Icy

Icy Training - Level 1 - Introduction



e Whatislcy ?

Plan e |[nstalling Icy
e Graphical User Interface (GUI)

@)

O O O O

@)

Histograms & Colormap / Look up table
Basic operations

Overlays / Layers

3D view

Others image representations

lcy Preferences

e Investigate an image...
e Region of Interest (ROI)
e Analysis examples

O
O

Spot detection
Tracking

o Active contours
e Imaged inter operability

- The complete archive for the training can be found here:
http://icy.bioimageanalysis.org/icy_training.zip

- Feel free to use your own images !



http://icy.bioimageanalysis.org/icy_training.zip

O What is Icy ?

In a nutshell: Icy is a collaborative
photoshop dedicated to image analysis

"Collaborative" as anybody can add
features to Icy



____________________

What you want,

What you don't want.

1

| want to seek and install a plugin
directly from the application

| want my program ready to run

| want everything up to date

| don't want to deal with program
installation, anyway | don't
understand it.

Developer

| want my plugins to be available to
everybody in a few clicks

| want to configure everything
online, without using text config file

| want to deploy all my updates by
posting it on the website.



What you want,

What you don't want.

If the program crashes,

| want the developer to be aware of
it.

| am willing to participate, but by
clicking on a button, no more.

Developer

If my program crashed, | want to
receive a bug report to correct the
problem.

| wish to write update and send it
right now



What you want,
What you don't want.

| Deploiement | | Quality | | Re-use |
D R
User Developer
| want to understand the step | don't want to write what is already
involved in the analysis of an image existing in other plugins.
| can see the analysis | wish can be | want to get information on the
obtained by tweaking existing plugin | build on.

scripts or protocols

| want something adapted to my
programming skills




What you want,
What you don't want.

| want to send my scripts or my protocols online. | want
to put it in a publication, write a doc and share it with
others.

| don't know anything about web hosting

| want the other to download my protocols or my
scripts and that everything get automatically installed






Installation

! HOME RESOURCES SUPPORT CONTRIBUTORS GET INVOLVED ABOUT
(

AN OPEN COMMUNITY PLATFORM FOR BIOIMAGE INFORMATICS

Go to icy.bioimageanalysis.org bomaBADICY
Download Icy
Unzip the archive
Launch Icy

€ 0

At each start, Icy automatically
updates plugins and the application

3D SEGMENTATION

Complete training archive is available at :
http://icy.bioimageanalysis.org/icy_training.zip




Graphical user
interface




Open the image named 'image 1 JPG compressed'
(you can just use drag and drop)

GUI

Region Of Interest Image) Detection & Tracking Processing

Microscopy

The GUl is basedon | _
3 main components : | m@s.-

r‘ Duplicate 3 Fast crop += Extract +2 Add...
B Conversion Canvas size.. || ¥= Remove += Merge...
B Raw conversion O Imagesize... || *= Merge..

Plane (XY) Channel (C)

Copy / Convert Stack (2)

Frame (T)

1 - Ribbon Menu
2 - Inspector
3 - Work space

Tips: Application can also
work as floating windows
using detached mode

Bl x 13640 Y 589.9 Value 1:5:4

#icy: [14:04] Error #433: Nickname is already in use.

Size 42MB
Pixel size 1.0um 1.0um 1.0um

Plugins
) Add... %4 ARGB image

+= Merge... \ RGBimage

W Gray image

Z/ T conversion Rendering

Juence rol 4 Layer = History Outputt}jI

Canvas

V0t == o
Rotation 0 vie Oc @ @

Zoom 46

v Histogram and colormap

V| Refresh Auto bounds ® log O linear ED

A

A dh

[ ®cho Mch1 | @ich2

v Sequence Properties
Name imagel JPG compressed.jpg

Path /training/images/imagel JPG compressed.

Dimension 1388 40x 1x 1

Channel 3 - unsigned byte (8 bits)

Time interval




The Ribbon menu

Main menu Centralized User customizable tasks
Search (Ctrl+F) (Workspace Editor plugin)

