BICSPACE LAB 2010-08-03 R42-DOP-M3 Vision Manual-D

BIOSPACE LAB

13, rue Georges Auric

F - 75019 Paris
www.biospacelab.com
info @biospacelab.com

User Guide

M3 VISION

2/59



BIOSPACE LAB 2010-08-03 R42-DOP-M3 Vision Manual-D

M3 VISION

Hardware and software requirements

In order to use M3 VISION, your hardware and software should meet the following
requirements:

Hardware requirements

Computer equipped with a Pentium IV or Dual Core type processor.

40 Mbytes of free space on the hard disk for full installation.

500 Mbytes of free space on the hard disk for standard use.

1 Go of RAM

A graphic board with 16Mbytes of RAM that may display at a minimum resolution of
1280x1024 in 32 bits mode.

To display 3D data properly, the graphic card should support 3D textures.

¢ An SVGA or higher resolution monitor. We recommend a monitor size of 19” or
larger.

Software requirements

e  Windows VISTA/7/8 operating systems either 32 or 64 bits.
e Microsoft NET Framework 4.5.
® Microsoft Excel for exporting results.

Note: M3Vision will not run properly under Windows XP since ‘“Microsoft NET
Framework 4.5” is not XP-compatible.
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1 QUICK START GUIDE

The purpose of this abbreviated manual is to help users to carry out basic tasts such as
Opening acquisitions, optimizing display settings, quantification and export.
1.1 How to install and launch M3 Vision

® any previous version of M3Vision should be uninstalled prior to installing the new version of
the M3Vision analysis software. .To Uninstall M3Vision: click on Start in the Windows task
bar, Configuration Panel, Uninstall a program, and double-click on M3Vision.

e To work properly, M3Vision requires “Microsoft .NET Framework 4.5”, Which may be
downloaded from http://www.microsoft.com/en-us/download/details.aspx ?id=30653

o Insert the M3Vision installation CD.

¢ The installation should be launched automatically. If not, explore the CD and double click on
Setup.exe.

®  Once the setup is launched, follow the instructions, and click Next for each step.

¢ The using of M3Vision requires the installation of AVI codecs: MPEG-4 AVC codec (for 32
and 64 bits). They are included in the M3Vision’s setup

e  When launching M3 Vision for the first time, a license file needs to be loaded:

B Licence activation

Select your licence file: Browse.. |
Licensed to: Unknown
Licence type: Invalid
Validity: Invalid

Send the following ID to Biospacelab to receive your permanent licence file.

Hardware ID: CZC03246VM |

| Cancel |

¢ If you already have a license file, click on Browse and select it (license.lic)

e If you do not have a license file, you may request one from Biospacelab at
support@biospacelab.com

e A temporary demo license or a permanent license can be issued. There are two different types
of permanent license: Hardware license or dongle.

e For permanent Hardware licenses, a unique computer Hardware ID is required. This ID is
automatically retrieved by M3Vision at its first launch and should be emailed to
support@biospacelab.com together with the license file request. Each license file is only valid
for one computer ID and will not work on another computer.

e (lick on the M3 Vision Desktop icon \) to launch the software or in the Windows Start
menu, select Programs and then Biospacelab/M3Vision/M3Vision.

Once the software is launched and the license loaded, the workspace will appear.
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1.2 The M3Vision Workspace

As shown in the figure below, the M3Vision workspace is composed of 6 windows.
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e The Database allows users to access browse and search images with keywords
related to metadata information.

¢ The settings allow users to access advance features such as viewing the software
version, and log file, modify the licence, manage units and palettes, and set the
maintenance mode.

¢ The Help buttons gives users access to the interactive user guide.

Workspace Menu window

The workspace menu allows users to open and close acquisitions and save images and

workspaces.

Tools window

The tools window is divided in 5 dropdown menus allowing access to various image
procession features:
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The ROI menu: Access to various ROI drawing tools.

The processing menu: for time extractions and time laps profiling.

The Display menu: to organize the display of multiple images

The Sequence Menu: to create acquisition sequences and export movies.
The Maintenance menu: for advanced features and acquisition information.

1.3 Image Viewer window

In the image Viewer window each acquisition is sorted as a tab. For each acquisition, image
Display features including black and white image overlay, signal offset, threshold and
smoothing as well as quantification units can be controlled with the Image Display panel
(see section 2.2 and 2.3).

1.4 Result Viewer

For each acquisition quantification from the drawn ROIs is listed in a table in the Result
Viewer Window, which can be exported to excel as a report. Again, each acquisition is sorted
as a tab but there is also a tab summarizing the information from all open images in one table.

Note: if the Quantification table and the graph window are not visible after starting
M3Vision, it can be accessed by clicking on the black arrows on the top left panel of the
screen or by dragging the right edge of the Image Viewer window to the right.

Graph window

When created, graphs for time profiles, spatial signal intensity profiles and histograms can be
viewed in the graph window. They can also be exported to Excel together with the linked raw
data. The quantification values present in the result viewer can also be viewed on a diagram
bar.

1.5 Opening images

Acquisitions can be opened in two ways:

e (lick on the folder buttoni‘ and browse until users find the file they want to open. A double
click results in opening the image in M3 Vision. Users can select and open several images at

once. Desired file can also be opened by drag-drop.

e (lick on the Image Base button |i‘and browse the thumbnails or type the keyword in the
search space until users find the file they want to open. A double click results in opening the

image in M3Vision.

Each opened Image can be viewed in the Image Viewer by clicking on the corresponding tab or
selecting the name of the image in the Workspace Menu. Situated in the upper part of the Image

Viewer, the Image Display panel allows control of the rendering of the image.

1.6 Changing the image display

Various Image Display parameters can be controlled from the Image Display panel of the Image

Viewer window parameters to manage the image display:
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N

-
The signal contrast— can be adjusted by changing the Min and Max values of the Look-Up-Table
(LUT) either by sliding the arrows of the LUT bar or by editing the value in the text fields.

e For bioluminescence, fluorescence or autoradiography acquisitions if photographic image
available :

o The Opacity slide bar allows adjustment of the overlay between the photographic
image and a signal image.

o The photographic display "5 Allows adjustment of the Brightness and Contrast
Min and Max values of the black & white image either by sliding the arrows of the
LUT bar or by editing the value in the text fields.

¢ For all modalities:
o The color coding table. To change it, select the desired palette, by right clicking on the
LUT.
o Smoothing option. Apply some smoothing by moving the bar.

Note: changing the signal contrast does not affect quantification; this action only alters the
display of the image.

1.7 How to quantify region(s) of interest

e Region of interest (ROI) can be used for quantification of specific areas. It is located on the left
panel ROI and annotations tab.

e By scrolling ROI and annotations tab ROI drawing options appear. Select the appropriate
drawing tool to create your ROI. You can also draw several ROIs with the same tool by
pressing and holding a Space key from the keyboard

e Selection button allows moving the ROIs or other graphics drawn on the image

o For ellipses and rectangles, Click hold and drag the handle to define the ROI size.
Release the mouse button to finalize your selection. The orientation of the ROI can be
adjusted clicking on the red handle.

o For ROIs with multiple handles (polyline, spline), a simple click defines a new handle,
and a double-click closes the ROI.

o For freehand ROIs, click and hold the left mouse button whilst dragging to create the
ROI. Release the mouse button to close the ROI. A straight line will automatically be
created between the first and last handles.

o Automated magic wand selection tools draw ROIs according to the Offset and
threshold values of the LUT. To use these tools, select the Offset and threshold values
defining the ROIs you want to select in the Image Display Panel then select your
magic wand tool (One flat ROI, one ROI with a hole, Whole image, Whole image with
holes), and click on the region where you want to draw your ROL

e The desired quantification units shown on the image can be selected from the drop
down menu in the Image Display Panel.
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e The measurement report is synchronized and automatically updated with the state of the
different ROIs (except for ROI Grid where the message informs to manually update the data).
The results of the measurements are displayed in the Result Viewer window on the right hand
side of workspace.

¢ The Quantification report can be exported in an Excel format for printing.

For exports to Excel click on the little green Excel icon =1 in the upper left corner of the
Result Viewer window or right click anywhere in the Result Viewer window and choose
export to Excel from the contextual dropdown menu. You can export either the image of
interest or choose to export All images which will contain the summary of all images and a
separate sheet for each exported image.

1.8 Saving Images

¢ Images can be exported to different formats including bmp, jpg, png, gif and tif by clicking on

v

the save button*—~ in the Workspace Menu window.
2 General presentation of M3 VISION

2.1 The M3 Vision software for image analysis

M3 Vision is the software for the analysis of the acquisitions performed with Biospace Lab
instruments: PhotonIMAGER™ (optical imaging with fluorescence or bioluminescence),
BetalMAGER™ 'RACER and ‘FINE (autoradiography), and GammaIMAGER™ (scintigraphy)
systems. It provides tools for image post treatment, detection, localization, quantification, and time
analysis of signals, and enables exports to Excel for both quantification and illustration.

The software was developed with the aim of providing researchers the best coupling of user
friendliness and powerfulness.

2.2  Main window

The Main Window is divided in the three following parts:
1. Workspace Menu
2. Image Viewer
3. Result Viewer
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Workspace Menu

The Workspace Menu is located on the left of the M3 Vision main window.
It includes the following buttons: image database, settings, help, open image, save file, close current
file, close all files and image management tabs.

On the bottom of the workspace menu the memory indicator is located:

Available memony: [7 ]

This gauge displays the available software memory. The more images uploaded to M3Vision the green
gauge will diminish. When it becomes red it means there is not enough memory to work with the best
efficiency and M3Vision risks not to work correctly. It is recommended to liberate the space by
closing some images or other programs that may be running at the same time.

On the top of the menu, three buttons are available:

‘i : Image data base

This button gives an easy and fast access to all images uploaded to M3Vision. Every image
opened in the software is automatically added to the Base.

o

: Settings
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General

General Software version: | 105885

Result viewer

Pragram path: | C:\Program Files (x86]\Biospacelab\M3Vision

Units

Settings path: | CAUsers\kostrowska\App Data\Local\M3\ision

atetie) ] Keep only one expander open in the main panel.

