [13.3.8]
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http://www.lfd.uci.edu/~gohlke/pythonlibs/#numpy
http://www.lfd.uci.edu/~gohlke/pythonlibs/#scipy
http://www.7-zip.org/
http://www.rarsoft.com/download.htm
http://www.rarsoft.com/download.htm
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.GetData ([name]) [13.3.9]

.GetGraph ([name]) [13.3.11]

.GetGraphs ([name]) [13.3.12]

.GetDataOfWindow (window) [13.3.10]

.GetStackDims ([name]) [13.3.13]
.CreateStack (name, size, type, [window]) [13.3.14]
.CreateGraph (name, size, [window]) [13.3.15]
.CreateProfile (window, stack,mode, rect) [13.3.16]
SetLength (length[,name]) [13.3.17]

SetOffset (offset[,name]) [13.3.18]
.GetStackNames () [13.3.19]
.GetStackNamesOfWindow (window) [13.3.20]
.AnnounceChange (name) [13.3.21]

.Ask (message) [13.3.22]

.GetInt () [13.3.23]

.GetFloat () [13.3.24]

.GetString() [13.3.25]

.MoveZ (device, position) [13.3.26]
.GetTablePosition (device) [13.3.27]
.SetTablePosition (device, x,y,max_movement) [13.3.28]

.ExtractROIs (name, source window, source stack,mode, [destination

window]) [13.3.29]

IS

IS

Is

IS

IsS.

IS

.GetROIPosition (window, stack) [13.3.30]
.GetROIPositions (window, stack) [13.3.31]
.GetLineScanPositions (window, stack) [13.3.32]
.ClearOutput () [13.3.33]

SetComment (comment) [13.3.34]

.info () [13.3.35]

To print a message in the output window of the script editor use the standard python

print command!
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13.3 Imspector Python Commands
13.3.1  I1S.RunMeasurement(measurement)

Starts a prepared Imspector measurement.
Syntax: 1S.RunMeasurement(string measurement)
Parameter: name of measurement.

You can define different measurements in Imspector.
In the Imspector workspace measurements can be added or deleted. To open the workspace
click ALT-0 or menu "View" — "Workspace".

Here, all prepared measurements are listed 169. If you want to run such a measurement from
the script, call IS.RunMeasurement("Measurement 1"). You can add a measurement by right
clicking on an existing measurement and selecting "New Measurement" in the context menu.

» IS.RunMeasurement (' Measurement 1’)
» IS.RunMeasurement (' Measurement 2’)

13.3.2 IS.SaveMeasurementData(measurement, path, [filename])

Save measurement data to specified location.

Syntax:
IS.SaveMeasurementData(string measurement, string path, [string filename])

Parameter:
1. string measurement: name of measurement.
2. string path: location on file system.
3. optional: [string file: name of file that is created.]

If no file name is given, a standard file name is used.

» IS.SaveMeasurementData ('Measurement 1’,’C:Data’)

13.3.3 1S.SetProperty( measurement, property, integer/float/string value)

To change a setting in your measurement manually you can use the IS.SetProperty com-
mand.

Syntax:
IS.SetProperty( string measurement, string property, integer/float/string value)

Paramter:
1. string measurement: name of measurement

2. string property: name of property
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3. string/float/int value: new value of property

NoTe: To change the property correctly you have to pass the correct data type as new
value:

e string properties need string value.
e float properties need float values.
e integer properties need integer values.

Property names and types can be seen in the Imspector workspace. To open the workspace
click ALT-0 or menu "View" — "Workspace"

» IS.SetProperty (’'Measurement 1’, ’'Imager Exposure Time’, 50) [170]

13.3.4 1S.GetProperty( measurement, property, string value)

Returns property value.
Syntax: 1S.GetProperty( string measurement, string property, string type)

Paramter:
e string measurement: name of measurement
e string property: name of property
e string type: type of property: either 'string’, 'int’ or 'float’

» exp = IS.GetProperty(’'Measurement 1’, ’'Imager Exposure Time’, ’'int’)

13.3.5 IS.Say(message)

Displays message in message box.
Syntax: 1S.Say(string message)
Parameter: string message: text that is displayed.

