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Introduction

BioPix iQ is a program specialized in quantifications of histological tissue samples. The
major application intended from the start was quantifications of atherosclerotic plaques,
but a vast majority of other quantification tasks are possible.

Due to differences in plague morphology and artifacts in surrounding tissue between
samples, fully automated quantifications are not possible. However, after manual selection
of the outer border of the artery, automatic selections of plaque, lumen and vessel wall are
possible with the automatic selection tools included with BioPix iQ.

Major advantages with BioPix iQ are the possibility to work with several images at the same
time, and the easy-to-use interface which allows rapid quantifications of large amount of
samples. Furthermore, the user has interactively control of the selections/quantifications
during the process — which highly reduces the risk for errors.

This document describes how to install and get started with BioPix iQ.

If you can’t find the information you are looking for, we will be happy to answer any
guestions you might have of how to successfully apply the BioPix software in your research.
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Prerequisites

Software Requirements

The following software must be installed before the installation of BioPix iQ.
I Microsoft Windows 2000 or XP
Microsoft .NET Framework Version 2.0

(included in most setups for BioPix iQ)

The .NET Framework can be downloaded from Microsoft®
(http://www.microsoft.com/net/).

Hardware Requirements

To run this application, a computer with a minimum of the following specification is needed
(the program might function with hardware that don’t match the specifications).

I Pentium IV 1,2GHz or better
f 512MBRAM

9 500MB Free hard drive space (for temporary memory)

Installation
Step 1- Start the installation program by double clicking on the file Setup BioPix iQ 2.0.exe

Step 2-The installation program starts.
AEE)

Welcome to the BioPix iQ 2.0 Setup
Wizard

This wizatd will guide wou through the installation of BioPix iQ
2.0,

It is recommended that vou close all okher applications
befare starting Setup. This will make it possible to update
relevant syskem files without having to reboot your
camputet,

Click Mext ko continue.

[ Mext = ] [ Cancel
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Step 3- Select the destination folder where BioPix iQ should be installed. Select whether all
users or only the current user may use the program.

® BioPix iQ 2.0 Setup )5
Choosze Install Location -
Choose the folder in which to install BioPix i 2.0, K ¥ }

Setup will install BioPix iQ 2.0 in the Following Folder. Ta install in a different Folder, click
Browse and select another folder, Click Install ko start the installation,

Destination Folder

2\ Program’BioPix|BioPix iQ 2.0

Space required: 7.9MB
Space available: 17.3GE

[ < Back ” Install ][ Cancel

Step 4- Click on the Install button to install BioPix iQ.

Step 5-The last step of the installation. Click on the Finish button to complete the
installation process.

® BioPix iQ 2.0 Setup =14

Completing the BioPix iQ 2.0 Setup
Wizard

BioPix i) 2.0 has been installed on wour camputer,

Click Finish to close this wizard.

Fuun BioPix i) 2.0

Step 6- When installation is completed, a new program icon appears on the Start menu. To

start the program click on the icon on the start menu;

Start A Program A BioPix A BioPix iQ A BioPix iQ.

Un-Installation

In the Windows start menu, select the following

BioPix iQ User Guide / Rev 4/ 2008-06-03

6/29



BIOPIX

BioPix iQ 2.0 User Guide software

Start A Program A BioPix A BioPix iQ A Uninstall BioPix iQ.
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Getting started

Description of User Interface

The left side contains controls for adding and removing image files for quantification. The
files loaded are arranged in groups. On the right side, you find all the tools for selecting

areas for quantification.

Untitled.png

i (> B

The Detailsbox shows details of the image or group selected in the File List
The File Listwhere the files to work with are arranged in Groups.

The Image Toolsre used to make and modify the selections done on the Layers.

P w0 NP

The Auto Tools(HSB color in the image) is used to make selections that can be

applied to all images.

o

The different Layersused for selection of different areas in the image.

6. The image view shows the current opened image.

BioPix iQ User Guide / Rev 4/ 2008-06-03 8/29
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Details
" Details ~ A The detail box displays the name and resolution for an
F ez olution: image. Click the Set Resolution button to set the pixel
s I resolution for an image/group. This must be done, in
|| SetPFesolution | . . . .
wE L= order to obtain correct information of areas, but is not
| FE4BET pe . .
. : necessary if one only wants to know ratios and
Image: 938-03 CD3 bv.1 jpg percentages etc.

When setting resolution for a group containing images the group resolution will not
override the previously set resolution for individual images.

Files

5 Add Files [ Add Folder | To work with images, the first thing that must be done is
g Add Group ~+ % Remove to add images to the File List This is done by pressing
€ Coloc >> [7 Menu Style ~ the button Add FilesImages can be arranged into

groups by creating a group using the Add Groupbutton,
and adding the images to that group by pressing the Add filesbutton, then selecting the
wanted group (in the drop down list).

The files and groups can be saved to a project which enables the user to open the project
later and continue work.

Files and groups can be removed from the project by using the Remove buttons. Select
what you want to remove and click on Remove or right click on the selected items and
choose remove from the context menu.

A whole folder, including subfolders, can be added using the Add Folder button. Click the
button and choose from the dialog what files types to include.

Image Tools

|£ Tools Al The image tools are the main tools that are used when

T —— working with the images. It consists of tools that control
|El || 4 | | L] " [0 || = | the view of the image, the zoom tools, position and tools
|Brush Size Zoom for drawing, erasing and filling areas of the image.

b Jmm -

AR
2le

_[#] [Ojm|g]

Zoom and set the view mode.
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|g| Magnifying glass

A Left cick: increase zoom 50% (Zooming in)

A Pressing left mouse button and draggingbefore releasing mouse
button — The zoom is adjusted so the area selected is fitted to the
view.

A Right click- decrease zoom 50% (Zooming out)

A Ctrl+Scroll Wheeto zoom in and out. The zoom tool do not have
to be active to zoom this way.

|i| Panning tool- Pan the image by pressing the left mouse button and

dragging the mouse the way you want to pan the image.

]
m

with marked areas on the other

One view- showing the image and all areas,

Split view vertical— Shows original image on one side and the image
=]

Split view horizontd— Showing original image on top and the image
with marked areas on bottom

Under Viewin the main menu, selecting Open new Windowwill open a new view

in a new window.

Bruzh Size Zoom

5 w | | Zoom Fit W . .
Brush size and fixed zoom levels.

Brush size- Set the size of the brush.
Zoom drop down- A number of fixed zoom levels. ‘Zoom fit’ fits the whole

image to the view area.

Drawing tools

The drawing tools are used for affecting a layer “by hand”. No
| R ||é_||@| | @ ||@| tool can affect other layers than the active one, and therefore

5 @ cannot draw one a spot already marked on another layer.

|E| Pointer- The pointer does not affect the layers. Use it to set parameters for

the image view by right-clicking and selecting an action.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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|£—| Line— Draw a continuous line.
Double clickto draw line from last to first point.

Right clickto stop drawing the line.
|§“| Pen- Freehand drawing on the active area with the selected brush size.
|Q| Eraser- Freehand erasing on the active area with the selected brush size.

|[£_?| Paint Bucket- Filling a continuous region limited by the selections of all
areas.
|£| Flag- The flag is not a drawing tool. Click on a selection in the active layer to
view the area of this selection. This flag will be stored with the layer, and can be
viewed later in the data output. To be able to measure a specific area e.g. nuclei of
cells, you need to have set a resolution for your image before. Otherwise the flag
tool cannot measure the area other than in pixels.
To remove all flags in a specific layeright click on that layer and click Clear
Flags
To remove all flags from the current layerclick Tools/Clear Flags in Current
Layer.
To remove all stored flags in the current imageclick Tools/Clear All Flags in

Image.

|@ Length measurement toelSelect a starting point by clicking on the left
button on your mouse, then left click again to mark the end of your line. To end the
measurement right-click with the mouse. Also for this tool you need to have a set
resolution to obtain your length measurements in um, instead of just pixels.
The lines can be removed from in a manner similar to how Flags are
removed: Either by right-clicking the image in the File List, and choosing

Measurements/ClealFlags or from the Toolsmenu under Measurements

Auto Tools

... Auto Tools - 4| The tools for automatic area selections are a complement
. & Select H m Not
= ® by Color ected

O

to the image tools. The difference is that by using the

HSB
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suggestion tools, the program gives a suggestion of the area that should be marked. This
marking can later be adjusted manually with the Image Tools described above.

The automatic tools consists of the following four tools

Select by Color
The select by color tool selects an area in the image based
on a chosen color.