Region Of Interest 7 Microscopy Processing Tools Plugins 7
I;r. Duplicate |:-36 Fast crop :: «=Extract v 1l [2 Reverse order | 42 Add... :: Reverse order | AW Add... I:- Convert tostack ::-:N' ARGB image
n... ::- Conversion v :l Canvas size... 1 "E Remove v:: %2 Extract slice -'E Merge... I Extract frame "E Merge... :I #)) Convertto time Il & RGB image
|
||. Raw conversion v|: 'E]' Image size... :: += Merge... ] *2 Removeslice | x= Remove... I Remove frame Remove... |:$ Advanced... :: & Gray image
:!_ Copy / Convert _!I Plang (XY) || Channel_(C) JI: Stack (Z) || Frame (T) Jll Z/Tconversion |l Rendering
A A
\ \ I /
\ \ | /
Selected Actions of current selected task
Ribbon task organized by group / band
‘ﬁ Add... ‘ Convert to stack :N“ ARGH
he !V*EWMierge.;i‘ #)) Converttotime || s RGB
. . . m Remove. @ Advanced... W Gray
Tips: Lettlng mouse cursor on _— | e
a button will display a tooltip e
prOV|d|ng more |nformat|on @S |\lerge T frames from severals input
. -’ @ scquences to build a new sequence.
about the action )




Enable view
synchronisation of
several viewers
(0,1,2,3,4)

Visualization
mode selection

Enable / Disable
layers display (L)

Pixel color under at
current mouse position

Current mouse position and values under pointer

The viewer

Keep adjusting image Duplicate the viewer Externalize the viewer
fo the window size over the same data (F2) (floating window) (F3)

Create a new ‘flattened”

image (render image with

all layers and false color
in a RGB image)

Create a cropped
“flattened” image
using current view

Navigating in the sequence

- Mousewheel = zoom

- Drag with left click = translation
- Drag with right click = rotation

‘Wl x 4174 Y 23606  Value 19:77

| =
Tips
- use Shift key as aligner
- use Ctrl key as accelerator

o




Open the image named 'image 1 JPG compressed'
Zoom in/out over the viewer and over the navigator
Pan the view / move the image

Rotate the view

Render a flattened image at scale 1:1

Render a zoomed & cropped flattened image

B Conversion [E] Canvas size..

PG com

%= Remove = Merg; 4= Merge... & RGBimage
[ Save as... W Raw conversion 0 Image size... = Merge... Gray imag
File Copy / Convert Plane (XY) Channel 1 (C) Stack (Z) Frame (T) Z /T conversion Rendering
Seq ROI U L History | Output U
@ image1 JPG compressed.jpg o@ %X
o’ v/|20 v/ [0 O 0 g 00

v|GFE N =0
’l{g\chf‘ ¥ ch1 @ch?_ ¥ ch3

ce Properties

#icy: [14:04] Error #433: Nickname is already in use.




The
Inspector

View of current active /

Sequence / Viewer

Colormap / LUT of current
selected channel

Tips: Colormap can be manually
edited by clicking on a color line and
moving the control point (which can
be deleted using Shift+click)

Display / Hide a
channel

Edit properties

(, Sequean F‘\OI{._'II Layer History Out:putL}‘l Cha’c['_’jI

v Canvas

Zoom 87 v % w= +
Rotation 29 v o Oc @ E]
v Histogram and colormap
f/ Refresh [ Auto bounds ® log O linear E}

e |

Histogram bounds

ch1-T1 | M ch1-12 | § Ch2-T3

Pan, zoom,
rotation

————————

Histogram of the current
selected channel

Load or select
pre-existing colormap

/

Current selected

Sequence Properties

channel

Properties of the current

Name Image2
Path D:/Stephane/Pictures/bio/lsm/3D_Z/Imagel.lsm
Dimension 972x972x36x 1
Channel 3 - unsigned short (16 bits)
Size 194.6 MB
Pixel size 61.5nm 61.5nm 0.34um
Time interval 1sec
[ it B Metadata

(Sequence name, pixel
size, channel name...)

active Sequence

CPU 0%

Memory / CPU monitor



Histogram of an image

The image is a matrix
of values

The bigger it is, the
higher is the intensity

For each value of the
dynamic of the image,
we count the number
of corresponding
values

3x3 matrix representing an
image of 3x3 pixels.

3,5

25 T

15 +—

05 1—

nombre d'occurrences
pour chaque intensitée

m nombre d'occurrences




Histogram and colormap / LUT

e Colormaps help at understanding an image.
e Colormap representation does not affect the real values of the image.
e The histogram provides the number of pixel for each intensity in the image.

Zoom 67 v O wm e
Rotation 0 v b ac

v Histogram and colormap
V| Refresh (W] Auto bounds @ log

v v ) V ) ‘- ’ ) : ./
o’ 2D o :D. 0 © & Rotation 0 i 'OC' EHE

v Histogram and colormap
V| Refresh W] Auto bounds @ log O linear B’

v Sequence
01.3 01 (eIt i
i Sedlience Properties X 601.3 Y 4614 Value - Name 491 (slice 11 I lSet Fire
- X 241.1; Y 165.21 VVaIureWBZVEE Name 491 (fice 11) Dimension 512x 3 l