Licence

[C] Maintenance mode

] Display the negative value

‘. View log file...

J

‘ Restore file associations

J

‘. oK ‘ Cancel

Display of the general parameters of the software:

Software version:
Program path:

Settings path:

View log file:

Current version of M3Vision
Indicates where the software is installed. (lecture rights only).

Indicates where the parameters and user files are stored (personalized pallets,
calibrations, etc.). Accessible with lecture and writing rights,

History file, which may be requested by the support team in case of the
problems with the software.

Restore file associations: Allows repair of file associations. When double clicking on a BVR file
from Windows Explorer M3 Vision should be launched automatically. If not, clicking on ‘Restore file
associations’ should fix the problem.

Keep only one expander in the main panel: when ticked allows keeping open only one of the tabs in
the Menu Workspace (ROI and annotations, Display, Process or Sequence). Otherwise one or more
tabs can be opened at the same time.

Result Viewer

General

Result viewer

Units

Palettes

Licence

[¥] Maximize the Result Viewer an the secondary screen.

Motation used to format numbers: :: Scientific :0: Enginser

[ ok

]l Cancel ]

An option Maximize the result viewer in the secondary is ticked by default. When using a
secondary screen this option makes it possible to open the Result Viewer window on that screen.
One can also choose the way the numbers are displayed. There are two options:

Scientific: 33E+3
Engineer: 33e3
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Units

4{F Settings

General

Result viewer

Units

Palettes

Licence

Length unit: | mm v
Units: Displayed units for each image type: 9
MName Coefficient Type Unit Biolum. Fluo. Autorad. Scinty. 3D
mm I Length - & mm? | ] [« v O |
3 0039 |[Length - cm’ M &| O |O|0O
mm* i Surface or volume = L o O O oo
B cm3 Vi
cm® 0.01 Surface or volume - - - - ~ <
gray scale O @ o (| ]
mm3 i Surface or volume G
counts v [+ [« (IRl S
cm3 0.001 Surface or volume o
pm [V [+ [« v (M
ray scal s Standard = b
'g]m, cale anda |[ - ]_ cpm/mm? o o Fil & |0 -
| Create new unit ] ‘ OK | Cancel

This tool allows creating new units (left window) and also shows the displayed units for each image
type (right window)
Be careful when you create a new unit, do not forget to specify for which type of image it will
apply. Coefficient relative to the base unit 'counts'.

Palettes

Units.

Palettes

Licence

ray
fvert Gray
Saturated
Rainbow

Black Rainbow
White Rainbow
Red

Green

Blue

— l

RU
Gl
B LI
A

License

General

Licence type:

Result viewer

Units

Palettes

Licence

2]

| Change licence...

G

Biospace

This tool allows the creation of the customized
palettes. To add the control point one must
click between two already existing ones. To
change the color and the position of the control
point one must click below on the color display
window.

The color completely on the left of the color
window will be used for the values below the
minimum threshold of the LUT.

The color completely on the right of the color
window will be used for the values above the
maximum threshold of the LUT.

The customized palettes can be saved or
deleted. The default palettes can’t be modified.

1ves the information about the software license,

and the possibility to change it.
Three types are possible:

Demo
Permanent
[ ok [ Cancel Temporary

Help

This button is found everywhere in the software. Clicking on it allows getting help related to the
relevant section.
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Under those buttons the Image Panel is located.

Imaie Panel

- ]| 8] @)

e

4 ) MDAlucICard4-13

4 @) MDAlucICard4-13
@ MDAlucICard4-13_Y_56
@ MDAIudCard4-13_Y_51
@ MDAIucCard4-13_Z 13
@ MDAIudCard4-13_Y_51

This panel contains:

-

When opening an acquisition, M3 Vision opens all the files associated to this acquisition: photographic
image, excitation and background images for fluorescence. If the files are not found, a message will be

Open file: Opens the ‘Load image file’ dialog box. The associated arrow gives you the list

of last 10 images charged to M3 Vision.

displayed to inform the user.

- If no photographic image was taken or if the trp or x-ray files cannot be found, it will not be
possible to display the photographic image and the fusion images corresponding to the
acquisition.

Note: changing the name of files will prevent M3 Vision from correctly linking images. Make sure file names were not

NOTE: This has no other effect on image processing and quantification.

modified if images are no longer correctly associated.

H:'

Save file: files can be saved in the following formats:

Image export for illustration: jpeg (jpg), bitmap (bmp), tiff (tif), graphics
interchange format (gif)

Image export for quantification: tiff (tif)

RAW: raw data image. The number of rows is saved on a 32-bit integer. The
number of columns on a 32-bit integer. Pixels are saved in 32-bit floating mode.
This format can be used to load the image into other programs such as Matlab
AVI for sequence images

TXT: image in text format. This format can be used to load the image into
another program such as Matlab

Save workspace (wsp). Workspaces files contain the information of the
workspace state (images open, ROIs, Display Offset, threshold and smoothing
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values) at the moment when the workspace was saved. This feature can be used to
work on “projects” when a set of several acquisitions needs to analyzed
simultaneously.

NOTE: For acquisitions loaded in M3Vision, the directory of the selected image will be
used as the default directory when saving files.

| Unload current Image: There are two levels of selection in the Image window of the
X Workspace menu. For each acquisition, you can either select an entire folder or an image
of that folder. In any case the selection will be highlighted (see image below). When a
folder is selected, the Unload current Image button will close all images and data
opened in that folder (signal, photographic images and images created from the signal
image). When only one image of the folder is highlighted, only selected image will be
closed.

Unload all Images: this button will close all images and data loaded in M3Vision.

NOTE: Make sure your work is saved before closing images. Unsaved data will be

lost.
| ) HOS-IM533-v534-J21 4 ) HOS-IM533-IV534-121
&) HOS-IM533dos-1V534dos-J21_HD @) HOS-IM533dos-IV534dos-121_F
&) HOS-IM533ventre-IV534dventre-)2 | 49 HOS-IM533ventre-1V534ventre-
(o] [ ]| | (a1 D)
Selected folder Selected image

The bottom window of the workspace menu, the Tools window gives a list of various image
management tools classified into 5 tabs:

The ROI menu: Access to various ROI drawing tools

The Processing menu: for time extractions and time laps profiling

The Display menu: to organize the display of multiple images

The Sequence Menu: to create acquisition sequences and export movies

Each of these tabs will be described further later on in this user guide (see sections 4, 5 and 6).
Image Viewer

The Image Viewer is the central image display window. Visualization and simultaneous work on
several acquisitions are possible in the Image Viewer. Acquisitions are organized in separate tabs,

which can be accessed at the top of the Image Viewer or by clicking on the image name in the Images
panel of the Workspace Menu.

Result viewer

Quantification results are displayed in the Result Viewer situated on the right hand side of the main
window. All created ROIs are listed there together with light intensity and surface measurements as
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well as kinetic curves and graphs. When several images are opened at the same time the quantification
for each image will be sorted as tab accessible at the top of the Result Viewer. An All images tab
displaying quantifications for all open acquisitions is also available.

Clicking on a data tab will automatically update the Image Viewer for the selected acquisition and
vice versa. Hence the displayed data should always correspond to the displayed image (Except for the
all images tab for which the last selected acquisition will remain in the Image Viewer).

The separator between the Image Viewer and Result Viewer windows can be dragged to adjust their
size.

The three buttons on the top of the separator allow the user to toggle between the Maximized Image
Viewer and Result Viewer or to open the Result Viewer in the separate window. (by default this
window will be open on the secondary screen, when available. This function can be changed by
unticking the “Maximize the result viewer in the secondary screen” default settings in the Display
Settings window). Result Viewer will automatically return in main workspace when closing the
separate window.
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Figure 1: main window overview
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2.3  Workflow

M3 Vision has an ergonomic design with intuitive and user friendly access to all its functionalities. All
analysis tools are organized under 5 tabs at the bottom of the Workspace. For simple routine analysis,
the workflow is optimized with automated processes such as the magic wand on whole image and
apply current display to all images tools. Advanced features such as Arthur filter rendering and
spatial data zoom can easily be found in the Process tab of the Workspace Menu. Access to the
analysis tools is further enhanced by right-clicking in the Image and Result Viewers to open a
contextual menu with shortcuts to routine tools.

3 Getting started
3.1 Introduction

File formats
The following files formats can be opened:

- BVR: signal and background files, bioluminescence, fluorescence, autoradioraphy.

- TRP : Photographic or X-ray image, non quantitative.

- WSP : workspace files, each file contains information and data on all open acquisitions (lists
of ROIs, graphic objects, curves etc.) at the moment at it was saved saved. These files may be
of particular interest to users working on long analysis projects requiring temporary backup.

- BMP, JPG, PNG, GIF, TIF : non quantitative images, illustration type.

- AVI: sequence of images. Note that the colors are not preserved. M3 Vision uploads AVI
files as a sequence of images in gray level.

- RAW : RAW files. A certain number of generic raw data picture files such as RAW files can
be opened in M3Vision. Some file format parameters will be requested by M3Vision upon
opening this type of files.

For 2D acquisitions created with a Biospace Lab system (PhotonIMAGER, BetalMAGER
DFine, GamalMAGER), M3Vision will automatically create an overlay of the quantifiable light
signal data (BLI, FLI, Autoradiography, Scintigraphy) with the black and white background
image (picture or X-Ray image) when available. Should some overlay or temporal data files be
missing, the user will be informed by a warning message. Some operations may not be possible
in such a case (ex.: fusion image cannot be displayed without the photographic image (trp file);
autofluorescence unmixing cannot be done without the background image (fluorescence).

When opening a workspace file a warning message will pop up asking the user to confirm that they
want to close all open images.

Note: As the workspace file records the path of the open acquisitions at the moment it is created, it
will fail in finding these acquisitions should they be moved or renamed prior to opening the workspace
file.