This is done by either clicking the color picker, followed by a
click at the area of interest in the image, or by clicking the
colored box and selecting a color. The sensitivity of the tool

can then be changed with the slide to exactly find the color wanted.

By pressing the colored square box, a custom color can be chosen.

Select Region

This tool is used to mark an isolated region in the image,
with a unique color.

To use this tool, click on the Select Regiombutton and click
on one pixel in the area that should be selected. If the area
| . selected is not correct, the Undobutton (or Ctrl+Z must be
used to undo the selection before selecting a new area. Adjusting the maximum difference

allowed will not affect any previous selections. Click any other point in the image to add a
new selection with the same settings.

Not Selected

This tool selects all pixels that have not previously been
selected in any other layer.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Select by HSB
Select by HSE Calor With the HSB selection tool it is possible to select areas by
Hue nooo -x 0,27 . . . . . .
H _ their value in hue, saturation or brightness(brightness is
S aturation 0128 - 045 similar to what in other contexts may be called value or
lightness).

Brigth 0070 -» 043 . .
romness The upper and lower limits of each slider can be changed

either by dragging the marker or by clicking on the

| Reset || v || B[]~ |

corresponding number and entering the specific value and
then pressing the Enterkey. By pressing the mouse over
the circle, one can shift both the upper and lower limit at the same time.

It is also possible to set the limits so that these capture a range of values lying over the
normal top or bottom. One could for instance want to select pixels that are very bright or
very dark, but not in the middle. This is done by shifting the colored bar by dragging it with
the right mouse button.

Two ways of selecting all red values, that normally lies at #dges of a bar.

Hue 0829 ->022 Drag upper limit pass the lower and
— ] the lower across the upper.
Hoe 0622 ->026 ‘Shift’ the color bar by dragging it

with the right mouse button.
By clicking the resetbutton, al limits are set to 0 and 1 respectively. It is also possible to

select limits from a pixel in the image by first clicking the pipette tool and then clicking in

the image.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Color Marker

|:| This tool allows you to create markers in the HSB 5 =3 g ek ey

Hue oooo -1
selection tool with bars indicating the range of color P U.d
you want to select for a specific layer. After activating this 5aturation 0,000 ->'1 -
o
tool, you can left click on the color you want to choose. If ]
. Brigthhess oo -x 1
the color you want to select have different shades, you can w ]
simply just left click on the different shades in your image. — — 1
| reset [El B~

With this you get several bars appearing in the HSB tool.

This gives you an idea of where to move the limit bars to, for getting the best selection of
the color of your choice.

If there is a color you would want to avoid, just right click |-?E|Ed by HSB %DEDDFD 1
Lie ] -
on this color and you will see bars that are turned upside
. youwt’ see b P . iy Lo
down in the HSB tool indicating in what range the color you S aturation 0oon -1

would want to avoid is in. P i I J 1
Brigthness ooo -x 1 ]

e B0~

|E"I’his button opens the HSB tool in a bigger window.

HSB 3]
Select by HSE Color Red [i} ]
Hue 0000 -x1 Green 0 u
P i # Blue 0 [ ]
Saturation 0000 =1 Hue 0 [

QO ] Saturation ]
Brightnes:
Brigthness 0000 -1 =0 u
E | ]
L — —
e (o | [ 3] Frmimage

Applying selection to all images or to group

The current Coloror HSBselection can be automatically applied either to the same group
as the active image, or all images. This is also possible with the Not Selectedool. This
functionality is accessed through the Toolmenu in the main menu, or by right-clicking any

number of groups and images in the File List, and selecting for instance “! LJLJ & | { .

File  Edit | Tools | Wi  Plugins
||i Details &pply Selection To Group. ., Chrl+15

Apply Selection To All Images...  Ckrl+a

Measurements ]

Set Resaolution For &ll Images. ..

| Cpen Large HSE Contral. .
I 2 00

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Layers
The layers contain selections that represent different _.El.ﬁl
aspects of the image. In iQ there are seven layers. e DE:|E|
1. Outer- Selects areas in the image that is not of Not Tissue ':f:]ﬁ|
interest. — I:[;|E|
2. Artifacts — Select parts of the image that should not | | ayer 2 |:E|ﬁ|
be quantified. | Layer 3 [ FEm]
3. None Tissue-Select areas that are not tissue. Layer 4 --E:IEI
4. Layerl — Area for layer 1.
5. Layer2 — Area for layer 2.
6. Layer3 — Area for layer 3.
7. Layer4 — Area for layer 4.

Copying and Pasting Layers

The selection on an area can be copied from by right- Laver 1
clicking on the button for that layer and then choosing Copy
Copy
To paste, right-click on the button for the layer onto wishes
to paste. By choosing Pastethe copied selection will be

Clear Flags

superimposed upon any existing selection. By choosing
Clear Measurements

Paste and Overwritgany current selection on that layer

will be erased and the layer will look just like the copied one.

Please note that to be able to copy and paste selection, the source and target image must
have the same size

Renaming a Layer

To rename a Layer, right-click the corresponding layer button. In the text-box where the
current name of the layer is, type the new name and press the Enterkey.

Layer Function Buttons
Layer 1 _ Color on the button (deep pink) indicates that this

is the working layer. Right click the button for more options.

—]
-E- To change the color for a layer, click on the colored rectangle to
select a new. To adjust the opacity click the + or — button.

= Click on this button to clear the Layer.

BioPix iQ User Guide / Rev 4/ 2008-06-03 15/29
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Main Menu

BioPix iQ * Here the options in the main menu are explained.

File
In the File Menu, the project files are handled. One
can create a New project, Openan existing

project, Savethe current project, or save the
current project to a new file.

Under Recent Projectsrecent opened and saved projects are listed. If the current open
project is in the list, it is marked with a green color. If the project has a -
_, the program cannot find the specific project file. The recent projects are also
available using shortcuts; Ctrl + FXor the first project in the list, F2for the second and so

forth. After starting BioPix iQ with no program open, one can open the last opened project
(if any) by pressing Ctrl and F1.

Edit

Undo

To undo the last action, select undo, or press Ctrl + Zon the

keyboard.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Preferences

In the Main menu under Edit, select Preferenceso access the preferences setup. Here the

preferences of the program can be changed.

Tools

Here are the tools to apply the
current Color, HSB selections to
all images or the group, or
select all Non Selected in all
images or group.

You can also set resolution for

all images here.

Measurements

The flags and the length measurements set in an image or a layer can be removed.

View

Here the different views are available.
You can either choose only one window
or two, where one only shows the
original image and two shows both
altered and original images side by side
horizontally or vertically.

17/29
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Capturinglmage

To capture an image from the program, select View in the Main menu and then Capture
Image to File. A dialog will then be displayed asking for a file name for the image file.
Change the format of the saved file by selecting another file type, or by giving the file a
valid extension. For instance, naming the file ‘picturel.jpg’ will save it as a JPEG file, while
‘picture2.png’ will save it as a PNG file.

y
My Metwark File name: | ﬂ Save
Places
Save az type: |,-'.\|| Image Files j Cancel |
LIFEG [*.JPG, “.JPEG]
PG [*.PMG]
TIF [*.TIF, *TIFF
All files 7.7
Show Flags

This options sets if the flags should be shown or not. This can also be toggled by pressing
Ctrl+F

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Results

Select Images and Data

When the results button is clicked a dialog appears. The dialog gives the opportunity to
select images and the type of data that should be calculated.

Selection of images

All images that area marked as done are checked by default in the left tree. To include an
image in the calculations check the box next to it. To exclude an image, uncheck the box.

Select Images and Data 3]
Selectthe Image: and Data to be included in the results:
Data

FS

Outer Lirnits
w

Select Al J [ Select Maone
| aF, | I Cancel

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Description of output data:

I Image
0
0

(0]

Group—The name of the group of the image.
File name- The image’s filename.

Image Resolution- The resolution of the image in um/pixel.

I Quota- This can be selected for Layer 1 - 4

(0]

(0]

(0]

LayerXper Total area- The quota of LayerXof the total area
LayerXper Diameter—The quota of LayerXof the diameter

LayerXper Other Layers The quota of LayerXof all other layers.

I Areas-These areas are given in (um)? thus a non zero resolution for the image is

required.

(0]

Area inside outetlimits
A Calculated as: Image Width * Image Height — Outer Area.