» IS.Say(’'text message’) [171]

13.3.6 IS.ExportToTiff(sourcePath, destinationPath)

Exports all stacks of all .msr files that are found in the sourcePath directory into tiff and
saves the results in the destinationPath directory. For every .msr file that is found a new
folder in the destination directory is created. If the sourcePath is a single .msr file, just this
document with all of its stacks is exported to tiff.

Syntax:
IS.ExportToTiff(string source path,string destination path)

Parameter:
1. string sourcePath: source directory where to look for .msr documents

2. string destinationPath: destination directory where exported files are stored
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The tiff files are saved with ‘ome-xm!(" metadata information (see: www.openmicroscopy.org).

» IS.ExportToTiff (' C:\msrDocuments’,’'C:\TiffFiles’) [172]

13.3.7 1S.GetFile()

Opens a file selection window.
Syntax: 1S.GetFile()
Returns: String with path of selected file.

» filename = IS.GetFile ()

13.3.8 1S.GetDocFileName()()

Returns string with file name (path+name) of current document.
Syntax: 1S.GetDocFileName()

» » filename = IS.GetDocFileName ()

13.3.9 IS.GetData([name])

IS.GetData() permits direct access to Imspector data stacks for analysis and manipulation.
The data can directly be transformed into numpy arrays.

Syntax: 1S.GetData([string stack name])
Paramter: None or name of data stack (as string)

If no parameter is given, the impspector pipet is used to select a data stack manually. When
using the pipet the user selects on runtime which data stack should be used.

Returns: Pointer to image data.
The data can be transformed into a numpy array this way:

» stack = numpy.array(IS.GetData(’'documentl’),h copy=False) # returns
pointer to stack ’'document 1’

» stack = numpy.array(IS.GetData(), copy=False) # pipet is used: user
selects stack

NoTe: Numpy arrays are upside-down!

The last dimension of the stack is stored as first dimension in numpy-array!
dimension of stack -> 1. dimension of numpy array

dimension of stack -> 2. dimension of numpy array

dimension of stack -> 3. dimension of numpy array
dimension of stack -> 4. dimension of numpy array

=N W s
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Example:
3D stack:
» import numpy as np

» stack = np.array(IS.GetData (), copy=False)
»

» X = stack.shape[2]
» Y = stack.shape[l]
» Z = stack.shape[0]

» Z,Y,X = stack.shape
4D stack:

» import numpy as np

»

» stack = np.array(IS.GetData (), copy=False)
»
» = stack.shape[3]
stack.shape[2]
= stack.shape[1]

= stack.shaoe[0]

»

»

H N K X
]

»
» T,2,Y¥,X = stack.shape
Further information about numpy see:

To use numpy and scipy, both packages must be installed manually (See How To Install
Numpy).

13.3.10 1S.GetDataOfWindow(window)

Permits direct access to all data stacks of specified window, (stacks can be transformed
directly into numpy arrays)

Syntax: 1S.GetDataOfWindow(int window)

Paramter: int window: number of window.

Returns: Python tuple with pointer to data stacks.

NoTe: The window numbers can be displayed by clicking Window — Show window numbers
in imspector menu bar.

The number of returned data stacks can be find out by using the python len() command!

» data = GetDataOfWindow (1)

» num = len(data)
» stackl = np.array(data[0], copy=False)
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» stack2 = np.array(data[0], copy=False)

13.3.11 IS.GetGraph([name])

Permits direct access to graph data.

Syntax: 1S.GetGraph([string stack name))

Parameter: none or name of data stack (as string)

If no parameter is given, the impspector pipet is used to select a Graph manually.
Returns: tuple with: x coordinates, y coordinates, graph length, graph offset
NoTe: Only those data is returned that is specified by red limits in graph view.