The time information associated with each acquisition is saved in a proprietary format file with the
extension ‘.cri’. CRI files cannot directly be opened in M3Vision. Nonetheless they should remain in
the same folder as the BVR and TRP files and should not be renamed or M3Vision will fail to extract
any time-related information including time profiles and partial time openings.
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Opening acquisitions with M3vision

In M3Vision acquisitions can be opened by clicking on the folder icon ( = 4") or by browsing the

image database ( ‘i‘ ).

Several acquisitions may be opened at the same time. They are displayed in the Image viewer as
separate tabs. The names of the opened acquisitions are also listed in the Images panel in the
Workspace Menu. To swap from one image to another simply click on corresponding tab or
corresponding name in the Image panel.

The Image Data Base allows easy access to all BVR files uploaded to M3Vision. Every image opened
in the software is automatically added to the database.

5": Image data base

MNumber of images in the data base: 29
; — ﬁ:ﬁ —
X e/ &) £
Search; |

|
@ Any word () All words | Search! | Found: 29
|i] P 2 /2 ‘ =

Rat full Field

HOS-IM532des-IV531dos-121_HD

Image properties

Path Ch\Jsers'\kostrowska\Documents\work\kinetic\kineticbvr

Maodality |Bicluminescence

Comments | Acquisition mode : BLI

Started : Wednesday, June 02, 2010 10:09:57
Lens : diaphragm = 1.4 focus = 83.7 %
Aperture autopilot : yes

Stage height : 372 mm

|. Close |

‘l‘ : Erases acquisitions from the database

‘—" :Adds acquisitions to the database.

Entire folders from either local (computer hard drive) or remote (server) sources may be added to the
database. All the BVRs files present in the selected folders and sub-folders will automatically be
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added to the database. This process may take time depending on the amount of the data present in the
selected folder.
3
: Remove all dead images.
This button will remove all the images that are no more present on the local or remote sources

= | Create thumbnails for every image in the data base.
In case some of the images miss their thumbnails this button can be used to recover them.

| Search! | . o :
The Search button |~L| allows to quickly search acquisitions using keywords. One or more

keywords can be entered and two options (“any word” or “All words”) are given to refined the search.
The filtered result will be listed in the browsing window. To display all the images of the database,
simply press the Search button without typing any words in the search window.

The users will be able to navigate through the retrieved results using the < |~L‘ |~1—v‘ e
buttons.

On the results list:

-once the image chosen, the properties are displayed. The Browse bases on this information. To search
for the image you can type the name of the file, modality, or any word included in the comment.

-to upload chosen image in the M3Vision, double click on it. You can also upload several images by
using Ctrl or Shift button ==

3.2 Display management

The display tools are available in the Image display panel which opens with every opened image and
Display tab located in the image management tabs in the menu workspace.

3.3 Image display panel

Q) Excitation minus auto-fluorescence Excitation Auto-fluorescence s /J-" ‘

~ ~ K'/ o
Opacity: U e /| ' 'IaJ Smoothing: | | P )
-— EEET O Range: -656 - 1.04E+06

‘. !'1 T T T T Min: 7.51E+03
Max: 6.77E+05
R )

x103 | counts ¥
100 200 300 400 500 600

The display control panel is specific to a given image. This control pad is located above the image. It
allows adjusting the display properties of each image without changing the quantification and
modifying the original data. Display control panels differ a bit depending on the modality.

This panel gives also an access to the acquisition details.
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¥ File information - ] X
Name HOS-10529dos-IV530dos-J21_HD B
From file | C:\Users\kostr BIOSPACE\Doc s\work\CLIENTS\NANTES\529-530\HO|

Size in pixels [ 940 x 983 pixels
Sizeinmm 1081 x 113,045 mm
Pixel size 0,115x 0,115 mm
Exposure 0:04:03.518

T start 0:00:00 o

e Pressing on the button opens a window
In value . . e . .

Maxvalue |5530331 with an acquisition details, such as time of

Modality Bioluminescence

Comments |Acquisition mode: BLI (100 ms per frame)
Started: Monday, May 06, 2013 3:47:02 PM
Lens: 50mm f/1.2; Aperture = 1.2; Focus = 91.0

acquisition, its nature and parameters

Filter: No filter

Aperture autopilot: yes

Distance to lens: 520

Software version: 3.2.6.834

Machine SN: PI3004_DEMO

530- injection missed N

Opacity (Bioluminescence and Fluorescence only)
The controls of the ‘Opacity’ enable a precise control of the transparency levels of the signal image

and the photographic image. The slider can be moved continuously between the photographic image,
and the signal image.

Palette (All modalities)

[ Gray

L [nert Gray
1 Saturated
[ SN Rainbow . .

€ e Palette choice: selects the palette for the display of
| BN Black Rainbow . . . . .
e the active image by right clicking on the LUT.
B I \White Rainbow

I el

I | Cesn

I Cue
I Fluo 690 nm

Signal setting display or Display range (All modalities)

Max and min of the Look Up Table*

The “max” parameter of the LUT defines the value above which the pixels are displayed with the
color of the maximal intensity. The “min” parameter is the display threshold. Any pixel, with a value
below the “min”, will be displayed as background. If the value chosen for the max exceeds the
maximum intensity measured in the image, the figures are displayed in red for rainbow palette or other
max color depending on the chosen palette

It is also possible to set the display range automatically.

T
Y[ Min and max automatic settings
-

Smart: M3Vision determines the min and max basing on
~ Smart autoscale the histogram of the image. The most representative values

for the image are chosen.

0 to max: the min is set to 0, the max is set to the max of

the signal intensity of the image.
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m[ max
[ Zero/Max autoscale

- Random: sets the min to 0 and the max to the maximum of a

3 i Zero/Random set of pixels chosen randomly in the image

Min to max: the min and the max are set to correspond to the

min and max of the signal intensity of the image.

ml max
[ Min/Max autoscale

Ml min

o=

Transform functions

Linear: applies linearly the LUT to the signal range

|4 defined by the max and min parameters.

Logarithmic: applies the LUT to the logarithm of the signal
h intensities.

Exponential: applies the LUT to the exponential of the
J. signal intensities.

T Gamma: applies the LUT to a gamma function of the
.Z. signal intensities. The parameter of the gamma function is
defined by a textbox right to the transform functions button.
The Look Up Table
Range: -5.31E+03 - 2.22E+06
- o

Min: 121E+04
x103  counts ~

100 200 300 400 500 600
The signal images use pseudo colors to represent the different levels of intensity. The palette defines

the list of colors that are used for the different levels; the parameters of the look up table (LUT), the
LUT max and min parameters.

The look up table is defined by three parameters:

- The palette: list of colors that encode the different intensity levels

- The max and min parameters: define the dynamic range for which the image offers the best
contrast

- The transform function: defines the relationship between the measured intensity and the

displayed intensity in the region defined by the LUT min and max parameters

The min/max values can be entered manually in the Min and Max text fields of the Look Up Table,

they can be modified by moving the mouse along the main bar or the two triangles below the mini

LUT:

- The two triangles represent the min/max position with regards to the real dynamic of the
image

- The left triangle represents the min value, moving this triangle changes this value

- The right triangle represents the max value, moving this triangle changes this value

- clicking and holding on the principal LUT bar. The position of chosen this way value is
changed while moving the mouse. Example: if the value 200 is chosen by clicking on it,
moving the cursor left will result in rising the max value while 200 stays under the cursor.

To change the palette color, right click on the LUT.
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The graphics below represent the histogram of an image with a low signal and the different
possibilities for the look up table.
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of pixels : :
1 1
g i I
S 1 1
oY) 1 1
o 1 1
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> 1 1
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1 | e . 1 !
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Displayed ! : : i
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1 1
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.: — 1 1
= '
0 < 1 1
[ I I
“ g | |
1 1
1 | B
1 ] >
Imaggfin ! ; Imagg max Measured
LUT min ' : LUT max Intensity

The diagram above shows a first possibility, where the LUT max and LUT min are equal to the image
max and min intensities. In such a case, the contrast corresponding to the histogram peak, where most
of the image information lies, is rather small.
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In this second diagram, the LUT min and max parameters are defined based on the histogram peak, in
order to maximize the contrast. This contrast is used to display the differences of the intensity levels
between the LUT min intensity and the LUT max intensity. All the pixels, the intensity of which are
below the LUT min are displayed with the same color (for example, white); all the pixels, the intensity
of which are above the LUT max are displayed with the same color (for example, black). As a result,
the image, with a display define by such LUT parameters, does not give any contrast information for
intensities outside the LUT min — max range.

The two examples above illustrate two possibilities with linear look up tables. Depending on the signal
intensities distribution in the image, and the interest for each intensity level, some transformation
functions can be of interest.
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Above is the histogram of a weak signal, and a logarithm transform function for the look up table.
Like in the previous example, the max and min parameters are chosen to give the largest contrast on
the histogram peak; in addition, in the range of the LUT min and max parameters, weak signals have
more contrast than higher ones.
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Number
of pixels Ar

Level histogram

M&asured
Intensity

Displayed
Intensity 4

Contrast
Display total
dynamic range

Relationship between
measured and
displayed intensity

»
»

Measured
Image max Intensity

In this situation, the peak of the histogram is in the high signals. The exponential transform function
makes it possible to increase the contrast, in the LUT min — max range, for the higher levels of signal.

Smoothing or Gaussian filter

The smoothing value defines the width of the Gaussian filter applied to the signal image. It
corresponds to the full width half maximum, in mm, of the Gaussian. This filtering is applied on the
image used for the display.

kR ~3|  Zoom:
J
¥ w| Clicking on this button opens the personalized zoom box. Moving the slider up and down

changes the zoom in the way that the image takes the maximum of the available space in
the Image Viewer (default mode). The zoomed image is represented by the yellow
rectangle which changes the size while moving the slider. By moving the rectangle you
can change the visualized area in the image.

It is also possible to zoom on one particular pixel : to do that one must move the cursor on
the desired pixel, press and hold the control button of the keyboard and use the mouse scroll
to reduce or enlarge the zoom factor.

Going back to the original size of the image is possible by clicking again on the zoom button.