A This area also includes what is selected in Artifacts

o0 Area ofLayer 1to 4
0 Area ofNone tissue area
I Diameter
0 Longest diameter The longest distance between two points in the outer
area selected.
I Objects
0 Number of Objects The number of objects in chosen layer.
0 Total area of Objects The total, summed, area of all objects in chosen
layer.
0 Total area of objects in théntervals— If any data used with Intervals, this
gives the total area of objects falling inside the smallest and largest interval.
NOTE:¢ KAa A& ySOSaalNAafe y2a GKS alryYS | NBI
0 Number of Objects in Intervals The number of objects in each interval.
0 Objects Area in Intervals This gives the summed area of all objects falling
inside one interval, for each interval.
0 Relative no. Obj in Intervals In each interval, the contribution to the total
number of objects, from this interval.
0 Relative Size in Intervals As with ‘Relative no. Obj in Intervals’, but in

BioPix iQ User Guide / Rev 4/ 2008-06-03 20/29



BIOPIX

BioPix iQ 2.0 User Guide software

each interval, how much this one contributes to the total area.

—(

Intensity

0 LayerX-The average and total intensity of the pixels selected in the area.
I Thresholds- All thresholds used in this project
I Flags

0 LayerX-Shows the number of flags in LayerX

Results

Results

File Mame | Image Fesolu | Layer 1 per to | Layer1 perL |Area of Layer | Area of Layer
» C:4Khati dokumentsBiopish TestExempelbildert938-03 CD3 by, 1 0.041382 0252486 18635 73806
C:4Khati dokumentsBiopish TestExempelbildert938-03 CD3 by, 1 0.027453 0147604 12186 82553
L4 hati dokumentsBiopish TestExempelbildert938-03 CD3 by, 1 0016533 0.094553 7363 77920
DK hati dokument\Biopixh Test\Exempelbildert938-03 CD3 by, 1 0,035964 0222204 15964 71844
DK hati dokument\Biopixh T esthExempelbildert938-03 CD3 by, 1 0.032848 0167392 14580 g71m
DK hati dokument\Biopish T esthExempelbildert938-03 CD3 by, 1 0034779 0.195383 15438 79014
[:4Khati dokurmentBiopish TesthExempelbilder\938-03 CO3 ep. 1 0,032089 0185443 14244 7REE8
[:4Khati dokument'Biopish TesthExempelbilders938-03 CO 3 ep. 1 0.023107 0.138305 10257 TAEZ
D4 hati dokumenttBiopixh TesthExempelbildert338-03 CO 3 ep. 1 0,009264 0.063047 4112 R9554
DK hati dokumenttBiopixh TesthExempelbildert338-03 CO 3 ep. 1 0.000403 0.005480 179 32666
D:4Khati dokumentsBiopizh TesthExempelbildert338-03 CD 3 ep. 1 0037481 0.243503 16637 E33z2
L4 hati dokumentsBiopish TestExempelbildert938-03 CD3 ep. 1 0.041754 0183733 18534 100872
DK hati dokument\Biopixh Test\Exempelbildert938-03 CD3 ep. 1 0,020855 0145051 9257 £3819
DK hati dokument\Biopish T esthExempelbildert938-03 C04 by, 1 0.029278 0140143 12936 92734
DK hati dokument\Biopish T esthExempelbildert938-03 C04 by, 1 003613 0145266 16038 110404
DK hati dokument\Biopish T esthExempelbildert938-03 CD4 by, 1 0.021548 0065320 9564 146417
DK hati dokumentsBiopish Testh Exermpelbildert938-03 CD4 by, 1 0.017507 010647 brLil 7E451
04K hati dokumentsBiopixh Test Exempelbildert938-03 CD4 by, 1 0.022844 0.108309 10140 93105
DK hati dokumentsBiopixt TestExempelbildert938-03 CD4 by, 1 0.014443 0.078363 6411 a12a7
DK hati dokumentsBiopixh Test\Exempelbildert938-03 CD4 ep. 1 0.023534 0131534 13243 100681
D:Khati dokumentsBiopizh TesthExempelbildert338-03 CD4 ep. 1 0,015098 0.073518 E701 91148
D:AKhati dokumentsBiopizh TesthExempelbildert938-03 CO4 ep. 1 0010332 0025420 4586 180408
D:4K hati dokument'Biopix\ T esthExempelbildert938-03 CD4 ep. 1 0000201 0002513 a3 30493
D:4K hat dokument'Biopixh T esthEzempelbildert938-03 CO4 ep. 1 0.024851 0.126399 1103 8727
[:4Khati dokument'Biopish TesthExempelbilder\938-03 CO4 ep. 1 0013518 0.065432 E178 94419
[:4Khati dokurment'Biopish TesthExempelbilder\938-03 CD4 ep. 1 0010577 0.070008 4695 E7OEE
[:4Khati dokument'Biopish TesthExempelbilders938-03 CO4 ep. 1 0010577 0.070008 4695 EFEE
[:4Khati dokument'Biopish TesthExempelbilders905f oxp3-cddw 1 0.000001 0.000003 1 308902

The result is displayed here. The save button allows the data to be saved to a semicolon
separated text file which can be imported to Microsoft Excel.

The Copy button, copies the data to the clipboard, and can then be pasted into an Excel
sheet.

To view the flags

Click on the plus icon to the left of the selected image to expand the table.

BioPix iQ User Guide / Rev 4/ 2008-06-03 21/29
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Group File Mame Image Resolu | Flags in Layer
» D:Ehati doku 1 B

[Eroup File M ame Image Feszoly | Flags in Layer
P O D:\Ehati doku 1 B

Flag data

Click Flag data to jump to the flag data table. The flag table should appear. This is where
you can see the areas and positions of the different flags you selected.

|Tahle: Group: | File Mame:  D:sKhati dokumentsBiopixh T esthE sempelbildert338-03 CD3 by 1.jpg Image Resolution [pm/p=]: 1 | Flags inLayer1: B

Image Layer Area Pozition

4 D:\Khat dokumentsBiopish T esthExempelbilder338-02 CO3 by.1.jpg Layer 1 241 §+=493v=262}
D:\Khah dokumentsBiopixh T esthExempelbilder338-03 CO3 byv.1.jpg Layer 1 a7 =485 =187}
[:\Khati dokumentsBiopixh T estExempelbilder3938-03 C03 by 1.ipg Layer 1 5153 =425 =163}
DK hati dokumentsBiopixh T ezt Exempelbildery938-02 CD3 byv.1.ipg Layer 1 136 f#=355 =180}
D:\Khati dokumentsBiopixh T ezt Exempelbilderh938-02 CD3 by 1.ipg Layer 1 323 =425 =258}
D:\Khati dokumentsBiopish T esth\Exempelbilder938-02 CD3 by 1.ipg Layer 1 9z 4=458v=411}

To navigate back to the data table, simply click the left arrow icon in the blue border. To
hide/show data from the parent table, click on the rightmost icon in the blue border.

Importing Data in Excel

The output data can easily be imported in Microsoft ExcelThere are two ways of doing this,
using the clipboard as an in between medium, or saving to a file.

Copying to clipboard
1. Click the Copybutton to copy the output data to the clipboard.
Open Excednd select the cell where you want the data to be imported.
Choose Pastefrom the Editmenu, or press Ctrl+V,
Select¢ SEG (2 ffod the@dtgnded.

2

3

4

5. Select Delimitedin the Import Wizard.

6. Select Tabsin the next step of the wizard.
7

Click Finishin the wizard.

Saving to file and importing

Save datéo text file.
Open Excednd choose Openfrom the File menu.

Selecta ! £ f  C AinftHs dpendilp dajpg) Ghoose the data file

P W N

Follow steps 5 to 7in the above guide copying to clipboard
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Copying to clipboard

Step 1

Click on the Copy button when the data is shown. The data will be stored in the clipboard
which we will access from Excel in the next step.