Histogram of selected Predefined Colormap

channel (only 1 channel) ||| S | ' Time interval 0.0ms

” Edit

Pixel size 0.33um




Deactivate a channel
Duplicate the view
Synchronize both view on group 1 [' a' -
Slide the red bar gradually to the left to increase the contrast of RED
channel and watch the squares dues to the JPG compression.

lection & ROl tools Sequence operation Image) Detection Dev Tutorials Microscopy Processing Tools Plugins

’ELCST?-\'VDO(DM

Open |||Select| Move || Point Line Polyline Rectangle Ellipse Polygon Area

File Selection ROI

) Sequence | Layer ROI | Output U Chat U
{ | Zoom 114 v % =

Rotation 0 v i® o c

imagel JPG compressed.jpg o |

Ao 0OEGBDB

v Lookup Table

V| Refresh Auto bounds ® log O linear

v V|5 N - e[

index: value:

¥ cho| Mch1 | #ch2

Those squares are due to the
JPG compression —

Never use JPG format for v Sequence Informations
. P Name imagel JPG compressed.jpg
image analysis ! Dimension 1388 x1040x1x1

Channel 3 - unsigned byte

Size 2291KE

B X 66574 Y 46331  Value 1:2:4

Il x66574 Y 46331  Value 1:2:4




O Basics operations



Crop, extract channel, merge...

All basic operations on an image / sequence are located in the first Ribbon task
and are organized by group

O <* D
| 'mage/ Sequence Region Of Interest Image) Detection / Tracking Microscopy Processing Tools Plugins
@ Open... r‘ Duplicate 3 Fast crop €= Extract v 12 Reverse order | +&2 Add... Reverse order ‘ﬁ Add... Convert to stach :~— ARGB image
Open region... |||™® Conversion v Canvas size... "E Remove v || <=2 Extract slice -'E Merge... Extract frame *E Merge... $)) Convert to time & RGB image
B Save as... @ Raw conversion v E] Image size... += Merge... *$ Removeslice | %= Remove... Remove frame Remove... @ Advanced... & Gray image
File Copy / Convert Plane (XY) Channel (C) Stack (Z) Frame (T) Z /T conversion Rendering
— i 7 A
T Channel / Stack / Frame basic operations:
Open from file / extract, remove, merge...
Save to file
(also available from

the main menu) XY size operations Z (3D stack) / T (TimeLaps)

dimension conversion

Image Duplicate / Gray / RGB / ARGB image conversion
data type conversion (useful to generate JPG, PNG or AVI images)



“ ﬁ GV |Search

hage / Sequence |  Region Of Interest Image)

Internal commands...

Command - am Merge channels .
«amm Merge channels from severals i

"o Merge Z slices
e Merge Z slices from severals ing

: Merge T frames
amm Merge T frames from severals ir]

Search for... everything

Installed plugins...

Command -> e Merge channels .
amm Merge channels from severals input sequences t

- Merge Z slices
amm Merge Z slices from severals input sequences to

: Merge T frames
amm Merge T frames from severals input sequences t

MergeROI
MergeROI plugin

3D Active Meshes
...ing over time will see their zero-level merged t

Protocols
..ile exists" option from "overwrite" to "merge sH

ROI Statistics
...er block offers an additional option to merge fi

Active Contours
..ing over time will see their zero-level merged t

Installed plugins [

Tips:
- Use CTRL+F for search

- When you don'’t find a function or plugin, just use the search bar :)
- Results can be extended by plugin (Protocols, Scripts..)

and all online resources !

Merge channels
Command - == 9 .
amm Merge channels from severals input sequences tq

_.: Merge Z slices

amm Merge Z slices from severals input sequences to i

: Merge T frames
amm Merge Tframes from severals input sequences to

MergeROI
MergeROlI plugin

3D Active Meshes

..ing over time will see their zero-level merged td
I : Protocols

..ile exists" option from "overwrite" to "merge sh|

ROI Statistics

...er block offers an additional option to merge fil

Active Contours
..ing over time will see their zero-level merged tq

8] SmartMerge
..everal channels, (as obtained using the Merge

Potts Segmentation
..sp; Figure 8 Merge Using this op...

Watershed3D
..st threshold your objects, some will be merged,|

Installed plugins [

Online plugins

Fe Feature Extraction Engine
@) .2 multi-channel image, you can choose a meth

Aggregates Detector
Tip: if you use 3D stacks, the detection will tend td

& Channel Montage
W ..ntage with one image per channel plus a mergq

3D mouse embryo quantification

Online Protocols & ..( top part of Icy) and use 2D ROis and merge sef




Plugin Documentation

The page contains

As a developer creates a plugin, a page is e abstract

R Eally generated. e technical infos
e changelog
e documentation
Command - =m Merge channels i

a rating section

amm Merge channels from severals input sequences t

" Merge Z slices
amm Merge 7 slices from severals input sequences to

_,: Merge T frames

amm Merge T frames from severals input sequences t St Y
e PLUGIN 26 11 6
3 erge .