01

L : displays all the information on the current image including, among others, the image name and
size, the acquisition conditions and eventual comments.
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3.4 Display tab

Display a
‘EEH‘ iféli ‘ﬁ

Multi_—view mode

=
>H
This mode allows visualization of few images at the same time. They are displayed in the Image
Viewer window in the form of a grid. In the multi-view mode an additional panel is displayed in the
Image Viewer right above the opened image:

N e
MNumber of rows: 1 7 [ Tracker | counts '|

Mumber of columns: 1 * [ Show all display pads ] Synchronize Zoom and Pan

This panel allows definition of the grid size (number of rows, number of columns). Ticking on « Show
all pads » allows display of all the panels attached to images (by default only one image is shown).

Tickin% on « Tracker » allows comﬁarison of the pixel’s physical coordinates of the displayed images.

Name PositionPixel Value
T1(17-4) 10min 141; 210 0
test 14 egfp-luc d7_Raw|154; 231 0.0110224122181535
test 14 egfp-luc d7_Raw|154; 231 0.0110224122181535
dual quotient 200911  |1,27E+03; 19E+03 |N/A

The « counts » scroll allows the choice of the unit to compare. If the unit is not usable for an image
type, the “N/A” value replaces the quantification value.

Apply current display settings to all images button

L

This button allows applying the same display settings adjusted on one image to all images of the same
nature (bioluminescence, fluorescence, autoradiography)

Multi label Image display button
: '.
WL

Pressing on this option opens the window with all the images opened in M3 Vision.

MultiLabel ER=E  Seclect two images of the same animal with
different marker (ex. Iluciferase and
fluorescent probe, two different

Result name: | ImageMultilabel |

Background image; | 2012-08-24-22248L1H) ~ fluorescence probes) by choosing a color
Image name Color  Label for each marker. As a background image
2012-08-24-2224BL1_HD - w | |2012-08-24-2224BL0 HD G use the photographic image (trp)‘

2012-08-24-2224-1R780-720550790 - v | |2012-08-24-2224-IR780-720550790
HOS-IM532dos-1V531dos-J21_HD v | |HO5-IM332dos-1V531dos-121_HD

Run tool button validates the choice and
opens the merged multilabelled image as
shown below.

Process l

Note that the two acquisitions done for different
markers have to be acquired with the same
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BIOSPACE LAB

positioning of the animal to assure correct
superposing of the signal.

Multilabeling in Bioluminescence and Fluorescence:

Multilabelling image of a mouse with two different markers staining the subcutaneous tumor:
fluorescent probe and luciferase.

Images: |2012-08-24-2224BL1 HD -

Label: | 2012-08-24-2224B11_HD |

o = color: ([N | ~

| ok || Close |

You can at any time change
aname of the multilabel
image or a LUT color

Image size: 236 x 189 mm {937 x 750 pixels) | Position: -128; 150 mm | Value raw: N/A Value (counts): N/A

The Image display panel above allows adjusting the display of the multilabel image. It can be done by
selecting the marker displayed. This way the adjustment can be done for each marker separately to

obtain the optimal result.

In the active image display window chose the active image to be displayed by ticking the right option
on the left (blue box). On the right (yellow box) tick the marker box, to visualize your signal. You can
now adjust the settings (LUT, scale). Both markers can be visualized at the same time by ticking the
two boxes on the right, but settings can be changed for one marker at a time, depending on the active

image ticked.

Displayed
marker

Active image

DExmﬂ I
B ‘_ | o) 20[-08-24-2224BL1_ HD ‘fﬂ! ~ ¥
= \E | 20[-08-24-2224-1R780-720550790 ({8 [ ~| []
] [ Range: 00201 - 183
E = Min: | 008
Max: |0972

[ ]
103 [counts +| (@]

Opacity: Smoothing: f

800

200 400 600

Value raw: 0 Value (counts): 0

Image size: 236 x 189 mm (337 x 750 pixels) | Position: 38; 152 mm (pixel: 151; 604)
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Multilabeling in Autoradiography:

If an autoradiography acquisition was separated using one of multilabel softwares (Decay
(DML) or Energy Multilabel Software (EML)) generating a separate files for each isotope
used (up to 3 isotopes for EML) it is possible to open those files as a one multilabel image.
After the separation the generated files will be automatically registered together with the
original acquisition in the same folder. Upon the image opening if there is more than one bvr
file in the acquisition folder the software proposes automatically opening in multilabel mode
(only for autoradiography acquisitions)

M3Vision | — ——

'0' Do you want to epen multiLabel image?

Cui Mon | |

Once accepted the multilabel window pops out like before and the marker color needs to be
chosen for each isotope.

Below a tissue sample with two different isotopes 3-H and 14-C

[[] Extend lut to all channels Kf,;"
= K/ ]
) dual quotient 200911-14Cbvr (T4 ]~ - o e
= Smoothing: [ ]
dual quotient 200911-3Hbvr [T [l x| 1
= I Range: 153 - 178
FY ry
|| ‘ ‘ T T Min: |1 ]
Max |39
- t t

Image size: 32 x 24 mm (1600 x 1200 pixels) | Position: 252:0 mm | Value raw: N/A Value (counts): N/A

3.5 Image display panels

1 Range: 514 - 412E+05

I
. r
T T T Min: 8.58E+03
.
Max: 3.15E+05
: } J
50 100 150

‘ Ié' - 200 2|53 3&3 103

-

For all modalities including photographic image this Image display panel is always available with the
following functions:

e Range : display of the min/max value of the image

e LUT : 30palette of colors used for image display. Each pixel has assigned a color based on the
pixel value and the min / max of the LUT

e Min : value associated to the 1% color of the LUT
e Max : value associated to the last color of the LUT
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%

e Min and max automatic settings
e Transform settings
e Zoom

Image display in bioluminescence

— l S =) —
Opacity: U ‘--gh --_-9.' Smoothing: U

Range: -0.5 - 40.3

:j = A| T T Min:
-

4 6 g 10 12

=)
]

%4

®
®

This image display panel in addition to the functions described above contains also:

-Opacity (transparency levels of the signal and the photographic image)
-Smoothing (available for all modalities)

counts T

m -Units (defines the unit for quantification of the signal)

cpm/em’ -on/off button, displays either the ROI value defined by the unit or a simple
ph label with the ROI number

ph/s

ph/s/sr

ph/sfem®/sr

For bioluminescence image the brightness and the contrast of the photographic image can be adjusted

by choosing the photographic display with the corresponding button ‘

Image display panel in fluorescence

(@) Excitation minus auto-fluarescence () Excitation () Auto-fluarescence
- [ e e Tl .
. | .
Opacity: U --th “.ﬂ"'; Smoathing: U o a

T~ Range: 0 - 133

—| |

e A
- ——t—

‘Al 2IEI' 4IEI' 4] B0 100 120

This image display panel in addition to the functions described above contains also:

-Opacity (transparency levels of the signal and the photographic image)
-Smoothing (available for all modalities)
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-Signal selection option, just above the Opacity and Smoothing, allows you to navigate
between the fluorescence (Excitation), background (Auto-fluorescence), and unmixed
fluorescence(Excitation minus auto-fluorescence) images.

By default the unmixed fluorescent image is opened, but it is also possible to open the excitation or
background image by ticking the corresponding box above.

counts T

— -Units (defines the unit for quantification of the signal)

cpm/em? -on/off button, displays either the ROI value defined by the unit or a simple
ph label with the ROI number

phis

phis/sr

ph/s/cm®/sr

For fluorescence image the brightness and the contrast of the photographic image can be adjusted by
choosing the photographic display with the corresponding button
AF unmixing (Fluorescence)

Autofluorescence unmixing toolbox is specific to fluorescence acquisitions.

Autofluorescence and the Photon Imager

Fluorescence imaging is based on photons as a source of information. Fluorescent molecules, after
excitation, emit photons, and can this way be localized, and possibly quantified. For this purpose, two
types of fluorescence can be used: exogenous fluorescence with dyes like FITC, rhodamines, texas
red, indocyanine green; and endogenous fluorescence, with the family of fluorescent proteins: GFP,
YFP, dsRed, mCherry, etc.

Unfortunately, living tissue often contain other fluorescent molecules, that produce an additional
fluorescence. This phenomenon, commonly referred to as autofluorescence, results in a background
that makes more difficult the detection of the fluorescence signal, especially for weak signals. The
intensity and the properties of autofluorescence depend on many parameters: the excitation
wavelength, the type of tissue, the animal diet, etc.

What can I do about autofluorescence?

Shorter wavelengths (blue green part of the spectrum) usually show a higher level of
autofluorescence. With fluorophores in the red part of the spectrum, the autofluorescence may
decrease in intensity. Shaving the animal can help you get rid of the autofluorescence from the fur.
Yet, if the imaging conditions have to be carefully chosen so to limit autofluorescence as much as
possible, it is rarely possible to suppress it totally. This is why the Photon Imager includes a semi
automatic image processing feature to help you discriminate fluorescence and autofluorescence.

The model of autofluorescence unmixing with the Photon Imager

The process of autofluorescence unmixing with the Photon Imager is pretty simple. Since it is not
possible to get the fluorescent signal without the autofluorescence, we perform an additional
acquisition at a shorter wavelength - usually 80 to 100 nm shorter than the wavelength corresponding
to the maximum absorption of the fluorophores.

| Hypotheses: |
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- The autofluorescence has the same spatial distribution for two excitation wavelengths
100 nm apart.

- With a 100 nm shorter wavelength, the fluorescent molecules of interest do not
contribute to the image, which consists only of autofluorescence

Even though we consider that the autofluorescence signals have the same distribution at the two
wavelengths, they rarely have the same intensity. Therefore, we need to calculate an intensity
correction factor to correct for this difference. The unmixing process includes therefore a step where
the user has to select a region of the image with autofluorescence only, with no fluorescent
contribution. The software compares the relative intensities of autofluorescence in the two images,
and infers the intensity correction factor.

Fluorescence and autofluorescence (excitation image)
7 Excitation wavelength: A
N\
'ﬁ\', o r
’ x!
Autofluorescence only (background image)
/ Excitation wavelength: A, = A; — 100 nm
\is
. V- = 4
e
’ k!
Fluorescence only (unmixed image)
/ Image resulting from the subtraction
) ¢ Excitation image — a Background image
A oz
’ x!