~ Results

Group | File Name | Image Rmulu| Area of Layer | Cbjects in La | Lorerage Inten| Total Intensity

C\Document
C:\Document

115533 7041 0.375054 4333107165
4874 0387507 3137257442

» C:\Document 1 50002 3326 0.402924 2014698810
C)\Document 1 63960 4663 0401041 2805685124
C/\Document 1 52768 4459 0.393575 2076816626
C)\Document 1 98433 5831 0374838 36924,91956
C)\Document 1 85145 4640 0,397881 3387757558
C:\Document 1 104526 7320 0298172 4172330269
C)\Document 1 120187 7592 0416184 50019.87125
C/\Document 1 112017 6527 0385114 43135,34875
C)\Document 1 94626 6308 0336123 3748408165

1
1

Step 2
Open Excednd select the cell where you want the data to be imported.
A - 3
A B | ¢ [ D |
1
2
E
4 |
6|
| B |
Step 3

Choose Pastefrom the Editmenu, or press Ctrl+\. This will read the data from the
clipboard and put it in the current work sheet in Excel starting at the selected cell.
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Al - & Table
A |8 | ¢ | o | E | F | & | H
| 1 [Table
| 2 |id File Mame Image ResLayer 1 pe Layer 1 pe Area of La:Area of Layer 2 (pm)™
| 3 | 0 Diukhati de 1 0041982 0252486 18635 73806
L4 ] 1 Divkhati de 1 0027453 0,147604 12186 82559
1 5 ] 2 D:AKhati dr 1 0016599 0094559 7368 77520
L6 | 3 D:\Khati dr 1 0035964 0222204 15964 71844
| 7] 4 DAKhati dr 1 0032846 0,167392 14580 87101
=R 5 D:i\Khati dr 1 0034779 0195383 15438 79014
| 9 ] B D:\Khati dr 1 0032089 0,188443 14244 75588
| 10 | 7 DiAKhati dr 1 0023107 0,138305 10257 74162
11 8 D:\Khati dr 1 0009264 0055047 4112 59554
|12 ] 9 D:AKhati dr 1 0000403 0O,00548 179 32666
113 ] 10 D:\Khati d 1 0037481 0243509 16637 BB322
| 14 | 11 D:i\Khati dr 1 0041754 0,183738 18534 100872
| 15 ] 12 Di\Khati dr 1 0020855 0,145051 9257 53519
| 16 | 13 Di\Khati dr 1 0029278 0,140143 12996 92734
|17 ] 14 D:\Khati dr 1 0036131 0,145266 16038 110404
118 | 15 D:i\Khati d 1 0021546 006532 9564 146417
|19 ] 16 D:\Khati dr 1 0017507 0101647 777 76451
| 20| 17 D:Khati de 1 0022844 0108209 10140 93105
|21 ] 18 D:\Khati dr 1 0014443 0078869 B411 81287
| 22 | 19 D:\Khati dr 1 0029834 0,131534 13243 100681
| 23 | 20 D:\Khati de 1 0015096 0073518 B701 91148
| 24 | 21 D:iKhati de 1 0010332 002542 4556 180408
| 25 | 22 D:\Khati de 1 0,000201 0002919 89 30493
| 26 | 23 D:\Khati dr 1 0024851 0,126359 11031 87271
| 27 | 24 D:Khati de 1 0013918 0065432 6178 24419
|1 28 | 25 D:\Khati de 1 0010577 0070006 4695 B70BE
| 29 | 26 D:Khati dr 1 0010577 0070006 4695 67066
| 30 | 27 D:\Khati de 1 0,000001 0000003 1 308902
31
Step 4

Select¢ SEG (2 ffod thalDdtgndenu.
[

Tools | Data | Window  Help

% @ {34 st s
p;File Mg Eilter b x)

D validation... -
;Elzn.lutlon | Text to Columns. .. |gs
D; Import External Data »

List »

or;Area;
1a4y=2, ’
02 =55
88 =31 ¥
Step 5

In the Excel Import Wizard, select Delimited data.
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Text Import Wizard - Step 1 of 3
The Text Wizard has determined that your data is Delimited.

If this is correct, choose Mext, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:
@Delmte - Characters such as commas or tabs separate each field.
3 F*:l width - Fields are aligned in columns with spaces between each field.

Startimportiat row: |1 {3] File grigin: Windows (ANST) [v]

Preview oJﬁIe C:\Documents and Settings'peterh\Skrivbord\Projects'\manualdata. txt.

pFile NameImage Resolution iﬁ}unr‘pxjhrea of Layer 1 dlmnl"zobje
pC:\Décuments and Settingsi\peterh\SkrivbordiProjects’\._%._\_._\_.\imagel
LC:%Documents and Settings‘\peterh‘\Skrivbordi\Projects\..%._.\..\..\imagel

E C:\Documents and Settingsi\peterh%\Skrivbordi\Projectsh._%_._\_..%\_._.\imagel [v]

[l I | (2]
o) (o

Step 6

Now select Tabas the separator of data.

o '\
Text Import Wizard - Step 2 of 3 &
This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below.

Delimiters /
Tab
[ Semicalon [] Treat consecutive delimiters as one
Comma 1
[ space .
[] other:
Data preview
zble il
id Eroup [File Name =3
A\Documents and Settingsipeterh\Skrivbord\Brojectsh. . .. %._ M.
hZDocuments and Settingsh\peterh\Skrivbord\Projects’ . W. %o N .
\Documents and Settingsh\peterh\Skrivbord\Projectsh. _ hW. . M. [V]
[( ] 1l [)]
Cancel ] [ < Back ] [ Hext = B [ Finish ]

Step 7

Click the Finishbutton to proceed to the spread sheet. The third step of the wizard is not
required for the import of the data.

Your spread sheet should now contain the data, one element per cell. If the data looks
misplaced repeat the process and make sure the right delimiter is selected and so on.
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Saving to file and importing

Step 1

Click on the Save button when the data is shown. The program will ask you for a file name
to store the data to. The data will be saved as plain text.

~ Results - I:IE

Group | File Name | Image Reso|u| Area of Layer | Cbjects in La | Lorerage |nten| Total Intensity
» C\Document 1 50002 3326 0402924 20146,98810
C\Document 1 69960 4663 0.401041 2805685124
C\Document 1 52768 4459 0,393575 2076816626
C:\Document 1 98493 5891 0374899 3692491956
C:\Document 1 85145 4540 0.297881 3387757558
C\Document 1 104526 7320 0353172 41723,80265
C\Document 1 120187 7592 0416184 5001987125
C\Document 1 112017 8527 0285114 43138,34875
C:\Document 1 94626 €508 0396129 3748408165
C:\Document 1 115533 7041 0,375054 43331,07165
C:\Document 1 0,387507 3137257442

Step 2

Start Excel and select Open from the File menu.

E Microsoft Excel

| File igdit Wiewe Insert  Format  Tools Data  Window Help
] Mew... Chrl+M - fu
1= oren.. o | @
Close
B e Chrl+5
Save As..,
i - [EEE Y
Step 3

In the open file dialog, select the file types to be shown as “All Files (*.*)” or type in *.txt to
display those files with the ending “.txt’.

Select the file to which you saved your data and click on Open.
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Look in: I@ Images

j@‘l_a ﬁxg_‘@vhalﬁv

2=

E_ E] data.txk
My Recent
Dacuments
|
Deskkop
5,
My Documents
My Computer
- File name: - o
i DpEr vl
Iy Metwiork I J
Flares Files of type: [l Files (+.*) - Cancel l
- £
All Microsoft Office Excel Files {*x0*; *.xls; *.xlt; *.htm; *_|
Microsaft Office Excel Files (%, xI*; *,xls; *.xla; * . xlk; * .=l
all web Pages (*.htm; *.html; *.mhk; *, mbkml)
HML Files (%, xml)
Texk Files (* pro; *.bxk; * cav) ;I
Step 4

Follow steps 5-7 in the above guide, copying to clipboard, to read about how to convert the

data to columns in Excel.

@_] File Edit ‘“iew Insert Format  Tools Data  Windc

DEHRIGQIVEIL BRI

Arial -0 - | B I U|E =@
B4 - &
A | B | ¢ | o | E
| 1 |Group File Mame Image ResTissue! peTissuel p
| 2 |irnages  imagel PN 10 ] L
| 3 |images image2. PN 10 0010364 C
% |_q__.I
(5|
| 7 |
| 8 |
9
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Colocalization

For a colocalization calculation two Channels are needed. We call this a Match. A Channel
can be a Layer in an image, or it can be an image channel such as Red or Green. Typically
any colour image is stored in such way that it for each pixel has a red value, a green value,
and a blue value. The red image channel therefore consists of all red values for each pixel in
the image. If a Match, which consist of two Channels, have channels of different size, a
result can still be calculated, but only for the region where the two images overlap. This
area constructed by aligning the top left corner of both images, and then as much of the
images that overlap. A colocalization is always between

two Channels. BioPix iQ *

To use this tool, add your files or folders as explained
previously. Then press on the colocalization icon. A new
column will now appear on the right side.

To add your folders to this column, just left click on your
folders and drag them to the new column. You can drag
several folders to this column at the same time by using
the Ctrl button and marking all of your folders.