» X,y,length,offset = IS.GetGraph()

13.3.12 1S.GetGraphs([name))

Permits direct access to all graphs of specified data window.
Syntax: 1S.GetGraphs([int window])
Parameter: int window: window of window with graphs.

Returns: tuple with tuples of x coordinates, y coordinates, graph length, graph offset of all
graphs in specified window.

NoTe: Only those data is returned that is specified by red limits in graph view.
» graphs = IS.GetGraphs (1)

» for g in graphs:
» x,y,length,offset = g

13.3.13 IS.GetStackDims([name])

Returns pixel sizes, physical sizes and offsets of specified data stack.

Syntax: 1S.GetStackDims([name])

Parameter: string name: none or name of data stack

If no parameter is given, the impspector pipet is used to select a data stack manually.

Returns: 3 tupels: pixel resolution, physical sizes and offsets
Each tuple contains the sizes for each dimension.

» dims = GetStackDims ('document 1')

» pixel = dims[0]
» physSize dims[1]
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» offset = dims[2]
NoTE: dimension order is upside down, according to numpy dimension order!

13.3.14 IS.CreateStack(name,size,type,[window])

Creates a new data stack and displays data in specified window.
Syntax: 1S.CreateStack(string name, int tuple size,int type,[int window])

Parameter:
1. string name: name of new data stack.
2. int tuple size: x,y,z,t dimension of stack.

3. int type: data type of stack:
0: unsigned int,
1: long,
2: double

4. int window: stack is shown in specified window, if empty, stack is shown in new
window

Returns: Pointer to new data stack.
The data pointer can be transfored into numpy array.

» size = (256,256,100,10) # dimension of new stack
» newStack = np.array(IS.CreateStack("test",size,0,0),copy=False))

13.3.15 IS.CreateGraph(name,size,[window])

Creates empty graph (attached to data stack that can be filled).
Syntax: 1S.CreateGraph(string name,int size,[int window])

Parameter:

1. string name: name of graph (data stack)
2. int size: size of graph (data stack) (only one dimension!)

3. int window: stack is shown in specified window, if empty or window is not a graph
view, stack is shown in new window

Returns: Pointer to data stack of the graph, can be transformed into numpy array.
» graph = np.array(IS.CreateGraph(’'test’,50,1)copy = False))

13.3.16 1S.CreateProfile(window,stack,mode,rect)

Creates profile graph.
Syntax: 1S.CreateProfile(int window,int stack,int mode,int tuple rect)

Parameter:
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1. int window: source window
2. int stack: source stack
3. int mode: profile mode: 0: X Add, 1: YAdd, 2: Hist, 3: Z profile

4. int tuple rect: rect positions (left,top,right,bottom)

» rect = (110,80,130,100)
» IS.CreateProfile (0,0, 3, rect)

13.3.17 1S.SetLength(length[,name])

Sets physical sizes of data stack.
Syntax: 1S.SetLength(int tuple length, [string name])

Parameter:
1. int tuple with sizes for each dimension
2. string name: name of data stack

If no name is given, pipet is used.
NoTe: dimension order is upside down, according to numpy dimension order.
4D stack:

» newLength = (10,100,255, 255)
» IS.SetLength (newLength)

13.3.18 1S.SetOffset(offset [name])

Sets offset of data stack.
Syntax: 1S.SetOffset(int tuple offset, [string name))

Parameter:
1. int tuple with offset for each dimension
2. string name: name of data stack

If no name is given, pipet is used.
NoTE: dimension order is upside down, according to numpy dimension order.
4D stack:

» newOffset = (10,100,255, 255)
» IS.SetLength (newOffset)
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13.3.19 1S.GetStackNames()

Get Stack names of all data stack of the current document.
Syntax: 1S.GetStackNames()

Returns: Tuple with stack names of current document

s = IS.GetStackNames ()

n len(s) # number of stacks

namel = s[0] # name of first data stack of document
name2 = s[l] # name of second data stack of document

13.3.20 1S.GetStackNamesOfWindow(window)

Get Stack names of all data stacks of specified window.
Syntax: 1S.GetStackNamesOfWindow(window)
Parameter: int window: number of window.