Installed plugins  [£3) MergeROl plugin Active Contours JAN 2011 0CT 2018 REVIEWS

3D Active Meshes . Alexandre Dufour

..ing over time will see their zero-level merged t

é} Daniel Felipe Gonzélez Obando
Protocols
& ...ile exists" option from "overwrite" to "merge s ’e) oy

ROI Statistics
...er block offers an additional option to merge fi

E Active Contours >
...ing over time will see their zero-level merged t SHORT DESCRIPTION

DOCUMENTATION ROI. Supports 2D and 3D images and tracking of slowly moving cells. Ideal to study cell

Short Description

Automatically segment the boundary of a nucleus or cell starting from an approximate

6 REVIEWS morphodynamics.

DEPENDENCIES

Tips: Right clicking on a )
plugin result will redirect you uELoS Documentation
to the online documentation DO ® Synopsis

for this plugin

This page describes the “Active Contours” plug-in, a segmentation technigue able to

extract the outline of objects in 2D or 3D images, and also track these outlines over time

in a 2D or 3D time-lapse sequence. In a nutshell, an initial contour is drawn (or




If you still don’t have the solution:
Use the forum support

http://icy.bioimageanalysis.org/support

JAVADOC

People can illustrate question and answers with

code, images and various files.

Karim
. Hello,
Topics
Yo Focurs > [opics Google Group Indeed the full bath is the same since it is the root of the folder batch analysis but

) the dataset field return the same file name for the whole batch (I guess the first file
We're migrating to a new Forum 4%, but if

Icy 2.0 released !
" m you need to access the old Google Group, that was analysed)

@ please follow this link. All new topics
should be opened here from now. As depicted below, what seems to be 2 different files (in blue and red) display the
example of subclassing Canvas2D? same dataset name.
) Welcome
@
Welcome to the Icy community support
Import x,y values for track manager Browse through forum topics, FAQ,
arti deas, questions and answers
@

ween fellow Icy users
Veryyyy basics of using protocols OPEN A NEW TOPIC

g
Forums




Close view with enhanced RED contrast

Extract all channels of 'image 1 JPG compressed'

Align all viewers

Use the histogram to enhance contrast for each channel

Synchronize all views together in group 1

Ir @ <y

a0 [ O 0 ©

Zoom : 115 %
Ml X 10446 Y 564.89

Value 62

Value 3:62:92

B X 10446 Y 564.89

m Sequence | Region Of Interest Image) Detection / Tracking ~ Microscopy ~ Processing Tools Plugins
@ Open... TR Duplicate 3 Fast crop +2 Add... o Add... Fe
B Conversion Canvas size... += Merge... += Merge... (3
[™] Save as. ® Raw conversion O image size... || 4= Merge... 8
File Copy / Convert Plane (XY) Channel (C) Stack (Z) Frame (T) Z/T conversion
@ imagel JPG compressed.jpg o @ <& P e T

@ imagel JPG compressed.jpg (ch 2) =@ % | @ imagel JPG compressed.jpg (ch 0)
a o[ O 0 g 07 |[@ | 20| O

Zoom : 115 %

Y 56489  Value 92 Il x 10442 Y 56489  Value 3

Il x 104456

8

Zoom:115%

ARGB image

RGB image
Gray image
Rendering
Sequence | ROI [ | Layer | History | Output [
- Canvas
Zoom 115 °/; :+
Rotation 0 ve ©C X0
v Histogram and colormap |
¥ Refresh (] Auto bounds ~ ® log O linear K|

h-\-u

v/ o=
# ch 1

v
Name
Dimension
Channel
Size

Pixel size

Sequence Properties
image1 JPG compressed,jpg (ch 1)
1388x 1040x 1x 1

1 - unsigned byte (8 bits)

14MB
1.0um

1.0um 1.0um

Time interval 100.0ms

Metadata

|

[ it B




Close view with enhanced RED contrast

Extract all channels of 'image 1 JPG compressed'

Align all viewers

Use the histogram to enhance contrast for each channel
Synchronize all views together in group 1

', @ Search pel ley . 5 - ]
mage/ Sequence | Region Of Interest  Image) Microsco py  Processing Tool Plugins
& Open... TR Duplicate 3 Fast crop = $ Add &% Add. % ARGB image
® Conversion Canvas size... ||| = = Merg = Merge... RGB image
[] save as.. B Raw conversion v | [T, Image size. = Gray imag
L) nnel 2
File Copy / Convert Plane (XY) = T Frame (T) Z/7 conversion Rendering
«Z all channels
PG @ imagel JPG compressedypyich,l) o @ 5% s Sequence| ROILS | Layer History Output [
q Ao
n o |8 v||2o [N O v