Coloc == |57

& Add Files (B Add Folder || 3§ Add Group =~ 3¢ Remave _ i Menu Style -

+ Add Channel
ssgllh1p1l  +
wgllh2pl0  +

npscglOhpl0l  +
10h1pll  +
10h2pll  +
10h3pll +

-

10hp102

If the program chooses the wrong channel for your image, just right click on the channel
selection and change it to the right channel.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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(Enter Channel Mamr

Image Channel

Image Layer

Remaove

A miniature of your images will appear next to them when you have the right channel
selected.

TIP:If all images in one column are black, this is an indication that the current channel

contains no information. Try switching channel.

To see your colocalized image, just double click on the green and red icon.. You can now
see both the green and red channel and your colocalized image on the right side.

2l Image: Redfwt omp scgl0h 3 p 10 35wk 2.9 red.
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Results

To obtain the results, click on the Result’s button. Then select your images for colocalization
on the left column. For the colocalization calculation, choose colocalization and your
channels in the right column, as shown in the screenshot below. Then press OK and you will

have your results.

Select Images and Data
Selectthe Images and Data to be included in the results:

Data
7 m% LI

Description of Output Data

t SENA2YQa / 2NNBflGA2Y

[In output: Pearson's Correlation R r]

This is a statistical measure that answers the question if channel has a high value at a point,
does this mean that the other channels have a high value at the same point? This value
ranges from -1 to 1, where -1 means a negative correlation, where there are red, there is no
green, and vice versa. 0 means that there is no correlation (using a linear model). 1 means
the channels are perfectly correlated and all pixels are equal in the channels. The
calculations take the average value of each channel in account, and therefore the
‘background’ of a channel does not influence the value of the coefficient.

In practice only high correlation values, close to 1.0, is used as an indicator for
colocalization. Lower values is typically really hard to interpret in a biological sense.

Overlap

[In output: Overlap Coefficient R]
This uses no average of the channels and thus the ‘background’ will have effect on the
result. The values ranges from 0 to 1 where 0 is no overlap. 1 is total overlap.

Percentage Overlap

[In output: Percentage Overlap]
This is the quota of overlapping pixels divided by not overlapping. Similar to Overlap but
does not account for the values in the points; only overlap or not overlap at any point. This

BioPix iQ User Guide / Rev 4/ 2008-06-03
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value ranged from 0% to 100%.

Channel Contribution

[In output: Channel contribution m 1, Channel contribution m 2]
This measures the contribution of one channel to the correlation coefficient. m1 —The
contribution from the second channel. m2 — The contribution from the first channel. The
values ranges from 0 to 1 where 0 means the channels does not contribute to the
colocalization. 1 means the channels contributes to all the colocalization.

Channel Sensitivity

[In output: Overlap coefficient k 1, Overlap coefficient k 2]

The value k1 is sensitive to differences in intensity for the second channel while k2 is
sensitive to differences in intensity in the first channel. k1 — A measure of sensitivity of
changes in the second channel. k2 — A measure of sensitivity of changes in the first channel.
The values of these coefficients ranges from 0 to 1 where 0 means the colocalization does
not depend on the channel. 1 means the colocalization depends only on the channel.

Area Colocalized

[In output: Overlap Area in pixels]
The colocalized area in pixels and um (if a resolution is set to the images from which the
channel is taken)

Pixel area of Channel One/Two

[In output: Pixel Area of Channel One, Pixel Area of Channel

Two]

The area in each channel of pixels where the value is larger than zero. |.e. where there are
signal, or material, in the image.
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3D

The 3D plugin is an optional feature shipped with BioPix iQ 2.0. This chapter describes the
features of it. To use it, it must first be installed and activated.

General Concepts

The 3D plugin supports visualization and quantification of volumetric data, formatted as
lists of images. Such an image is in the 3D plugin called a slice and the list of slices defining
the volumetric data is called a stack The stack then defines the orders and thicknesses of
all slices. If the sizes (width and height) of the slices within a stack are different, the slices
are scaled to use the same size as the slice with the maximum width and height. The
resolution of the stack in x- and y-dimensions is automatically set to match the resolutions
of the slices within the stack; if all slices have the same resolution, the resolution of the
stack is set to this value, but if they have different resolutions, the resolution is not updated
and a default resolution of 0.1 um/px is used. To then define what area to present in 3D, a
list of layersis defined, identifying what pixels are interesting and what are not. Two types
of layers exists; one using the layers from 2D and one based on HSB settings.

The plugin also supports visualization and quantification of colocalizationof stacks. This is
done by selecting the layers that define the materials to colocalize. The different channels
are then visualized together, and different colors can be applied on them in order to
visually separate them.

Stack A “3D image” consisting of a number of slices.
Slice Am image representing 3D data in one XY plane.
Setup

To setup the 3D plugin, the installation of BioPix iQ 2.0 with the 3D plugin included must be
acquired from BioPix AB. With this installation file, following the steps described in the
Installation chapter found on page 5, will install the plugin.

Plugins When the 3D plugin has been properly installed with
wh 30 (Click to start) BioPix iQ 2.0, the plugin must be started. This is done

by clicking on the menu item Pluginsand then on 3D
(Click to start)

Find External Plugin. ..

Remove External Plugin. ..

& 0 (Running) When the plugin has been started, the status of it,

_ _ shown in the parentheses, should have changed to
Find External Plugin. .. ) ] ]
_ from Clickto start to Running and a new panel with
Remove External Plugin. ..
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the title 3D should appear below the File List

To be able to run the 3D plugin, appropriate license is needed. If the license to run the
plugin is acquired after the activation of BioPix iQ, a re-activation might be needed.
Following the instructions for program activation if this is necessary.

If, somehow, the 3D device could not be initialized, a message will appear informing you of
this. The 3D Preferences dialdgee chapter below) will then appear letting you setup the
3D device so that it can be initialized. If you press Cancehere, the plugin will not be able to
start and will thus be stopped.

User Interface

The 3D interface introduces some new areas to BioPix iQ, but mostly resembles the layout
used in BioPix iQ. To the left, below the FHle List, a 3D panel (1) is added where stacks of
slices and colocalizations are created and organized into 3D projects. In the middle, the
currently selected slice (if any) is shown (3), and below this a 3D view (2) of the currently
selected stack or colocalization is present. To the right, tools for working with the stack or

colocalization and the 3D view are located (4).

BioPix iQ C:\Documents and Settings\ChristianiDesktopldemo-project.igx

File Edit Tools  Wiew  Plugins Help

E__w Details 4\\| Slice:; 060315 16 ADRP SMAPZ3 01 _raw010003, jpg A Render Control ¥

-
Background color -
Set Resolution

i /l -'l=|
4 Add Files [ Add Folder |

i
H Save Image...

ﬁ Feset Yiew

& Add Group  + 3¢ Remave £ jpeg A
@0 Coloc == |2~ Menu Style ~ Fies
Slice thickness:
0,250 ~| um
v
[ Layers A

Stack: Project 1\jpeg o Add HE = 5] Add Layer -

¥ E Preview E Generated Scenes LISHE V.

@30 v -
| 4 Add Project £ Add Stack
@ Add Coloc | 5 Add Images | a
ARRNCAPCAEANAR.S g
1
S
o e
SRS -
Detail: :I Generate...
10 Edit Slice

1. The Stack Viewlists stacks and colocalizations arranged into projects.
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2. The 3D Viewpresents a 3D projection of the currently selected stack/colocalization.
Two modes are possible — Preview, were a preview of the active
stack/colocalization is presented, and Generated Scenesvere fully generated
scenes are shown.

3. The Slice Views used to show the currently selected slice. Any material selected by
a layer or a HSB-channel (described later) is shown. If no slice is selected, then this
panel is hidden.

4. The Took panel show different tools depending on if currently in Previewmode or
in Generated Scenesiode. In Previewmode, tools for setting up the current
stack/colocalization and generating scenes are presented. In Generated Scenes

mode, tools for managing scenes generated are presented.

Stack View

|. 3D - %2| When the 3D plugin has been started, the stack view is

shown below the file list. This is where you begin. Click
on the title row of the view to hide or show it. Below this title row, an action panel with
buttons is shown, and below this a tree of projects, stacks, slices, colocalizations and
channels is shown. These different parts are descibed below.

Action Panel

| Add Project £ Add Stack To manage the stacks and colocalizations, five buttons
&8 Add Coloc |5 Add Images | exists to control the creation and removal of them. To
% Remove get better organization of the stacks and colocalizations

created, they are grouped into 3D projects, or simply
projects. A project can hold any number of stacks and colocalizations.