How should I choose the ‘autofluorescence only’ area?

Several possibilities, which depend on your protocol, can be used:
- If you have a control mouse with no fluorescence, it provides you with an ideal zone for
comparing the two autofluorescence signals
- If you know approximately where to expect the fluorescence signal, choose any other region
which showed some background signal. Similarly, you can select any region where you know
there cannot be any fluorescent signal. Typical selections are: fur, legs, ear...
It is important, however, that the regions you select have the same optical properties as the ‘region of
interest’. It would not be the case, for instance, with a living animal and an ex vivo sample, where the
autofluorescence would unlikely show the same properties on both regions.

Validation of the unmixing process
After the unmixing process, make sure the result is relevant. If it is not, you may consider changing

your protocol or the unmixing process. You may consider the following questions:
- Is the fluorescent signal really present and strong enough to be detected?
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- Isit possible to adapt the protocol to reduce autofluorescence:

With red shifted fluorescence
With shaved animals
With black fur animals

=  With a change in animal diet
- Do I have additional information about the properties of the fluorescence and
autofluorescence signals? (ex.: spectral properties of my tissue autofluorescence)

Image display panel in autoradiography

. ™ :ﬂ - Kf_.\!
“f"', Smaoothing: |_| zf)y

Range: 0 - 285

_ .
. . ;

= J T Min: 0707

0

This image display panel in addition to the functions described above contains also:

Cpacity: |:|

In autoradiography mode the photographic image is only available for the acquisitions done on Beta
Imager "Fine.

Image display panel in picture mode

- B KA
Cpacity: |_| e ‘ _“ﬂ z”}h)‘!

Range: 0 - 2.05E+07
r F

- Min: 2.57E+06
Smart autoscale Pam 2.05E+07

This image display panel allows playing on the contrast and brightness of the photographic image by

changing the Min and Max values of the Look-Up-Table (LUT) by moving the arrows of the LUT
bar or by editing the value in the text fields.

Note: the brightness and contrast controls have no effect on images other than the
photographic image of fusion images.

34/59



BIOSPACE LAB 2010-08-03 R42-DOP-M3 Vision Manual-D

4 Measurement management (All modalities)

4.1 Data table and graph zone

| Allimages kinetic HOS-IM533dos-1V534dos-121_HD 3H source - ss cut dos - non rasee_HD. |
=" e
v.s.Eg\ty # Image Mame  Start(s) End(s) Area cm® counts com  cpmfem® ph  phis  phfs/sr phisicmsr
0 |kinetic |Full image [0 1917.273 |330 425e3 |13.3e3 |403 22e8  |115e6 |912e3 |276e3
¥ |1 [kinetic [ROBL [0 1917.273 |2 233 [718  [360 1,19¢9 |619e3 [49,3e3 [247e3
v 2 |kinetic | ROI#2 0 1917.273 |285 101e3 [317e3 [1,11e3 5,25e8 | 2,74e6 | 218e3 |764e3
VI 3 [kinetic [rRow3 [0 1917.273 [651e-3_|10.4e3 [325  [500 53805 |281e3 [22.3e3 [343e3
I |4 [kinetic [rRor2 [0 1917.273 [129 33663 [105e3 817 1749 |908e3 [72.2¢3 [56,1e3
¥ |5 [kinetic [ROIES [0 1917.273 [261 36,33 [113e3 435 1,88¢9 [978e3 [77,8¢3 [29.9e3
v 6 |kinetic | ROI#6 0 1917.273 20,5 21,3e3 | 666 324 1,1e9 |574e3 |457e3 |2,22e3

For every opened image the quantification report of the total signal is displayed in the Result
Viewer window by default.

Measurements are done through the creation of ROI, the value of signal intensity of which is
then displayed in the same quantification report. This report is specific for each image and
appears as a separate tab in the Result Viewer window. One can navigate between images on
changing the corresponding tabs. There is also a tab ‘All images’ which displays the summary
report for all opened images and drawn ROIs.

Below the data table there is a graph zone

[Rols quantification ~ | [&2] [ @
@ Zoom ] [B]~| Fullimages

ZoomXY

. o ROIs quantification
Full images X: ROI1_kinetic , ¥: 2,295E+4 |

counts

oe*®

Full image_kinetic ROIL_kinetic ROI2_kinetic ROI3_kinetic ROM_kinetic ROIS_kinetic ROI6_kinetic
ROI Name

All drawn ROIs including the full image ROI are displayed as the bar graphs. By
default all of them are represented that way unless the Visibility tick box for the chosen
ROI (1* left column of the data table) is unticked. If the position of ROI changed the
value follows automatically (except of ROI Grid where it has to be done manually) in the

data table,

4.2 Region Of Interest drawing

ROI tools are available in the Menu workspace where the ROI and annotations tab is localised.
Ten possibilities are available to create regions of interest (ROI)

Standard tools
O Ellipse Ellipse/circle: creates an ellipse. To create a circle, press SHIFT while drawing.
Rectangle/square: creates a rectangle. To create a square, press SHIFT while
[:I St drawing.
{ A_"’ Spline Splines: creates a ROI defined by splines.
.""“ Polyline Polylines: creates a polygon.
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',(/ Freehand  preehand: creates a ROI from ‘manual’ drawing.
@ Grid ROI Grid ROLI: creates a grid of ROIs rectangles or ellipses

Automated tools

| Magic wand Classical Magic wand: creates a single ROL

\:3] : . Magic wand with holes: creates a set of ROI from a
\ Magic wand with holes ] q hreshold
min and a max threshold.
Magic wand whole image: creates a set of ROl in the
entire image.
Magic wand with holes on whole image: creates a

N\’ Magic wand with holes on whole image ~ Set of ROI from a min and a max threshold in the

Y\’ Magic wand on whole image

entire image

Once ROI drawn its value is displayed in the text field above. The unit can be changed with the use of
the counts drop down list in the Image display panel. This list allows you to choose the type of
information displayed in the labels of the ROI: signal intensity. To hide the ROI value and display just a
simple label id with the number of ROI click on the red on/off button. The surface information can be
viewed by a tooltip, displayed when the mouse is maintained over the ROIL.

counts
cpm
cpm/ern’ Units: defines the unit for a quantification of the signal
ph
phis
phis/sr

phisfem®/sr

|£D HOS-IM532dos-IV531des121 HD | € 2012-08-24-2224BLLHD X |

Smoathing: |_:

Opacity: ] i -

Range: -0.707 - 117
|

Min: 214
. Max: | 107 |
‘

| counts
cpm
cpm/fem’
rh
phi's
phisisr
phy mﬂ-’sr
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ROI creation with Magic Wand

Three different magic wands are available. Such tools create regions of interest defined by splines.

N\ Magic wand
Classical Magic wand
The classical magic wand creates a single region of interest in the image from a given pixel and a
given tolerance. It selects a region in the vicinity of the selected pixel, with all contiguous pixels that
have an intensity greater than the selected pixel minus the tolerance.
To select the specificity (size) of the ROI, the tolerance parameter can also be seen as a threshold
parameter. The relation between the two values is simple:

Threshold = Selected pixel intensity — Tolerance

To get a larger value, the tolerance should be increased, or the threshold decreased. This tool can
create regions of interest as small as 20 pixels.

Intensit .
y Region created

4 <«

Threshold

»

Selected pixel Spatial dimension
(pixels)

Figure 1: Creation of a ROI with the classical magic wand displayed on a spatial profile. The ROI
includes the contiguous pixels around the selected pixel with a greater intensity than the threshold

\\g Magic wand with holes
Magic wand with holes
The magic hand with holes can generate more complex set of regions of interest, with a threshold min
and a threshold max. This tool creates a first outer region of interest, based on a threshold min
principle, similarly to the classical magic wand. It also creates, when relevant, inner regions of
interest, the pixels of which are either above the threshold max or below the threshold min.

The threshold min, threshold max, tolerance and selected pixel intensity have the following
relationships:

Threshold min = Selected pixel intensity — tolerance
Threshold max = Selected pixel intensity + tolerance
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Outer region

Intensity

___________________________________________________________ Threshold

L/ 1 Tolerance

Tolerance
_______________________________________________ Threshold

Selected \l/_

Inner regions Spatial dimension

pixel (pixels)

Figure 2: Creation of a set of ROI with the magic wand with holes displayed on a spatial profile. The
outer ROI is similar to the one created with the classical magic wand, and the inner ROI include the
contiguous pixels above or below the thresholds.

N\’ Magic wand on whole image
Magic wand whole image: creates a set of ROI in the
entire image.
The magic wand whole image creates several regions of interest with all the groups of pixels that have
an intensity greater than the selected threshold.

Intensity

t

Threshold

Regions

Figure 3: Creation of a set of ROI with the magic wand whole image displayed on a spatial profile.
Each contiguous group of pixels above the threshold becomes a ROI.

38/59




BIdSPACE LAB 2010-08-03

R42-DOP-M3 Vision Manual-D

4.3 Region of Interest management

The ROI management is done through the use of selection tool from the ROI and annotations tab
and the context menu which can be opened by right clicking on the previously drawn ROI. To draw

few ROIs with the same tool keep the space key pressed

Selection button

m Selection: makes ROI selection with the mouse available. With the use of this button one
can also move the ROI over the image by pressing and holding the left mouse button and
dropping it once the desired position chosen. Quantification of the region will be
changed in order to fit the newly chosen position. To follow the changes on the graph
zone, the refresh button needs to be pressed. Double clicking on the ROI opens a

Properties window. This window has two tabs:

o Graphic-graphic properties of the drawn ROI
o Label-graphic properties of the label/text

Properties Window
Graphic | Label |
MName: | | @
Bladder
Heart
Pen Color: - o Kidney
Liver
Lung
~ FP
Thickness (mm): 1, -
umor
Opacity: -
|. OK ] | Cancel ]

Properties Window

| Graphic | Label |

Font Style
Font Family Font Weights

RIS

-
n
|§

Font Size Font Color

2, (-

Border Color Border Width
[ |Re % 2 :
OK ‘ ‘ Cancel ‘

Graphic:
Name: give the name to your ROI or choose

one from the predefined list. The name is
given in addition to an index assigned
automatically to the ROI

Pen color: change the color of your ROI,
green by default

Thickness: change the thickness of the border
line of your ROI

Opacity: change the transparency level of
your ROI

Label:
The text style and color can be chosen and the
border color and border width as above.
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Context menu

Right clicking on the image viewer opens a context menu.