Returns: tuple with stack names of specified window.

» names = IS.GetStackNamesOfWindow (0)
» numStacks = len (names)

» namel = names[0]
» name2 = names[1]
» name3 = names|[2]

NoTEe: The window numbers can be displayed by clicking Window — Show window numbers
in imspector menu bar.

13.3.21 1S.AnnounceChange(name)

Updates all views, that are connected to specified data stack, should be called after data
has changed.

Syntax: 1S.AnnounceChange(string name)
Parameter: string name: name of data stack.

» IS.AnnounceChange("doc 1")

13.3.22 1S.Ask(message)
Requests "YES/NO/CANCEL from user via dialog.

Syntax: 1S.Ask(string message)
Paramter: string message: message that is shown in dialog.

Returns: boolean
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The script is stopped if user clicks ‘cancel.
» IS.Ask ("Compute again ?7??")

13.3.23 IS.Getlnt()

Requests input from user via dialog.

Syntax: 1S.Getlnt([string message])

Parameter: [string message: optional message that is displayed in dialog.]
Returns: integer value.

» 1 = IS.GetInt() # integer input

13.3.24 1S.GetFloat()

Requests input from user via dialog.

Syntax: 1S.GetFloat([string message])

Parameter: [string message: optional message that is displayed in dialog.]
Returns: float value.

» i = IS.GetFloat() # float input

13.3.25 1S.GetString()

Requests input from user via dialog.

Syntax: 1S.GetString([string message])

Parameter: [string message: optional message that is displayed in dialog.]
Returns: string value.

» i = IS.GetString() # string input

13.3.26 1S.MoveZ(device,position)

Moves Z device to new position.
Syntax: 1S.MoveZ(string device,float position)

Paramter:
1. string device: name of z device
2. float position: new position

NoTE: The selected position is limited by the range defined in the Z-Dialog!

» IS.MoveZ (’'xyz—-Table’,10.0)
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13.3.27 1S.GetTablePosition('device’)

Get current x and y position of table device.
Syntax: 1S.GetTablePosition(string device))
Paramter: string device: name of table device.
Returns: tuple with current table x and y position.

» X,y = IS.GetTablePosition(’'XYZ-Table Z’)

13.3.28 1S.SetTablePosition('device’,x,y,max_movement)

Sets new x and y position for table device.
Syntax: 1S.SetTablePosition(string device,float x, float y, float max_movement)
Paramter:

e string device: name of table device

e float x: new x position

e float y: new x position

e float max_movement: movement limiter for Safetg reasons

» X,y = IS.GetTablePosition(’xyz—-Table’)
» IS.SetTablePosition(’xyz-Table’ ,x + 100,y + 125,500)

13.3.29 IS.ExtractROls(name,source window,source stack,mode, [destination window])

Extract data of ROIs and displays it as new stack.

Syntax:
IS.ExtractROls(string name, int source window,int source stack, int mode, [int destination
window])
Parameter:
1. string name: name of (new) stack, data should be stored in

2. int source window: window number of source window
3. int source stack: pos of source stack in the source window
4. int mode: extraction mode: 0 = labeling, 1 = binary, 2 = copy data

5. int destination window: window no where result stack should be displayed (if empty,
source window is used)

»IS.ExtractROIs(’'rois’,1,0,0)
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13.3.30 1S.GetROIPosition(window,stack)

Get Bounding box position of current ROL.
Syntax:1S.GetROIPosition(int window, int stack)
Parameter:

1. int window: window number of source window

2. int stack: pos of source stack in the source window

Returns: Tuple with ROI bounding box positions (left,top,right,bottom)