To create a project, click Add Project A project, automatically named Project1 (next project
is named Project2, and so on), is added to the stack view. This naming rule is used for stacks
and colocalizations also. To rename a project or stagkight-click on the item you want to
rename, change the name in the textbox and press enter to confirm the name change.

To add a stack to a project, select the project you want the stack to be added to, and click
Add StackThe stack is added to the selected project, and automatically named Stack1, but
can also be renamed in the same way as when renaming a project.

To add a colocalization, select the project where you want the colocalization to be added
and click Add ColocThe Setup Colocalization dialdgshown.

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Setup Colocalization

M ame of colocalization:
|EOI0c: 1 |

Browsze for Channels:

Add | | Remowve

Selected Channels:

| Ok || Cancel |

In the first field, under Name of colocalizatigrenter the name of the colocalization you are
going to create. Below, under Browse for Channels tree of possible channels to use is
shown. To add a channel to the colocalization, either drag it from this list down to the
Selected Channédlist, or select it and click Add. When a channel is added to the
colocalization, it is shown in the list named Selected Channeksnd also removed from the
list of possible channels to use because it cannot be used again in this colocalization. To
remove a channel from being used, select it and click Remove When pleased with the
setup of the colocalization (can be changed later) click Okto confirm the setup of the new
colocalization and to add it to the selected project. To close the dialog without adding a
colocalization, press CancelWhen a colocalization has been added to the Stack View, the
selected channels in it are shown in the Stack Treéf the colocalization is expanded.

When a stack has been created, select the images and/or groups in the File Listto add,

select the stack to add them to, and finally click Add Imageso add the selected images to

the selected stack as slices.

To remove projects, stacks, slices, colocalizations and channels, select the ones you want to

remove and click Remove A dialog appears asking if you are sure you want to delete them.

Click Yesto confirm the removal of them, or NOto cancel. It is also possible to click the
delete keyto remove the selected items.

Stack Tree

The stack tree shows a tree of projects, stacks, slices,
colocalizations and channels. To expand or collapse a node
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in this tree, simply click on the = or # icons to the left of the name.

To activate a node, simply double click on it and it will appear in the 3D Viewand/or Slice
View. The Slice View will only appear if double clicking on a slice, otherwise this view is
hidden. Double clicking on a project will do nothing.

By right clicking in the stack tree different context menus will show, depending on what
node is being clicked.

Every node in the tree can also be dragged around. It is for example possible to rearrange
the slices in a stack by selecting the slices you want to move, and dragging them to where
you want them. Stacks and projects can be moved around similarly. It is also possible to
drag images from the File Listto the stack tree by simply selecting the images or groups you
want and drag them down to where you want them in the stack tree.

Empty Space

Right clicking on an empty space will only allow for one action;
Add Projectwhich will add a new project.

| & Add Project

Dropping images on this area will create a new project and a new stack and assign the
images to that stack. Dropping groups of images will create a new project and one new
stack for each group being dragged. Dropping groups of groups of images will create one
new project for each first level group, and then in each project one new stack for each sub
group is created, holding the images in that group.

Project
& add stk Right clicking on a project will open a menu where it is
& i oo possible to add stacks by clicking on Add Stackto add
colocalizations by clicking on Add Cologto rename the
Project 1 project by changing the name in the textbox and pressing
% Remove enter, and to remove the project by clicking Remove

Dropping images on a project will create a new stack and add
the images to it. Dropping groups of images on the project will create one new stack for
each group and put them in the project.

Stack

Right clicking on a stack will enable a new action Show which will activate the stack (the
same effect as double clicking on it). This action will appear when right clicking on slices and
colocalizations as well. Add Selected Imagesill add any

A selected images and/or groups in the File Listto the
& AddSelected Images selected stack. As when right clicking on a project, it is
Stack 1 possible to rename and remove a stack.
% Remave Dropping images, or groups of images, on a stack

appends them to that stack.
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Slice
Right clicking on a slice will add a new action Editwhich will
Shfjw open up the 3D Viewof the stack holding that slice and the
& it Slice Viewshowing selections made on it, but also show the
060313 16 ADRP SN original 2D tools panel containing the Image ToolsDrawing
% Remove Tools Auto Toolsand Layers From here you can manually

edit the layers using these tools. It is also possible to double
click on the slice when it is already shown in the Slice Viewto change the tools panel from
3D tools to the 2D tools, and vice versa.

Note that when editing a slice, the Slice Viewwill only show those layers that are used by
the stack, and no others. So, if activating another layer, for example the Outer layer if this
layer is not used by the stack, and then drawing something on it using the Drawing Toolsor
Auto Tools nothing will show.

Images or groups cannot be dropped on a slice, but dropping them just before or after a
slice will append the images to that position. It is also possible to copy slices by dragging
them and holding Ctrl when dropping them. This will create copies of the same slices being
dragged.

Colocalization

=how Right clicking on a colocalization will show a similar menu as
& Edi for the slice, but clicking on Editwill show the Setup

Colocalization dialog described on page 34. It is also possible

Coloc 1 ..
to rename and remove the colocalization.
% Remove
Channel
Right clicking on a channel in a colocalization will only allow for one
Remove . . . .
X action Remove which removes the channel from being used in that

colocalization.

File List

Right clicking somewhere on the file list, a new 3D menu will appear last in the menu.

Sl e Hold the mouse over this menu item to open the sub menu of

tcdd Folder 3D. Note that these are only enabled if at least one group or
image is selected, and if they are structured in a way possible

Remove to automatically convert. An invalid selection would for

Set Resolution example be if selecting a group and a slice in that group at the

Apply HSE kool same time, as the slice is implicitly used as it belongs to that

Measurements 3

G »008-06-03
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group.

Add to new skacks with fixed size »

Converk b F

Add to new stacks with fixed sizean be used to add the selected images/group with

images and add them to new stacks, with each stack

;j holding the specified number of slices. Hold the mouse
over this item to show a list of predefined sizes, and a

e textbox where you can enter any valid number to use as

Clear Predefined Sizes fixed size. To use a predefined size, simply click on its

name. To use another size, click on the textbox and
change the number to the number of slices you want in each stack, then click enter to
confirm. If the number is valid (i.e. no letters), the specified size will be used, and then this
size is added to the predefined sizes to be used later. If no project exists, one will be
created where the stacks are added. If only one project exists, this project will be used, but
if more than one projects exist, the Select 3D Pjectdialog appears where you can select
what project to use (this dialog is described in more detail later in this chapter). If a group is
selected then all images belonging to that group and any subgroup of it will be used. To
clear all previously used sizes, click Clear Predefined Sizeall predefined sizes will be
removed, and new can be entered by using the textbox.

Convert tocan be used to convert the selected images or groups to 3D representations. It is

@ NewProject for example easy to convert a group of images to a stack of

& riew stack slices, or to convert a group of groups of images to a project of

(] Siices in Stack stacks of slices.

Click New Projectto convert the selected groups or images to projects, automatically
creating new projects and stacks if needed.

Click New Stacko convert the selected groups or images to stacks and add them to a
project. If no project exists, then one will be automatically created and used. If only one
project exists, then this one will be used. If more than one project exists though, a Select 3D
Projectdialog appears where you select what project to put the stacks in. Select the project
you want and click OK or click Canceto abort. To add a new project, click New Project

BioPix iQ User Guide / Rev 4/ 2008-06-03
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Select 3D Project

Pleaze zelect a project below:
Project 1

I

Click Slices in Stacko convert the selected group or images to slices in a specific stack. If no
stack exists, a new stack will automatically be created and used. If only one project and

stack exists, this stack will be used. If more than one stack or project exists, the Select Stack
dialog will appear. In this dialog you browse for the stack you want, and click OKwhen you
have selected it, or Canceto abort. Click New Projectto add a new project, and New Stack
to add a new stack to the currently selected project.

Select Stack X

Fleaze zelect a stack below:

Froject 5

|3 Mew Project | | £ Mew Stack | | Ok, | | Caricel
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3D View

Stack Project 115Skack 1
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The 3D Viewpresents the 3D projection of the scene generated from the currently
activated stack or colocalization. Two modes are possible here; Previewand Generated
ScenesBy clicking on their respective tabs, they will be activated. Above the tabs a title
row naming the current stack or colocalization that is being rendered can be found.

Navigation

To navigate in the 3D View there are three mouse combinations to use. Press and drag left
mouse buttonto rotate, press and drag right mouse buttonto pan and press and drag both
left and right mousebuttons to zoom in and out.