Select All Ctrl+A
lml  Save selected graphics..

Grcging L ['E' Group selected graphics
& Cut Cl+X | " electe
EE Copy Ctrl+C
B Paste e+ @ Merge selected ROIs
M Delete selected graphics Del
5 Properties

22 Copy to clipboard

% 3end To Bac
% Bring To Front

This menu gives an access to additional options. It is possible to:

Save selected graphics to open them later on the same or another image
Duplicate existing ROI to paste elsewhere on the same or other opened image
Delete selected graphics: ROIs or others available in ROI and annotation tab
Group and ungroup selected graphics

Merge/unmerge ROIs

Bring ROI to the front or send it to the back for overlaid ROIs

Open ROI properties window

O O 0O O O O O

ROI duplication can also be obtained with copy and paste with the keyboard Ctrl + C (copy) and
Ctrl + V (paste). Selection of all graphics can be done with the use of Ctrl + A buttons.

Region Of Interest load/save

Regions of interest (ROI) can be saved in graphic objects files, with the extension grx.
-Et Load ROI file: loads the ROI of the selected graphic file (grx or gro6).

I‘i Save ROI: saves ROI in a graphic file (grx).

Quantification report

e The Quantification report can be exported in an Excel format for printing. For export to

[ ns |
Excel click on the Excel icon in the left upper corner of the Result Viewer .
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In the following screenshot three ROIs have been detected by the tool Magic wand
whole image. Their respective total counts are displayed on the image, and a report
shows their measures in the different units. With the contextual menu which appears with
right clicking on the displayed data one can change the columns visibility. By default all

the available units are shown.

|4 HOSIM532d05 IVS31d0s 121 HD | &) 2012-06-24-2224BULHD | € Ret fullFiela L LJ Allimages | HOS-IM532dos-IV531des-121 HD | 2012-08-24-2224BLLHD | Rat full Field

"
Opcity <) smoothing: [} i
Range 0 - 623 | © @

E_ "
; 10 20 30 40

om 5,882E+5 counts

@ Rom z 791E+4 counts )

Rowz 8634E+5 cnums »

Image size: 259 x 203 mm (1523 x 1194 pixels) | Position: 258, 125 mm (pixel: 1523; 738) | Value

\4 (=] o
Visisility # Image Name  Stat(s) End(s) Ares mm® counts com  cpm/d
@ |0 |Rat full Field |Full image|0 8501 |52556+4 |30126+6 |2761E+4 |5253:
[ |1 |RatrullField [ROIEL |0 8501 |1074E+3 |5882E+5 |4,1526+3 |3866
|2 |Retfull Field [ROIE2 [0 8501 |1887E+3 863465 |6004E+3 [323E
|3 [RatruilFiels [rOEE3 [0 8501|801+l |2701€+4 |1976-2 |2208
Vv Visibility
NI2E
v Image
v Name
v Start(s)
v End(s)
v Area et
Bl v counss Lo
(ROl v com (2]
- |
@ Zoom ) [0] > Fullimages
ZoomXY
O ROIs quantification
i
3
Fullimage Rat full Fickd ROIZ_Rat full Field ROI3_Rat full Field
ROI Name

4.4 ROI and annotations:

Apart of the ROI management tools this tab contains also:

Spatial profile

e
{ )|~
spatial profile button creates a line or polyline and displays its
spatial profile in the Result viewer window, like on the screenshot
below:
o = - === = e
Opacity: ] ‘ E Smoothing: [ ] - Visibility # Image Mame  Start(s) End(s) Are2 cm® counts cpm  cpm/cm® pl
— Ronge 113 35| © @ ¥ |0 |kinetic | Fullimage o |1917.273|33026+2 |4,2476+5|1329E+4|4,025E+1 |2,

Min: [0788 |

Max | 235

| [r

Image size: 208 x 159 mm (977 x 752 pixels)

Position: 28,5 79,1 mm (pixel: 135; 375)

Value ray,

[ |m

@ Zoom
7) ZaomxXy

.

[spatil Profles ~| [H]

]

[~/ sP#1 kinetic

Spatial Profiles

9| o

undo and redo buttons
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Other graphic tools

/‘ ' : Other graphic tools

/ Arrow . )
Arrow: creates arrows in the image
ABCText Text: adds text zones to the image
b=} ength Length: measures the distance between two points

{ Angle Angle: measures the angle, in degrees, between two lines

Graphic zone

In the Result Viewer window in the zone where the graphs are displayed one can navigate
between curves created for:

ROI quantifications

Histogram

Spatial profile

Time Profile

[Time profies ~ ] (= | (2]

BESEE 0|~ Ro1_kinetic -]

ROI2_kinetic L

Spatial Profiles 0
Time Profiles
7 Tire Extraction

0|~ ROI_kinetic =

O Time Profiles

% . { L JASN SS/ANW. |- I - I L I L ! 1
12E prase N M\,K,\_ﬂm 53 f

17 1 1t/ YL +

ae2dl
00h-06m00s000ms 00h-01m00s000ms  Q0hO: 00hO! Q0hL 00h: 00 Q0h.
Time (h:m:s:ms)

Additional options are available for the graphic zone:

[Spatial Profies ~| [

oma

o] PPL_Kanetic

@ Zoom 2|
[ |Nf~| sP#2 kinetic =
ZoomX g [0~ sP#a kinetic L
@ 0 ~| sP#a_kinetic =
Spatial Profiles
36 4f 1}
| "SP#1 kinetic X 1.236E+1, v: 1721E+1|= ]
25677 | =SP#2 kinetic  X: 1,226E+1,V: 2,48E+1
. || =SP#3 kinetic X 1218E+1,V: 1467E+1
P aspes et = ' o]
| mSP#4 kinetic  X: 1.22E+1,Y: 2114E+0 M Export to excel
gl - - .
B T Copy to clipboard
g
1€ =
Synchronize ROL with Color
st v Tracker
0e®?
et
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e Legend above the graphic zone which allows displaying or hiding the
created curves and change the color

e Traker (for spatial profiles) shows on the profile where are we on the
graph (Contextual Menu)

e Zoom : selection of the zone on the graph to be displayed. Double click on the graph
zone to zoom out.

e Synchronization of the color of the curve with the corresponding graphic objects
(ROIs for histograms, spatial profiles for the graphs of the spatial profiles)
(Contextual Menu)

Concerning time profiles, partial time profiles can be applied by selecting on the graph the zone of
interest. This option is disabled in the “All images” tab.The curves of Histogram and Time Profile can
be hidden or deleted independently from the graph zone.

Tools

O Zoom 0| ~| ROTI_kinetic [+]

) Zoomxy 1] ~| rRoR_kinetic B

P}T\'me Extraction |!|v ROI3_kinetic E
== iml R

| Extract an new image on the selected time range

Time Profiles
+3

15E

1E+3

counts

SE+2 fl

oe*® =

00h-06m00s000ms  00h05m00s000ms 00h15m00s000ms 00h25m00s000ms 00h35m00s000ms|
Time (h:m:s:ms)

Navigation in the graph zone:
e Zoom : either by zone selection or by using the scroll (double-click to zoom out)
e Change the scale (move the cursor on the scale and use the double arrow)

5 PROCESS tools

Another tab in the Workspace menu. This tab contains Time analysis and Partial time
opening options and also some advanced calibration tools and resampled image creation

Eossibilities. .
a| (i8] [-e))®
12 [ 9] 1%

1
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5.1 Time analysis (Bioluminescence)

The time analysis toolbox is specific to bioluminescence acquisitions in order to show the signal
kinetics but might also be used in autoradiography to show the isotope decay curve for isotopes of a
short half-life. This tool is also available from the Image display panel for bioluminescence and
autoradiography modes. To use this tool make sure the CRI file of the chosen acquisition is present
otherwise Time analysis cannot be performed.

Time analysis

\'\? Use this control group to create the curves showing signal kinetics of ROIs or the whole
I image.

Pressing on the time analysis button opens a Time profile settings:

Time step: defines the time step for the kinetics curve,
in second. By default, the mean sampling (camera rate)

Time Profile Settings

Imagename  Hsource - ss cut dos - non is used as a time step.
i Sync. To camera rate: checked by default, allows the
Begini |0 |h[0 |m[0 s software to match the time step chosen by the user with
the camera rate. The time step for the sampling of the
End: lo |hl1 |m[5 |s

g o curve is in this case the multiple of the camera time step
Timestep: |0 |h 0 |m 0 |s/54 [ms | the closest to the time step chosen by the user. If the box
A - is unchecked, the curve is created with the exact value
chosen by the user.

@ All image Begin (s): defines the starting point of the time selection,
in seconds, relatively to the beginning of the acquisition.
End (s): defines the ending point of the time selection,
in seconds, relatively to the beginning of the acquisition.

] Synchronize to camera frame

Selection:

Selected ROIs

| Reset | | QK | | Cancel |

OK button validates the chosen settings and creates and displays the curve of the signal kinetics of
ROIs or of the whole image in the Result Viewer.

Reset button resets the Begin, End and Time step fields. Begin is reset to 0, End to the end of the
acquisition and Time step to the camera rate.