»roi = IS.GetROIPosition (0, 0)

13.3.31 1S.GetROIPositions(window,stack)

Get Bounding box position of all ROIs of specified window.
Syntax:1S.GetROIPositions(int window, int stack)

Parameter:

1. int window: window number of source window

2. int stack: pos of source stack in the source window
Returns: Tuple with tuples with ROl bounding box positions (left,top,right,bottom)

»rois = IS.GetROIPosition(0,0) »roi = rois[O0]

13.3.32 IS.GetLineScanPositions([stack])

Get actual line scan positions of line scan stack.
Syntax:1S.GetLineScanPositions([string name])

Parameter: none or name of data stack (as string)
If no parameter is given, the impspector pipet is used to select a data stack manually.

Returns: Tuple with line scan coordinates (x & y positions)
»» linescan = IS.GetLineScanPositions () » x = linescan[0] # x coordinates
» y = linescan[l] # y coordinates

NoTE: returned values are physical positions! Might be transformed into pixel positions for
further analysis!

13.3.33 1S.ClearOutput()

Clears text in output window.

Syntax: 1S.ClearOutput()
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13.3.34 1S.SetComment(comment)

Sets comment for all stacks of current document.
After exporting data stacks as OME tiff, this comment directly is shown in other software.
Comment is stored in data stacks and can be seen in Imspector Measurement Information7.9.

Syntax:1S.SetComment(string comment))

Parameter: string comment: new comment for all stacks.
» IS.SetComment (' TEST')

13.3.35 IS.Info()

Returns overview of imspector IS methods.
Syntax: 1S.Info()
Returns: string with info message.

» print IS.Info()
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13.3.36 Screenshots

Measurements
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Figure 169: Workspace.

Properties
Property Type Walue
] Time Offset float 12.00
|:| Microscope Is Ackive ink ]
|:| Microscope Chjective Pos ink ]
[] Endoscope End Float 0.00
[] Endoscope Is Active ink 0
[] Endoscope R Stepsize Float 0,00
[] Endoscope Rat Fixpoint Float 0.00
[ ] Endoscope Rat Offsek [#] float 0.00
] Endoscope Rok Range [¢] Float 0.00
[ ] Endoscope Rot Resolution ink 0
[ ] Endoscope Start Float 0,00
|:| Ixon Mum, img. to average ink 1
[] Ixon T Axis ink 0
[] xon TLength float 0.00
[] Ixon T Offset float 0.00
[] Ixon T Resolution ik 0
[] Ixon % Ein int 1
[] Ixon %Len Float 5.12
[] Ixon ®off float 0,00
B i g

ImSpector Pro

Figure 170: Properties.

196

LaVision BioTec



: Python Script Plugin

File Script  Awailable Scripks

aEEg!! » e

number = 4
string = "The number is: "4+ sStr (number)
I3.3ay(string The number is; 4

Figure 171: Sample of Say.

Python Script Plugin 1

File  Scripk  Available Scripts
BEEagl!» o

IS.ExportToTiff ("o:'source™, "ol dest,"]l

Exporting files to kil

Export file 9 of 10

gl
Datei Bearbeiten  Ansicht  Favoriten  Exfras 7 | ,'

@Zurf_lck - J - l? | /,-jSuchan i Ordnes

Adresse I@ Cilsource

est ;IEILI

Datei Bearbeiten  Ansicht  Favoriten  Extras 7 | :,"