Solution

Zoom 115 %o -

o ® v+ DG HE - Use extract all channels command
ERRTe——— - Use Tile grid align command (Shift+G)
Refresh car [

Autobounds  ® log O linear

20um

- Use group 1 synch command (Shift+1)

| IR Y 603.13 Value 1:2:4 Bl x50 Y 603.13

Value 2

@ imagel JPG compressed.jpg (ch 2) - @ % | @ imagel JPG compressed.jpg (ch 0) @ %

@' /2o [0 O [l 07 (@l 20 v /[0 O

Bl x 059




Close the original 'image 1 JPG compressed' image (3 channels)
Merge channels to rebuild it from single channel images

Close all single channel images
Rename the remaining image 'image 1 recomposed'

Y S e e T - —— |
Image / Sequence |  Region Of Interest ImageJ Detection & Tracking ~ Microscopy  Processing Tools Plugins
& Open... TR Duplicate 3 Fast crop €= Extract +2 Add... a8 Add... %4 ARGB image |
B Conversion Canvas size... | X= Remove += Merge... 4= Merge. « RGBimage
[™] save as... B Raw conversion O Image size... || 4= Merge... & Gray image
File Copy / Convert Plane (XY) Channel (C) Stack (2) Frame (T) Z /T conversion Rendering
3| Sequence | ROI [ Layer = History Output[’Jl
v Canvas
Zoom 50 v/ =
Rotation 0 v ©C EH®
v Histogram and colormap
| Refresh [ | Auto bounds ® log O linear ||
N
W\ e
| | 8 cho] \/ch‘\ Mch2
v Sequence Properties
(I X 26249 Y 99426  Value 0:2:1 | Name Imagel recomposed
= — 7 = Path training/images/image1 JPG compressed.jpg
Dimension 1388x 1040x 1x 1
Channel 3 - unsigned byte (8 bits)
Size 42M8B
Pixelsize  1.0um 1.0um 1.0um
Time interval
G l [ it B Metadata
i
|
#icy: [14:04] Error #433: Nickname is already in use.




[™] save as...

File

Close the original 'image 1 JPG compressed' image (3 channels)
Merge channels to rebuild it from single channel images

Close all single channel images
Rename the remaining image 'image 1 recomposed'

e/ Sequence

TR Duplicate
B Conversion
B Raw conversion

Copy / Convert

Region Of Interest

Image
¢ Fast crop

Canvas size...
O Image size...

Plane (XY)

+= Extract
%= Remove
W= Merge...

Channel (C)

Detection & Tracking

Microscopy
+2 Add...

4= Merge...

Stack (Z]

Processing

Tools Plugins

o Add...

4= Merge...

Frame (T)

f

2D o»» (=)

(Il x 26249 Y 9.9426

Value 0:2:1

#icy: [14:04) Error #433: Nickname is already in use.

Z /T conversion

%4 ARGB image
& RGBimage
& Gray image

Rendering

Sequence | ROI[4 | Layer | History | Output [§

Zoom 50
Rotation 0

S &
| Refresh

Canvas

ey

vt =

-- OC

Histogram and colormap

Auto bounds ® log

[XJO)
linear [f%|

w0

Wis
| ®chof Mchi | @ch2 ‘
= Sequence Properties |
Name Image1 recomposed
Path training/images/imagel JPG compressed,jpg

Dimension 13

Channel 3 - unsigned byte (2 bits)
Size 42MB
Pixelsize  1.0um 1.0um 1.0um
Time interval

[ et B Metadata

88x 1040x 1x 1

Solution
Use “Merge...” command
in “Channel” section

Add sequence to merge in the list :

imagel JPG compressed.jpg

'

Scale image Fill empty image

Preview

Ok Cancel

C | Sequence: imagel JPG compressed.jpg - 1388 x 1040 x 1x

- Q




Open main menu
by clicking here

Opening an image

. C Recent Files

reate
= D:/Stephane/Pictures/bio/Ism/]
: . Open...
i _— Vi s ;
| Open a file ‘blo, Ism/]

. choose the file to open

o Close D:/Stephane/Desktop/Icy Club/|
D:/Stephane/Desktop/Icy Club/|
Preferences
x D:/Stephane/Desktop/Icy Club/|
e
Exit

Display a file selection dialog and ‘{bio,‘big_:’h

1'bio_¢'big_r’h

D:/Stephane/Desktop/Icy Club/|

"