On the screen shot below, the kinetic curves for 3 selected ROIs drawn with an ellipse ROI tool are
displayed. The legend on the right allows the display of chosen kinetic curves only.
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P e [ @ et T e A 2012-08-24-2224BLIHD 1 Rat full Feld ] Kinetic
e == [ (2 @
— P Visisiity # Image Name St Endi) Ares omt coumts  cem |
Opacity: 0 ‘ < smoothing: ~[] oe &[0 |kinetic Full image 0 1917.273 |3302E+2 |4,2476+5 |1,329E[=
) . |1 [kinetic ROEL |0 1917.273 |1,337E+0 |9,691E+4 |3,033F
— Range: -1.13 - 325 E 2 |kimetic ROE2 0 1917.273 |7658E-1 |4412E+4 [1381F |
Min: 0.788 [E]] 3 |kinetic ROI3 0 1917.273 |6,652E-1 |2976E+4 |9, 314E
@ 4 |kinetic ROIZ4 0 1917.273 |4,245E-1 |8919E+3 |2 791E]
&[5 |inetic ROES |0 1917.273 [8856E1 |2,13E+4 |6,664E<

1] I [+]

[ Time Profiles +| [&2] [T

B ~ | rROT1_Kkinetic =]
ROI2_kinetic ]
ROI3_lkinetic Ld

) Zoomxy [1ES
@ Time Exraction 2 112
= m

Time Profiles

(o oot Joes e m‘
:
=
E ]

(__:' ‘.: 156 A
v e . LG
g SE-vZ S
UE+G
s 00n0L2008mA0S59BmS o-000ms 00h25m00:000ms 00h35m00<000
Image size: 208 x 158 mm (977 x 752 pixels) ‘ Position: 176; 115 mm (pixel: 828; 547) | Value raw: fine femme
5.2 Partial time opening
| | ,|¢ Use this control group to create an image with the signal of a given time period only.

Pressing on the time analysis button opens a Partial time opening settings:

Partial Time Opening Settings

Begin (s): defines the starting point of the time
selection, in seconds, relatively to the beginning of
the acquisition.

End (s): defines the ending point of the time
selection, in seconds, relatively to the beginning of
the acquisition.

Image name

Begin: 0 |h|0 |m|0 |s

End:

OK button validates chosen settings and creates the image with the signal of the selected time period.
This image appears in the Image Panel under the original image with the chosen time opening.

Reset button resets the Begin and End fields. Begin is reset to 0 and End to the end of the
acquisition.

5.3 Histogram
Histogram: creates a graphic showing the repartition of the whole image intensity levels or
I:[h:l]_ of the selected ROI. This representation is composed of one hundred slots based by default
on the displaying scale. Adjust the extremes and the step to change the histogram
representation.

5.4 Calibration

Calibration: redefines the image dimensions (spatial and intensity). This tool changes the
correspondence between detected signal and quantification values.
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Image calibration

Spatial | Unit |

2 Calibrations are possible:
e Spatial calibration: redefining the size in mm of

Spatial calibration in mm

Image  kinetid )

© Manual calibration
=4 | Pixel size mode: @ Both Width
Graphic length  0.000

Real Length

x ¥

Tt | 0000 | 0000

@ Define Pixel size | D2 | o211
() Define Image size

the image and / or its origin
e  Unit calibration

Height

E o) =

|‘ Close

5.5 Spatial data zoom

DataZoom spatial Settings

Image name: kinetic

‘ Spatial Data zoom
Q‘ Use this control

group to create resampled images. Only the events belonging to the

specific window will be loaded.

Image result: ‘ kinetic_DataZoom

Partial opening

Pixel size: | 213 um
Top: 75.060 mm
Left: 92.833 mm

Binning: |1x1 |
Width: | 11217 mm (=
Height: |16.633 mm Reset |

More Criteria |

Lok || Cencel |

Pixel Size (um): specifies the size of a pixel in micrometers.
Binning: groups a neighborhood of pixels and set them to the same value.
Coordinates (mm): defines the position of the zoom windows for the extract image. This window is

defined by three points, the Top-Left corner Width and Height. Their coordinates are in millimeters.

The selection can be done with the text fields or with the rectangular selection tool. 5‘

OK button creates the image corresponding to the different spatial parameters Reset: resets the Pixel

Size and the coordinates fields. Pixel Size is reset to the original value stored in the image properties.

More criteria

Opens a new window with some advanced features of spatial data zoom.
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Image name: mixte-18Lames-2-isotTc-8h

Image result | mixte-L8Lames-2-isofTc-8h DataZoom

Piel sizer | 168

E

mm o Wi 256872 | om

| mm Height  |200928 | mm

Image size

will be 1529 x 1196

@

Reset |

[ More Criteria

() (i) () [cem]

‘ 7] NPix | =

| Mae | 1000

12000000

[ Max Intensity e

10000000

£

Igi 8000000 |-
N i
| Max |0 £
£ 6000000 (-
S

[ Ellipticity

g
£ 4000000 |
2

Min: |0 | Mae |0

[7] Mormalized Perimeter

2000000 -1

win: [0
[] Perimeter

Mir: [0

| max: [0
0

| Max: ‘ 0 -20000(

[] Orientation

500
NPix

1000

[ ook | cancel

nPix: if checked, sets the range of the events size to filter.
For example : Min:1 Max:5

Only the events with a size between 1 and 5 pixels will be
loaded.

Max intensity: if checked, sets the range of the events
maximum intensity to filter.

For example : Min:20 Max:22

Only the events with a pixel at a value between 20 and 22
(grey level) will be loaded.

Luminosity: if checked, sets the range of the events
intensity (sum of each pixel intensity composing the event)
to filter.

For example : Min:100 Max:150

Only the events with an intensity value between 100 and
150 (grey level) will be loaded.

Ellipticity: if checked, sets the range of the events
ellipticity to filter.

Ce . 47ZX AreaEvent
ellipticity = o,
Perimeter,,,,,

For example : Min:0.5 Max:1

Only the events with an ellipticity value between 0.5 and 1
will be loaded.

Normalized perimeter: if checked, sets the range of the
events normalized perimeter to filter.

Perimeter,

. . Event
Normalized perimeter =

nP ixEvent
For example : Min:0.5 Max:1
Only the events with a normalized perimeter value
between 0.5 and 1 will be loaded.
Perimeter: if checked, sets the length of the border of the
detected spot.
Orientation: angle of the detected spot. 0 means the spot
hit the detector horizontally. pi/2 or —pi/2 means the spot
hit the detector vertically
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5.6  Apply some processes

Process Manager

‘.:J
A Filters

Smoothing gaussian

ledian Apply some processes button gives an

Artur access to more advanced tools.
Edge detection Pressing on it opens a Process
A Arithmetic

Manager window

Basic operations
4 Manual substraction

Substraction AutoFluorescence
4 Image Editing

Manual Fusion

Registration
4 Tools

Reduce BVR

: Run tool .

Filters

Filters can be used for smoothing, median filtering, pass band filtering, Artur algorithm application
and edge detection.

¢  Smoothing
Smoothing (mm): defines the width of the Gaussian filter applied to the signal image. It corresponds
to the full width half maximum, in mm, of the Gaussian.

e Median filter
Window size (mm): defines the size, in mm, of the window to be used for the filtering.

* Artur
Regularization coefficient (mm): defines the regularization coefficient for the application of the
ARTUR relaxation algorithm. Combines a smoothing and a sharpening filter.
Enhances the display of the image by reducing the noise and keeping the bounds of the objects.

Arithmetic

Opens window which allows some arithmetic operations like adding the images or multiplying pixels.
Each function has a short tooltip explaining its use. To see the tooltip simply move the cursor on the
chosen function.
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.A Filters Result image: | result
Smaathing gaussian Expression: |
Median

Scalar result: |

Artur

e meoee_____|
4 Arithmetic — — — S—— T

\.W perations ‘L] ‘i] |i] ‘rat x-ray_HD

4 Manual substraction | 4 ‘ 5 | 6 ‘E"H source - ss cut dos - non rase
Substraction AutoFluorescence R —s

4 Image Editing [m2n] 2a 2
Marual Fusion | 0 [
Registration :

n ‘ =

| sum mean | min | max

| abs |f‘loor | ceil |ruund

&)

4 Tocls
Reduce BVR

13

Run tool

Manual Subtraction (fluorescence)

A Filters Result name: | ImageSubstracted |

Smoaothing gaussian @ Whele e

Median Computation mode:

Artur () ROI

Edge detection Excitation image Autofluorescence image
4 Arithmetic

\ [C] 2012-08-24-2224-1R780-720550790 _exc

[C] 2012-08-24-2224-1R780-720 550790 _bg
Basic operations

4 Manual substr

| Substraction AutaFlucrescence
4 Image Editing

Manual Fusion

Registration
4 Tools

Reduce BVR

Run tool

This tool allows manual subtraction of the autofluorescence from the real signal, if the automatic
unmixing doesn’t bring expected results. The correlation coefficient of manual subtraction can be
calculated on the whole image or only on a ROL

Image editing
This option allows the overlay of the images. Refer to section 8 Standard Operating Procedures.

5.7 Hot spot remover
;:(_ Hot spots are regions with very high signal values because of artifacts. The hot spots
e button launches a detection of such spots. The signal will be set to 0 in such regions after
the userconfirmation. Be careful, this operation will change your quantification

To localize hot spots one has to adjust the threshold by moving the slider
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Range: 0 - 15 I Range: 0 - 14
-~ Y -~ -~

Min: 106 Min: 104

2 3 4 5 6 7 2 3 4 5 6 7

©

5.8 Tools
Reduce bvr tool for HD files in bioluminescence only

Process Manager

| 4 Filters Source path: | Add file...| | Add folder...

Smoothing gaussian
Median
Artur
Edge detection

4 Arithmetic Destination name: | Add file...| | Add folder
Basic operations

4 Manual substraction
Substraction AutoFluorescence

4 Trnage Editing

Manual Fusion Pl el |41CIEID
Registration Binning: | 1

4 Tools

| Reduce BVR

|. Run tool

This tool allows changing the size of your bvr file if too big to analyze. By default frame rate
corresponds to the one of the camera which may results in the very big acquisition files if the
signal of the sample is very strong and time of acquisition long. This tool allows considerably
reduce their size.

In Source path choose the file to be reduced or add a folder containing more files. Then
choose the name of the future reduced file or a destination folder for more files. Choose the
time frame period; you can also add some binning. Run tool to validate.
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This process won’t cause the signal loss or affect the quantification.

6 SEQUENCE tab

4™ and the last tab in the Workspace menu. The sequence toolbox is specific to all modalities.