2,014 KB - —
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= -2F-0.msr B mspt
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il 51-2795-49-18-P31-C2-HR. msr 2.014 KB Imsp _Mame = | Gréifie | Typ | Geanc
Tillh51-2795-49-27-P31 -C-Narmal. .. 2014KB Imsp [D51-2795-7-26-P31-C2-HR Dateiordner 10.02
il 51-2795-£6-8-P31-C2. msr 15.793KB  Imsp [)S1-2795-22-8-P31-C2 Dateiordner 10.02
il 51-2795-66-8-P31-C2-HR. msr 2.014KB Imspn [)51-2795-29-3 Dateiordner 10,02
Tl 51-2795-109-8-P31-C2,msr 15,793 KB Imspe [)51-2795-29-3-P31-C2 Dateiordner 10,02
Gl 51-2795- 11 0-G-P 3L -C2-HR st 2014 KB Imspe [25)51-2795-49-18-P31-C2-HR. Dateiordrer 10,02
[3)51-2795-49-27-P31 -C-Marmal Dateiordner 10,02
< |3)51-2795-66-8-P31-C2 Dateiordner 10.02
|Typ: Imspector Document Geandert a (1,96 MB | 4 Eigal [ 51-2795-66-8-P31-C2-HR Dateiordner 10.02
[CD51-2795-109-6-F31-C2 Dateiordner 10.02
[C51-2795-110-6-P31-C2-HR Dateiordner 10.02
1] | |
|10 Objekt{e) 0 Byte | :J Eigener Computer v

Figure 172: Example of Tiff Export: in the source folder 10 .msr files are found.

13.4 ImSpector Multi User Setup

Imspector can be used in a multi user facility. Please keep in mind some points when setting
up the system.

e All microscope settings are located in an one directory (config directory).

e Fach Windows user has an own configuration directory. The location of this directory
is stored in the Windows Registry. It can be changed in the Imspector software.

e For using the microscope correctly it is important that the user has fully read and
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write permissions to the configuration directory.

Before creating a new user find the location of the configuration directory of the standard

user:
e lLog in as standard user.
e Start Imspector.
e The configuration directory can be located here: Click ‘Edit’->"Set Config Dir’:

)

Select new conhig directory!

-0 Imspectar [~
- Imspectorid

-3 ImspectarPro
- @-[1 Addons

e The dialog shows the current configuration directory. Keep in mind this location.
Then new users can be added to the windows system. Configure Imspector for all new users:

e Log in as new user.
e Copy the configuration of the standard user to a folder located in the user home area.
e Start Imspector.

o Click 'Edit’->"Set Config Dir’ and select the copied directory in the home area. Click
'OK" and restart Imspector. DO NOT click ‘hardware”->’save settings’

If all users should use the same microscope setup without the possibility to adjust anything
personally, the same config directory can be used for all user accounts. This config directory
must be located somewhere all users have read and write permissions! Select this directory
when setting up the Imspector configuration for the new users.

13.5 axisconfig.ini templates

13.5.1 Burst

# PROPSET_XX sets properties of devices for the current mode (burst related)
#

# PROPRESET_XX sets properties of devices for all other modes (burst related)
#

#

# This mode simply encourages the use of the internal pmt axis

#

#

#

#

#
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example: PROPSET_00=PMT M Resolution,int, 30
Devicename: PMT

Propertyname: M Resolution

Type: int

Value: 30

INFO: Preset time burst to 30 steps
Keep the 2 spaces between device and property name!

For property names see Workspace Document (Alt + 0) in ImSpector

DLGON=Dialognamel,Dialogname2, ... switches the dialog on
DLGOFF=Dialognamel,Dialogname2, ... switches the dialog off

RECCONFIGS=RECO01l,RECXX allows the mode for recconfig.ini mode 01, XX

H= FH FH FH o o o o o o o 3 FH o o o o o

[ACO1l] # FIX THE INDEX NUMBER
LABEL=Timelapse Burst

AXIS_FIRST=

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=
ICONFILE=Time_Burst_150.bmp
COMMENT=Time Burst Series
PROPSET_00=PMT M Resolution, int, 30