Can use the classic drag and drop
Or use the open operation from the main menu to get more options

Try to open a sub part of 'image 1 JPG compressed' :
XY region “500,270 - 220,150” (X,Y - W,H)

Load image file(s)

Rechercher dans: tiff
Nom

=) m51.tif

= MRI Scan.tif
RAT.GEL(16-bit TIFF).tif
Slice of ALDPCT813ss0...
test.tif

B 3] B B B

VMY_08_02975_C2.tif

= VMY_08_03164_C4_crop...

| VMY_SHG_08_4087_8 x...
| wac_nearside.tif

= youpi test.tif

= youpi_test_single.tif

@ hela-cells_coloc.xls

@ hela-cells-8b_coloc.xls
=] 1D Gelxml

2| 2D GELxml

<

Nom de fichier:

Fichiers du type:

TileScan_20x-KO911-sn...

MRI Scan.tif

Taille Type d'élémer

319Ko
59,5 Ko
1,20 Mo
8,30 Mo
256 Ko
3,03 Mo
3,52 Mo
3,69 Mo
115 Mo
549 Mo
115 Mo
38,5 Mo
4,00 Ko
4,50 Ko
5,85 Ko
1,39Ko

All image files / Bio-Formats

Fichier TIF |~
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Fichier TIF
Feuille de cal
Feuille de cal
Document X1
Document XI v
>

AR NAE =]

/ basic infos

238 x 253 - 1Z x 1T - 1 ch (8 bits)

Image preview &

Options to open

Series Al
Resolution 0 (238 x 253)
XY region

Z range

Trange

Channel

only sub part of
it the image

L4

Tips: Icy supports almost all
microscope image format

Ouvrir

Annuler

(CZI, LSM, 2VI, LIF, ...) and

Artine

D:/Stephane/Desktop/Icy Club/aout 2017/yasmine/crops/VP16022_XY(1531,141-1

v

supported format list can be
\extended using plugins !




Change channel 2 color to yellow and channel 3 color to magenta
Change pixel size X/Y to 0.1 um

Zoom on 1 cell and measure its width with the ruler

Take a screenshot of current view

Save the result in JPG format

@ Imagel recomposed o0 %

o~ |20 | [O)

.D‘ : Screen shot of "‘ ecomposed view =

Bl s Y 253 Value 9:4:5:255

What is the difference between these 2 images ??




Overlays / Layers

It's possible to enrich the image with various informations over it, still we don’t want
to modify the image pixels so we use layers / overlays to display them.

< B Sequence roI (4 ILa;ev I History = Output [

“Imagel recomposed al
& 20 | [0)] O n o 03 (Tips: layers can be
Name = .
Imagel recomposed & Lflltered by name
Ruler Helper
Scale bar &
Enable / Disable display
A& of a specific layer
x|\ ! P y
'\'\ﬂ“ﬂ“
e~ Layer panel displaying all
— & layers visible on this image
v We can definitely remove
Bl X 19f0c Y 65655  Value 0:3:8 b 4 Delete*/ some Iayers if needed
Location Bottom left of viewer
Color
: ) Auto-adjust size
Tlps: QUlely hide all Size 53 [u v \ Some |ayer may d|Sp|ay
layers using the global Tt 42 extra settings when you
layer display toggle (L) Dyes select them
Opacity x Delete ||




3D /4D / 5D image

Icy supports up to 5D images (XYZTC) of any data type (byte, short, int, double..)

3D image 4D image 5D image
Z stack - single channel timelaps of Z stack - single channel timelaps of Z stack - multi channel

T 15 20 = 15 Z Fps

Z slider to navigate
through Z slices

Tips: you can use arrow
keys to navigate through
slices or frames.

T slider to navigate Play / pause, loop,
through frames frame rate control




3D /4D / 5D image

Open ‘3D stack.tif’ and ‘4D hair.tif’ files

Use the Z / T slider to change slice / frame then use
arrow keys to navigate one slice / frame at once
Play the timelaps in repeat mode at 30 FPS

i1

200 Bo 80|

FEIEEE

i .. 1
z z
X




Use 3D view

lcy natively support VTK for 3D raycasting rendering

Select 3D VTK view Enable / disable axis, bounding box,

grid and scale display Can use GPU for

fast rendering

General rendering = — ;
SettlngS Background color [4‘ I ¥ GpU rendering
\ Interpolation Linear v
Blending Composite v
Sample Auto
nght Settings _> & Shading | (02 0.4 0.4
v Histogram and colormap }
V| Refresh W] Auto bounds ® log O linear E”
Note that alpha

component in colormap
(FIRE here) is useful here ~—

Tips: use R key to reset view ] ;
and Shift+R to reset view and L SR | e )

|
colormap / histogram bounds V) 491 }




e Switch ‘3D stack.tif’ or ‘4D hair.tif to 3D VTK view
e Use the 3D Rotation plugin to make a nice animation :)

Before After

A01

B - X
3D V(WA IS w e 8 & 4

@ 3D Rotation o X
Rotation is achieved about the vertical axis

Angle step 52 @
P
> O = °?