Sequence A
BEE °
6.1 Sequence creation

" E | Create sequence button opens the window of sequence creation, where the user can define

the different parameters of the sequence (frame duration, sequence duration, number of
frames).

Create sequence

It is also possible to display Time profile by
Sequence name: kinetic sequence presslng on Tlme proflle button
it (bioluminescence, autoradiography)

O Regular intervals

© Custom intervals

e User can use elther regular‘mter‘vals for every
e [0 ] secondid frame, or custom intervals (time interval chosen
Duration: ‘ 100 ‘ second(s) fOI‘ eaCh frame)‘

Time profile

On the screen shot on the left the custom interval
settings for the 4™ frame are shown, the frame
duration 100s, frame acquired at 400s, color
green on the time profile graph.

I
0:03:20 0:06:40 0:10:00 0:13:20 0:16:40 0:20:00 0:23:20 0:26:40 0:30:00

oK J | Cancel

OK button validates chosen sequence settings and results in opening the panel which controls the
navigation through the different frames of the sequence.

(¥ Apply display adjustments to every frame

IR @ D “D ’ Dl Fame: 1 |/10 @

This panel appears in the Image display panel just above the analysed image.

Displays the first frame of the sequence.
Steps back to the previous frame.

Loops through the sequence at the reverse side.

AlAA
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E Loops through the sequence.

ID Steps forward to the next frame

E Displays the last frame of the sequence.

Stops the loop

Extracts the active frame to create an independent image.

Indicates or sets the displayed frame.

Frame: || 6 /110

When you create a RO, the Result Viewer displays the quantification for all the frames.
6.2 Sequence measurement

Sequence measurement button, measures the signal for each frame (over
H chosen ROI or all image) and displays the results in the Result Viewer window.

7 Standard operating procedures

6.3 Overlay of images from Beta Acquisition
with the images from other modalities saved in the known format (tiff, PNG, jpeg) in M3
Vision.
1. Open a Beta Acquisition image which will serve as your reference image
2. Go to Process tab => Data zoom and choose a part of the image which will be
overlaid.

The newly created reference image will appear in the Images window under the name
xxx_DataZoom
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300

-

JETRIEN T

d

B

€) A2-A4-B1 RGD Vadim Ll .
O =
B Kp! - u
Opacity: Smaathing: I
R moothing: [ e Visibility # 1
Range: 0 - 4166+02| €@ @ 0 |s

counts ¥

4 3 pascal
5& AZ-A4-B1 RGD Vadim DataZoom spatial Settings
Image name: AZ2-A4-B1 RGD Vadim o
u
Image result: | A2-A4-B1 RGD Vadim_DataZoom -
P |
Binning: | 1xl = Pixel size: | 18 | pm Image size will be 14611 x 11276 1
Top: | 0000 - Width:  [262998 | mam o X
ROI and annotations )
Left | 0000 mm Height: |202977 | mm | Reset |
[ ( e " a | Maore Criteria ]
I | | @] &) ]
§¢ ‘ ||¢ Q ‘ﬂe_*_ [ ok || cance |

3.
Manual fusion

‘ g

‘ Image size: 263 x 203 mm (1538 x 1187 pixels) | Position: 82,1: 145 mm (pixel: 480; 848) | Valuer

Go to the Apply some processes in the Process tab and choose Image Editing=>

4. Choose your reference image and Browse for the background image to be fused.

Process Manager

A Filters
Smoothing gaussian
Median
Artur
Edge detection
A Arithmetic
Basic operations
4 Manual substraction

4 Imgge Editing

Manual Fusion

Registration

Substraction AutoFlucrescence

Images: I AZ-A4-B1 RGD Vadim_DataZoomn %_

Bmwse..%

Background nams

— Reference Image

—h

CAUsers\kostrowskahDocuments\work\CLIENTS\rouen\pascal\A2- 2.4

Background Image

]

Rum tool
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Press on Run tool button, the chosen image will be automatically added to your

reference image and appear under the same name: xxx_DataZoom
6. Choose the Registration button

Process Manager

" il Select a bvr image to registrate. Then gets 3 non-aligned points on each image.
ilters
Smaothing gaussian [M—M—Bl RGD Vadim_DataZoon 'l

Median ‘ A2-A4-B1 RGD Vadim

Artur A2-A4-B1 RGD Vadin_DataZoom

Edge detection s
A Arithmetic Signal image Background image

Basic operations Smoothing: H | 2 . |
4 Manual substraction |

— ] Range: 0 - 0.233

Substraction AutoFluorescence e . Min: 0.0178 i i \ i _I : )
4 Image Editing r oSN Ty |
! Max: | 0105 { da ;
Manual Fusion m - ‘ ‘ : 5

| TR

Opacity: J

|. Run tool

Select a fused image for registration. Once fused image charged you can adjust the
display of the reference image in the left window and change opacity of the fused
image in the bottom window. You can also change the size of each window to adjust
the size of displayed image. The background Image will appear in the right window

54/59



BIOSPACE LAB

2010-08-03

R42-

DOP-M3 Vision Manual-D

Process Manager

i Select a bvr image to registrate. Then gets 3 non-aligned peints on each image.
nters I

S G | A2-Ad-B1 RGD Vadim_DataZoon ~

Median ‘ Clear...

Artur 1 =,

Edge detection Q) Move marker ) Create marker
A Arithmetic Signal image

Basic operations Smoothing: 1
4 Manual substraction N Range: 0 - 0233 | l

Substraction AutoFluorescence - - Min: 00178 t
4 Image Editing |

Max: -0.105 |
Manual Fusion - |
[Registration | 20 40 60 80 100 103
=
Opacity: | |
.
T
£
®

Run tool

Background image

4

8. Select Create marker to draw the reference points (at least 3) on the reference image

(bvr) on the left

Select a bvr image to registrate. Then gets 3 non-aligned points on each image.
A2-A4-B1 RGD Vadim_DataZoon v |
Clear...
o AT marker

Signal image

Smoothing:
Range: 0 - 0313
-~ -~
T Min: 0.001
| 1 _ M 2
T 13
50 100 150 200 x10-3 |
[ v N .
;ﬁ 03
3 '“,J,
[
Opacity:

Run tool

9. The reference points will appear automatically on the background Image. Chose Move
marker button to move the reference points of the

adjust them with the reference Image. While moving

Background image

Background Image in order to
the points over the Background

Image you will see the creation of the fusion image on the bottom window. Once the
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fusion result is correct press on Run tool. The fused image will appear in the Result
window. You can continue your quantification analysis.

Select a bvr image to registrate. Then gets 3 non-aligned points on each image.
| A2-04-81 RED Vadim_DataZoor v |

|. Clear... ‘

Q) Move marker () Create marker

Signal image
Smoothing:

Background image
|
[ ——
Y

Range: 0 - 0.233
T

£
Min: | 00178 |
2 40 60 2

t e \
| y A 12l
100 ¥10 -3 {

Opacity:

| Run tool !

6.4 Overlay of X-ray image with the signal image
1. Open animage of interest in M3Vision

2. Go to Process tab => Apply some processes=> Image Editing=> Registration

If more then on image is opened in M3Vision, choose your image of interest to be registered

T o
- Select a bvr image to registrate. Then gets 3 non-aligned points on each image.
ilters
Smaothing gaussian I‘ B = I
Median ‘Tlear i
Artur
Edge detection ©) Move marker () Create marker
A Arithmetic

Signal image

Background image
Basic operations Smoothing: | |

4 Manual substraction

| ——

Range: 0 - 4.1E+03
S

L~

Range: 0 - 0974
Substraction AutoFluarescence 3 |
4 Tmage Editing

- T E—
Min: 0328 Max: | 691
200 400 600
Max | 1.03
Manual Fusion t t

[ Registration | 400 600 8OO

1000 ¥10-3

Opacity: y

r——
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The signal Image will appear in the left window, the X-ray image will appear as a

background image in the right window, and the fused image will appear at the bottom
under those two images.

3. Once the right image charged you can adjust the display of the signal image in the left
window and change opacity of the fused image in the bottom window. You can also

adjust the size of each window to adjust the size of displayed image with the double
arrow.

Signal image Background image

Smoothing:

] Range: 0 - 4.1E+03

Range: 0 - 113
Y Y

4. Select Create marker to draw the reference points on the reference signal image on
the left

Select a byr image to registrate. Then gets 3 nen-aligned points on each image.

| rat xray_HD -

| Clear.. |

) Move markdr @ Create marker

Signal image Background image

Smoothing: ] | ] Range: 0 - 41E+03
2 ry Y
Y
: M [0 | Max | 691
- f Max: 0.605
t
0 200 400 60p 103

Opacity:

| Runtosl |

5. The reference points will appear automatically on the background Image. Chose Move
marker button to move the reference points of the Background Image in order to
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adjust them with the reference Image. While moving the points over the Background
Image you will see the creation of the fusion image in the bottom window. Once the
fusion result is correct press on Run tool. The fused image will appear in the Result
window. You can continue your quantification analysis.

Process Manager

Select  bur image to registrate. Then gets 3 non-aligned points on each image.
4 Filters s Ry
Smoothing gaussian |ratscray HD

Median
Artur - -
Edge detection ©) Move markel| () Create marker

4 Mrithmetic Signal image Background image
Basic operations Smoothing: Range: 0 - 41E+03

4 Manual substraction Range: 0 - 065 Min: | 482
Substraction AutaFluorescence - = Min | 00336 -

4 MultiLabeling - - . Max | 691
MultiLabelling - .

4 Image Editing 100 200 ¥10-3

Manual Fusion

| Registration

Opacity:
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8 Customer Support

Biospace Lab

13 rue Georges Auric

75019 PARIS XIX

Tel: +33 144528810

Fax: + 33 144 52 88 39

E-mail: support@biospacelab.com

In a constant effort to improve the quality of its products, Biospace Lab reserves the right to change technical
specifications without any prior notice.

Other trademarks and registered trademarks may be used in this manual with reference to the entities owning
them. Biospace Lab declines any property on trademarks and registered trademarks other than its own.
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