13.5.2 Pifoc

# PROPSET_XX sets properties of devices for the current mode (Pifoc related)

#
PROPRESET_XX sets properties of devices for all other modes (Pifoc related)
i.e.: reset Pifoc into serial line mode

#
#
#
#
#
#
#
#
# example: PROPSET_00=Pifoc Pifoc Measurement Mode, int, 0
# Devicename: Pifoc

# Propertyname: Pifoc Measurement Mode

# Type: int
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Value: 0

INFO: 0: serial communication, no trigger, normal ImSpector loop
1: frame trigger, normal ImSpector loop, no serial communication
2: fast z-stack pmt, frame trigger, skip ImSpector loop
3: fast linescan x-z, line trigger, skip ImSpector loop

example: PROPSET_(Ol=xy-Scanner Frap Active,int, 0
Devicename: xy-Scanner

Propertyname: Frap Active

Type: int

Value: O

THIS PROPERTY IS IGNORED FOR NOW! NEEDS A PROPER USECASE!

example: PROPSET_02=Pifoc Pifoc Measurement Modes allowed, int, 4
Devicename: Pifoc

Propertyname: Pifoc Measurement Modes allowed

Type: int

Value: 3

INFO: Value is the sum of corresponding "Pifoc Measurement Mode"
represented as bit position.
Made available in Dialog|Command Mode Combo Box.

IMPORTANT

example: PROPRESET_00=Pifoc Pifoc Measurement Mode, int, 0
Devicename: Pifoc

Propertyname: Pifoc Measurement Mode

Type: int

Value: O

INFO: Make sure to reset properties to safe values,
so that the hardware is not left in "unknown" state.

i.e.: reset Pifoc into serial line mode, so that
it does not move on FRAME/LINE triggers by accident.

H= o o o o o o o o o o S 3 3 3 S o o o o o o S 3 3 3 3 o o o o o o o o S 3 3 o o o o o 3
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For property names see Workspace Document (Alt + 0) in ImSpector

DLGON=Dialognamel,Dialogname2, ... switches the dialog on
DLGOFF=Dialognamel,Dialogname2, ... switches the dialog off

RECCONFIGS=REC01,RECXX allows the mode for recconfig.ini mode 01, XX

HH= o o o o o

[ACO5] # FIX THE INDEX NUMBER

LABEL=Pifoc Z

AXIS_FIRST=Pifoc Z

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=PiFoc_150.bmp

DLGON=z-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode,int,1
#PROPSET_0l=z-Stepper Pifoc Measurement Modes allowed, int,1
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

[ACO6] # FIX THE INDEX NUMBER

LABEL=Pifoc Z-T

AXIS_FIRST=Pifoc Z

AXIS_SECOND=Time Time

AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=PiFoc_Time_Time_150.bmp

DLGON=z—-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode, int,1
#PROPSET_0l1=z-Stepper Pifoc Measurement Modes allowed, int,1
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

[ACO5] # FIX THE INDEX NUMBER

LABEL=Pifoc Fast 2

AXIS_FIRST=

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=PiFoc_Fast_Z_Burst_150.bmp

DLGON=z-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode, int, 2
#PROPSET_0l=z-Stepper Pifoc Measurement Modes allowed, int, 2
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

[ACO6] # FIX THE INDEX NUMBER
LABEL=Pifoc Fast Z-T
AXIS_FIRST=Time Time
AXIS_SECOND=

ImSpector Pro 201 | aVision BioTect



AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=PiFoc_Fast_Z_Time_Burst_150.bmp

DLGON=z-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode,int, 2
#PROPSET_01l=z-Stepper Pifoc Measurement Modes allowed, int,2
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

[ACO7] # FIX THE INDEX NUMBER

LABEL=Pifoc Fast Linescan

AXIS_FIRST=

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=PiFoc_Line_Z_150.bmp

DLGON=z-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode, int, 3
PROPSET_0l=xy-Scanner Frap Active,int,0
#PROPSET_02=z-Stepper Pifoc Measurement Modes allowed, int,4
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

[AC08] # FIX THE INDEX NUMBER

LABEL=Pifoc Fast Linescan-T

AXIS FIRST=Time Time

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=
ICONFILE=PiFoc_Line_Z_Time_Time_150.bmp
DLGON=z-Stepper