Representing an image on screen

The image below (blood cell) is obtained with
an atomic force microscopy. Each intensity
value is an height: an altitude.




Representing an image on screen

Have you seen the smalls knobs on the left hand side image ? No ? That
precisely what we are looking for !
The same image displayed in 3D (on the right) allow to see them.

Image rendered with Blender



Representing an image on screen

The image can be seen in 3D in Icy using the 3D Elevation Map visualization mode.
This is not the same than the 3D VTK volume view !

/Tips: Elevation map is a plugin ! It should\
be included in Icy by default but it may be
missing if the plugin is not installed. That
means visualisation modes can be
extended by plugin. When you install a
new visualization plugin, it will be directly

Kintegrated here. /




Others image representation..

Use the image representation you need !

Channel montage view
' hela-cells. i -— N —T
o v 0» W Imagesize: B30 Z!Margin: 5 o Horiz. lock | [} kIﬂ‘ ﬁ U ‘5

Orthoview

." 3D head.ti

Stack montage view

Value 201:225:173




-

AL

Create

Open...

Save...

Close

Preferences

P INE] |

Recent Files

o
o

o

PP P PP
Q

:/Stephane/Pictures/

Icy preferences

Plugin setting

D:f
/Step
D:/Step!

Accessible from
main menu or
ossed tOP ICON shortcut

Potepnane/PICtures)|
D:/Stephane/Pictures/
D:/Stephane/Pictures/]

D:/Stephane/Pictures/

w

how the preferences window

x Setup Icy preferences

—

Plugin
Local Plugin
Online Plugin

Startup Plugin

Workspace
Local Workspace
Online Workspace

_7 Reset to defaultw?

Automatic update

[YI Enable application update

IZI Enable sequence persistence

seese

[zl Usage statistics report

GUlfontsize | 12 O

| ] Ask to save new sequence when closing them

Max memory 5984 T

v

MB (max = 12224 MB)

| Reactivate tooltip;

| Reactivate confirmations |

Apply | Ok

Cancel

Memory setting




Icy's plugins

meuh

—p ;
0, Image size...

Plane (XY)

B Raw conversion v

Copy / Convert

Online plugins can be browsed using
the top icon shortcut or Online Plugin
section in Preferences

Access online documentation,

[v pe / Sequence |  Region Of Interest ImageJ
@ Open r. Duplicate 3 Fast crop
Openffegion. B Conversion ~ Canvas size...

P All plugins are centralized
on a single website
-oE;\/I‘e;'g»e...:

“+" Preferences

Delete, update or install new
plugin

Tips: You can install plugin and
access its documentation
directly through the search bar!

Reset to default

General i 3
Online Plugin
Network 9
g;n:as Repository : new - https://icy.yhello.co/repository/ v ' Reload list
a
Repository
Plugin i ) )
Local Plugin i Name Version State
*’ Online Plugin | 2 ;
R . Distance profiler (track processor. 0.0.1.0
Startup Plugin m I PR £ ]
Workspace n Distance Transforms 2120  installed
Local Workspace
Online Workspace 0.0.1.2
0.0.24
1.0.04
1.0.0.1
Edge Detection 0.0.1.3 installed
Edge preserving denoising and smoothing  1.0.0.1 installed
{ Elevation Map 2400  installed
£ epivemic 0015  outdated
. eTrack 0.0.1.5 outdated v

Apply | Ok Cancel




Region of
Interest




ROI (Region of interest)

ROI are a very important aspect in Icy, they will give you quantification results
from your image. Almost all plugins generate ROI as results, and some also use

ROI as input information.

o Image / Sequence Region Of Interest Imagel Plugins
“ O Rectangle * Point2D * Point 3D £ to 3D stack { Separate © Fill interior & Load ROI(s)
e O Ellipse ™~ Line 2D ™~ Line 3D W, ROI Cutter O Fill exterior B Save ROI(s)
(J Polygon A Polyline2D | A Polyline3D | (3 to Shape Other operation v | 0 Eb Excel export
2D ROI 3D ROI Conversion Separation Boolean Op Fill operation
3

/

2D ROl tools, this is the
common ROl we use

ROI conversion tool, allow to
convert 2D to 3D roi. Transform
mask to polygon and vice versa

3D ROl tools, we use these ROIs
only in very specific cases

T

Used to paint image
inside or outside ROI

(rarely used)

Boolean operations

between ROI

Export all ROl information
to an excel file (see later)



ROI (Region of interest)

e Open an image (hela-cells.tif)

e Draw each type of 2D ROI

e Trytoremove a point then adding
a new point to the Polygon ROI

e Try changing pencil size and erase
some part in Area ROI

\

e Use the ROI tooltip (when you let
mouse cursor over ROI tool) to know
how to interact with the ROI.

e Use Ctrl+Z to undo the last operation
and Ctrl+Y to redo it.