Context Menu
Perspective Right clicking in the 3D Viewwill open up a context menu
v Show Grid showing three options. The checkmark to the left of each option
v Show Scale indicates that an option is enabled, and by left clicking on each

option they can be enabled and disabled. With Perspective
disabled (see the left image below), the 3D model will be projected orthogonal and a grid
and scale is shown (if checked). With Perspectiveenabled (see the right image below) the
current projection will use a perspective to get a depth feeling. Show Gridwill show a grid
of 2 um in spacing, and Show Scal&vill show a scale in the upper left corner. These two
options are only available with Perspectiveturned off.
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Preview Mode

In preview mode, only a preview of the final projection will appear. The detail bar in the
bottom decides what detail level to be used when generating the 3D model. A lower detail
(when slider is moved to the left) is faster to generate but produces less detailed images. A
higher detail (when slider is moved to the right) takes longer time to generate but produces
higher detailed images. To the left of the slider a detail percentage number is present. This
number decides how many percent of the original width and height of the
stack/colocalization that is being used when generating the preview. If for example a stack
of 16 slices of 1024*1024 pixels in size, and 10% detail, is used, the slices will be
compressed to 102*102 pixels, which is approximately 100 times faster to generate than if
generating at 100%.

Detail: l:

10%

Every time the slider is moved, the 3D model is automatically regenerated, and when being
generated a progress bar appears in the top showing the current progress of the
generation. This bar needs to finish twice for each layer that is used in the current
stack/colocalization before the generation can complete.

[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]

Generated Scenes

In generated scenes mode, only scenes that
are generated using the Generatebutton
(described on page 45) are shown. In this
mode it is possible to select 3D objects and
gain information about them using the
Object Informationpanel (described on
page 46). To select an object, click on it with
the left mousebutton. A blue, semi-
transparent, box will appear around the

AT
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selected object. To select several objects at the same time, hold Shiftand click on the
objects you want to select. To deselect all objects, click on an empty area with the left
mouse button

Slice View

Slice: 060315 I6 ADRP SMAPZ23 01_raw010006.jpg

4 *

The Slice Views used to see a slice and its areas selected by the layers. Only selections
from layers that are used in the current stack are shown, and layers that are not added to
the stack, or that are not in use, are not shown at all in this view. The pixels automatically
selected by a HSB layer will also be shown in this view.

Tools

Depending on in Preview mode or in Generated Scenes mode different tools are shown,
described in this chapter. Because the Render Control is present for both modes, this is
described in the chapter Common Tools, while the other tools present when in Preview
mode and Generated Scenes mode are described in their specific chapters.

Common Tools

These controls are common for both the Previewmode and Generated Scenesode.

Render Control

BioPix iQ User Guide / Rev 4/ 2008-06-03
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| A Render control v|

B ackground color I:I

[nid colar =

| E Save Image... |

i +]

The Render Controls responsible for setting up the 3D
View. By clicking on the color right to Background coloand
Grid colora color selection dialog appears where you can
change the color of the background and grid. The [*] and
=l does not do anything. { | @S  LwfllleBy8uXave a
screenshot image of the 3D Viewto a file. A Save Adialog
will appear where you can choose where to save the file
and in what format — PNG, BMP or JPEG. Reset Viewwill

reset the navigation of the 3D View to a default view, useful for quickly zooming out.

Preview

The following tools, including the Render Contrglwill appear when in Previewmode.

Resolutionof stack/colocalization

&F Stack 1
Res:
0.1 e e
Shce thickness:
| i

0,450

»|

These tools let you setup the resolutions of stacks and
colocalizations. The resolution Resis the resolution of all
slices in that stack or colocalization, and is automatically
updated to match the resolutions of the slices. The slices
must have the same resolutions, or the resolution of the
stack/colocalization cannot be automatically decided. The
Slice thicknessontrols how thick each slice in the stack or

colocalization is. Use * to change the thickness up and down by a step of 0.1 um.

Layerg(stack specific)

| [E Layers Al

i AddHSE = 05 Add Layer -

m v

The Layerspanel, only shown when a stack is activated,
lets you setup the layers that define what areas to use
when constructing the 3D model. Two different layers
exist; HSB layers and normal layers, and two different

dropdown buttons to add these can be found in the top of the layers panel. Below these
buttons a list of all layers mapped to the active stack can be found.

it is used, and if gray L

The icon to the left of a layer identifies the layer either as a

HSB layer ki or a normal layer [, If it is colored & then

then unused. To change state

between used to unused, simply click on the icon. Only used layers are used when

constructing the 3D model. To remove a layer completely, click on the trashcan I, For

more settings specific for a layer, click on its name or the arrow to the right to expand or
collapse the layer specific settings.

HSB Layers
HSE 1
4. HSEO

The HSB layers automatically filter each slice in the stack

»008-06-03
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according to user specified HSB settings. To add a HSB layer click on Add HSBenter a name
of the new layer (default name is HSB 0, HSB 1...) and press enter. A new HSB layer will
appear in the list of layers. A layer that is already added to another stack can be reused in
this stack by clicking on that layer in the drop down list. Any change in this layer will also
update that layer in the other stack, but the colors of them can be different.

»

| HsB O |E| Click on the layers name to open up the HSB specific

i i settings for that layer. Colorsets the color that is used in
el the 3D Viewand in the Slice ViewClick on the color

I_?Lilf':t by HSB %":'Iljuurn - square to change to another color, and click on [#] and [=]

P R d to increase and decrease the transparency used in the 3D
Saturation 0000 -x 1

ad

[1]+]

View. Using a semi-transparent color can be useful if using

—d

several layers at the same time.
Brigthnesz 0123 -» 1

#—ﬂ'
Reset |thv|_|.:|,‘p'||EvJ

d

To setup the HSB settings please refer to Select by HSBn
page 13.

_ wSY2 @3S \illrémBvhliKis layer completely from any
| Remave Layer... | stack using it and not make it possible to reuse again by

clicking on Add HSBClicking on the trashcan m] only
removes the layer from being used by this stack, but the layer can still be added again by
selecting it after clicking on Add HSB

Normal Layers

B outer The normal layers are mapped to one of the layers Outer,

B artfacts Artifacts, Not Tissud,ayerl Layer2, Layer3and Layer4 Use these

B ot Tissuo if you have selected the material manually using the drawing tools

B Loyer 1 or auto tools. To.add a layer click o'n Add Layerand then click on

B Loy 2 the layers name in the dropdown list. When a layer has been

3 added, the icon left to its name in the dropdown list will become

I'_—I Layer 3 gray, and it is thus not possible to add again to the same stack.

T Lawer 4

— — . When the layer has been added it

will appear in the list || Lanfeme |E| 4 of layers. Clicking on its name will
open the layer specific Calor: E: settings, from where it is possible
to change the color of | that layer by using the control

[_TEnext to Color.

Coloc Channels

|n B s #:| The Coloc Channelsre the control used to setup the
.ﬁ.dd Charinsl o Edit Setup channels used by a colocalization. A channel is simply a

|

layer, but called channel in the context of colocalizations.

«

_l HaH |g| | The button panel shows two buttons Add Channelvhich
| Iy | Layer 1 | mw | ¥ will add a channel to this colocalization, and Edit Setup
|.|Euluc [m| |

Liorinroscr suuc 7 nov 7 2uu8-06-03
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which will open the Setup Colocalization dialagscribed on page 34. Below these buttons
a list of the channels used is shown, including a colocalization specific channel called Colog
which will always select the area colocalized by all other channels.

Select Stack Channel =] Clicking on Add ChanneWill open the Select
Stack Channel dialaghich will let you select
what channels to add to the colocalization.

Fleaze select one or several channels below:

1

Only channels that are not already used are
shown in this list. Brows in the stack tree to
select the channels you want to use, and click
OKwhen you have selected the channels you
want. Press Cancelko close the dialog without
adding any channels.

| ()3 || Cancel |

The colors of the channels, and HSB settings of a HSB layer, can be changed in the same
way as in the Layerstool.

Edit Slice

Edit Slicds only visible if a slice is active and the Slice View

is shown. Click this button to activate the slice edit mode
where the preview tools panel will be replaced by the original 2D tools, making it possible
to edit the slice. To get back to the preview tools panel after activating the slice edit mode,
simply double click on that slice again.

Generate

Generateis a very important button. When you have

finished setting up the stack by adding the correct slices,
setting the slice thickness and adding the layers you want, and the Previewview shows an
acceptable image of the selected materials, then click this button to start generate a full
detailed scene of the stack or colocalization.