PROPSET_00=z-Stepper Pifoc Measurement Mode, int, 3
PROPSET_0l=xy-Scanner Frap Active,int,0
#PROPSET_02=z-Stepper Pifoc Measurement Modes allowed, int,4
PROPRESET_00=z-Stepper Pifoc Measurement Mode, int, 0

13.5.3 Snapshot

# PROPSET_XX sets properties of devices for the current mode (snapshot related)

#

# PROPRESET_XX sets properties of devices for all other modes (snapshot related)
# 1i.e.: reset scanner modes

#

#

#

#

#

#

# example: PROPSET_00=xy-Scanner Modes,CString,"Linescan"
# Devicename: xy-Scanner

# Propertyname: Modes

# Type: CString

# Value: "Linescan"

#
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INFO: Modes: "CCD", "Hi-Res", "Single Beam", "SB Scanmode", "Linescan"
Multiple modes may be added in a comma-separated list, see below.

IMPORTANT

example: PROPRESET_00=xy—-Scanner Modes,CString,""
Devicename: xy-Scanner

Propertyname: Modes

Type: CString

Value: ""

INFO: Make sure to reset properties to safe values,
so that the hardware is not left in "unknown" state.

i.e.: reset to allow all scanner modes

For property names see Workspace Document (Alt + 0) in ImSpector

DLGON=Dialognamel,Dialogname2, ... switches the dialog on
DLGOFF=Dialognamel,Dialogname2, ... switches the dialog off

RECCONFIGS=REC01,RECXX allows the mode for recconfig.ini mode 01, XX

H= o o o o o o o o o 3 3 3 o o o o o S 3 3 3 o o o

[ACO0] # FIX THE INDEX NUMBER

LABEL=Snapshot Linescan

AXIS_FIRST=

AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=
ICONFILE=snapshot_linescan_150.bmp
COMMENT=Single Linescan Image
PROPSET_00=xy-Scanner Modes,CString, "Linescan"
PROPRESET_00=xy-Scanner Modes,CString,""

[ACO1] # FIX THE INDEX NUMBER

LABEL=Snapshot PMT
AXIS_FIRST=
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AXIS_SECOND=

AXIS_THIRD=

AXIS_FOURTH=

ICONFILE=snapshot_150.bmp

COMMENT=Single PMT Image

RECCONFIGS=RECO01

PROPSET_00=xy-Scanner Modes,CString, "Single Beam, SB Scanmode"
PROPRESET_00=xy-Scanner Modes,CString,""

13.5.4 Stitching

PROPSET_XX sets properties of devices for the current mode (stitching related)

PROPRESET_XX sets properties of devices for all other modes (stitching related

Please report any interesting properties!

For property names see Workspace Document (Alt + 0) in ImSpector

DLGON=Dialognamel,Dialogname2, ... switches the dialog on
DLGOFF=Dialognamel,Dialogname2, ... switches the dialog off

RECCONFIGS=REC01l,RECXX allows the mode for recconfig.ini mode 01, XX

H H 3 FH H H o o o o H o 3 K K

[ACO5] # FIX THE INDEX NUMBER
LABEL=3D Mosaic
AXIS_FIRST=xyz-Table X,Split
AXIS_SECOND=xyz-Table Y,Split
AXIS_THIRD=xyz-Table Z
AXIS_FOURTH=
ICONFILE=3D_stitch_150.bmp
COMMENT=StitchingMosaic
DLGON=xyz-Table Visual XY

[ACO6] # FIX THE INDEX NUMBER
LABEL=3D Multiposition
AXIS_FIRST=xyz-Table X, Split
AXIS_SECOND=xyz-Table 2
AXIS_THIRD=

AXIS_FOURTH=
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ICONFILE=3D_stitch_pos_150.bmp
COMMENT=StitchingPosition
DLGON=xyz-Table Visual XY
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