Overall: 243
(T |

next to Generated Scenefhis page will

Current Operation: 31 show the current progress of the
(I | . o
Estimated TimeLeft generation. Overallindicates the overall
21 geconds
Proaress Histary: progress, when this reaches 100% the whole
= Buiding channels . . .
21 Laper HSB 0 generation is complete. Current Operation
Converting boxes to slice data
Bt ar i s indicates how long the current operation

I aking polygons

has progressed. Estimded Time Left
approximates the time left to generate the
scene. The Progress Historghows a list of
operations completed in black and the current operation in green. Press Abort to cancel the
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generation. When the generation is complete, the Generated Scesstab will be activated,
and a scenewill be presented. This scene will contain nodes, one for each layer used in the
generation, called scenenodes

Generated Scenes

The following controls are shown when in Generated Scenesiode.

Filters

E? Filters .Q| The filters can be used to filter out small objects when
; rendering. Set the Min volumeto the minimal volume in

w

| Mit walure (0,000 % pm™2 | 3
| | pm? that an object must be off to be rendered.

Coloring

iy : Coloringdefines how to render the objects. Color by
«% Coloring '9\*| i ) )

f object renders the object with random colors for each
© Color by obiect object, which makes it easy to separate the objects from
(%) Color by layer ‘ each other. Color by layemill color the objects with the

same color as the layer they were created from, useful for

identifying what layer the objects originates from.

Object Irformation

The Object Informationgives back information about the

currently selected objects (selected by clicking on them in

| Mumber of Selected Objects: 2 | the 3D View). The Number of Selected Objecigentifies

‘ olume: "3 | how many objects that are selected, and Volumeoutputs
the total volume of the selected objects in um?.

E Object Information “f'*|

Render Selection

In this control you select what scene nodes to render in the 3D View The scene nodes that
are marked with a checkmark ¥ left to them, in the Namecolumn, are rendered with the

E’nl:g. B oot ﬁ| color shown in the Colorcolumn. By clicking on the
Ef  Render Selection .
5 squares left to the name of the project, stack, scene or

M ame Color
B - F'fl:liEeE:t ]

scene node, the render state can be changed. ¥l identifies
ok 1 a node that is being rendered, [Jidentifies a node that is
_[Stack seene 1 not rendered and [E] identifies a node where some of the

scene nodes of it are rendered and some are not.
By clicking on the color square, it will change to a color

selection control -gfu letting you change the color of
that scene node, which will change the appearance of the
3D Viewif Color by layeiis used.
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Results
_ The Resuls button is used to quantify the results from the
generated scenes. The Specify Results dialegll appear

when clicking this button, letting you decide what to quantify.

specify Results X

M Laver i

per object

W v/ clume Distribution

| Calculate Results || Cancel

To the left, under Select Sceneelect the layers that contain objects that you want to
quantify. To the right, under Select Outputselect the type of data you want to quantify.
Click Calculate Resultso start the calculation. Click Cancelo close the dialog without

calculating anything.
The following types of data are possible to select in the Select Outputree.
1 Info
0 Project—The name of the project that holds the stack that the scene node
was generated from.
0 Stack- The name of the stack that the scene node was generated from.
0 Scene-The name of the scene (automatically named) generated.
0 Node-The scene node (layer) to quantify.
1 Volume
0 Total volume- The total volume of all objects in this scene node.
0 Average volume per object The total volume divided with the total
number of objects.
1 Number of objects
0 Total number— The total number of objects in this scene node.

0 VolumeDistribution — Writes the number of objects found in different
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volume intervals. When starting to calculate, the Setup Volume Distribution

dialogwill appear, letting you setup the intervals.

Setup ¥Yolume Distribution X

StartYolume [pm”™3] 0.o0 [] Sum objects up to smallest interval

4

Interval Yolume [pm™3] |10 (%) Nurnber of Intersals

4

) Waolume of Intervals

M axYolume [pm”™3) 200,00 % | [ ] Splilarger objects ta smaller

[ ] Use Infinity a5 upper bound.

| k. | | Cancel |

Use Start Volumeto set the minimum limit of the smallest interval. Check
Sum objects up to smallest intervab sum the volumes of the objects
having volumes below the Start Volume and then divide this by the Start
Volumeto approximate the smaller objects as objects having a volume
within the smallest interval.

Interval Volumecontrols how many intervals to create. Select Number of
Intervalsand enter the number of intervals in the textbox to the left to
explicitly set the number of intervals that should be created. Each interval
will then have a volume step of:
0 GEMA'Q ™G 0GEE Q

0 66 62 £"TOQ LA
Select Volume of Intervalsand enter the volume step in the textbox to the

WEOG QOB LT =

left, to explicitly set the volume in pm? that each interval will step over. The
number of intervals created will then be:
0 GOWEMA'Q ™ OGEME Q
GEOG QE"O®AQ LA

Max Voume sets the maximum limit of the largest interval. Check Split

0 64 ¢ £'0O6Q 0 =

larger objects to smalleto split the objects having volumes above this limit
into smaller objects and include these smaller objects in the largest interval.
Check Uselnfinity as upper boundo include all objects above Max
Volumein the largest interval as well.

Click OKto continue with the quantification. Click Canceko abort.

When the calculation is done the Show Results dialogill appear. Please refer to Results on
page 21 for a description on how to use this dialog.

BioPix iQ User Guide / Rev 4/ 2008-06-03 48/29



BIOPIX

BioPix iQ 2.0 User Guide software

Show Result

Average g

Project Stack Scens MNode Total volume Total number valurne per gggggg b ?20888
ohject 4 4

Stack 1 Stack Scene 2 H5B O 392,7222290039... | 3702 0,106083802878... | 3691 B

Stack 1 Stack Scene 2 Layer 1 7318000733457 |15 4 B7BERTI04583.. |14 0

3D Preferences

_ When the 3D plugin has been started, a new menu item, 3D

Preferenceswill be added to the Editmenu. Click on it to
Undo Chrl+2 ]
open the 3D Prderences dialog

Preferences. .,

30 Preferences. ..

3D Preferences ]

Direct3D Settings

Device Type:

| Hardware b |
“ertex Processing:

Mived v|

Dizable Driver tanagement:
| Disabled v/

[] PureDevice

Saving

| Don't zave generated scenes [default] i |

.

Direct3D Settinggontrols how the Direct3D device is created (This is the software
component that uses the computers 3D hardware to render 3D images). The default
settings shown above should work in most cases. Only change the#tings if the
rendering currently does not work, or cannot be initiated.

91 Device Type- Specifies a device type.
0 Hardware(default) — Hardware rasterization. Shading is done with

software, hardware, or mixed transform and lighting.
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0 Software— Microsoft Direct3D features are implemented in software;
however, the reference rasterizer uses special CPU instructions whenever
possible.

1 Vertex Processing

0 Mixed (default) — Specifies mixed vertex processing (both software and
hardware).

0 Hardware- Specifies hardware vertex processing.

0 Softwarec Specifies software vertex processing.

9 Disable Driver Management

o0 Disabled(default) — Specifies that resources be managed by the driver.

o0 Enabledg Fail on resource errors Specifies that resources be managed by
Direct3D instead of the driver. Direct3D calls will fail for resource errors
such as insufficient video memory.

0 Enabledc52y Qi Tl Af 2 ySpehiffestitdebdir&s b& NNP2 NA
managed by Direct3D instead of the driver. Direct3D calls will not fail for
resource errors such as insufficient video memory.

9 Pure Device Specifies that Direct3D not support Getcalls for anything that can be
stored in a state block. Also instructs Direct3D to withhold emulation services for
vertex processing, which means that if the device does not support vertex

processing, the application can use only post-transformed vertices.

Press Apply Nowto apply the Direct3D settings directly, instead of using the OKbutton
which will close the dialog if the settings could be used. A message will appear informing
you whether the settings could be applied or not.

Savingcontrols whether to save the generated scenes or not. As they often contain lots of
data, they make the project file grow in size, which is why saving them is optional. A typical
scene generated could for example take 20 Mb to store.

1 52y Q0 al @S ISy SNFWIE& sade DSsyeledigenériRes, Brid dzf U
any project loaded with generated scenes will be stored without these scenes if
saved.

I Save generated scenesWill store any generated scene in the project file when

being saved, which will make the project file larger in size.

Reset to Defauliwill reset all settings to their default values. Note that this will also reset
the predefined fixed sizgsee page 38). Click OKto apply any changes in the Direct3D
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Settings save them and close the dialog. If the Direct3D settings could not be applied, an
error message will appear, and the dialog will not be closed. Click Canceko abort all

changes, and to close the dialog without saving.
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