Bl X 16005 Y 27405  Value 403:308: 1045 ! K /




ROI (Region of interest)

Filter ROIs on their name

ROls table displaying various

information about ROl =—p» -

SeqﬂuenceJ ROI U ‘ Layer | VHistoryr [ Output r_’j L

Visualization ROI
properties =P

ROI position and dimension
Note that ROI has 5D position

Columns to display Columns to export (XLS or CSV)
Column name Visible Column name Visible
~ | |Group v -
Min Intensity Name \/
Mean Intensity Position X v
Max Intensity Position Y \/
Sum Intensity Position Z W
Position T v
Position C v
3rd Diameter Size X v
Size Y W
Size Z v
Size T v
1st Diameter Size C J
Center X \’
Center Y v
Read Only CenterZ v
2nd Diameter Center T \/
Center C W
Sphericity Contour v
Standard Deviation Interior V|
Perimeter v
. v| [a & v
Canvevihe Area
Ok Cancel

Configure ROl fields to
display in the ROI table and
in the ROI Excel export

Name Contour (px) Interior (px) p
(3 [l Polygon2D 417.18 126615 ~
© W etlipse2p 363.51 10117.2
A B PolyLine2D 468.2
O || Rectangle2D 485.1 13543.1
N [ Area2D 468.88 14455
~ [ Line2p 11243 0
|| Point2D 0 0

e || Point2D 0 0

« [l Point2D 0 0
~ || Line2D 24498 0

Properties

Color | Opacity

Stroke 2 T Showname As default
Position Dimension

X 1223.09 X 196.6

Y 1330.75 Y [133.35

74 ALL T z

T ALL © T

C ALL T C

This list is not fixed and can
be extended by plugin



ROI (Region of interest)

All ROls can be selected

even if they are
overlapping

The ROIls can be colored
and renamed

ROls are persistent, this
means that you don't need
to worry about saving them:
they reappear automatically

as you reopen the image.

7 x N Sequence rol [4 Layer | History OutputL"l Chat [4§

1710 2e¥|

Name Position T Contour (px) Interior (px)

{(J [l PolygonaD ALL 417.18 12661.5
© [ Ettipse2D ALL 363.51 10117.2
A [ PolyLine2D ALL 468.2 0
3 [ Rectangle2D ALL 485.1 13543.1
0[] Area2D ALL 468.88 14455
N [ Line2D ALL 112.43 0
« [Point2p ALL 0 0
« [O]Point2D ALL 0 0
« [Point2D ALL 0 0
[ Line2D ALL 244,98 0

Move / Edit the existing ROls
Rename ROIs, change their colors.

Close a sequence and reopen it, you will see that ROls are restored !




ROI (Region of interest)

Open ‘3D stack.tif’ and try to build these 2 ROIls using only 1 Rectangle and 1 Ellipse

together with the Boolean Operation.
Add the field ‘mean intensity’ in the ROI table
Set the Z position of the second ROI to 5, why does the mean intensity value change ?

| x“:'“( Sequence rol [4 Layer History Output[‘_))I ChatL}|I

17283
Name Contour (px) Interior (px) Mean Inte...

| 'V [EFirst ROl 304.03 7029 14224~
A/ [l second ROI 1002.44 404345 121638

You can use Ctrl+C / Ctrl+V
to copy / paste ROI(s)

Properties
Color Opacity

| Stroke 2 7' Showname v As default

Position Dimension

X 167.53 X

I x 17067 Y 446.93 Value 1001




ROI (Region of interest)

e Open ‘3D stack.tif and try to build these 2 ROIs using only 1 Rectangle and 1 Ellipse
together with the Boolean Operation.

e Add the field ‘mean intensity’ in the ROI table

e Set the Z position of the second ROI to 5, why does the mean intensity value change ?

N Sequence rol (4 Layer Hi

; Name Cont:
‘ /V D First ROI
A/ [l second ROI

Solution
- Use “Intersection” |®1| ==
command in “Boolean Op”
for the first ROI

- Use “Subtraction”
command in “Boolean Op”
for the second ROI

Properties

Color Opacit]
| Stroke 2 Z' Show
Position

|HE x 9.3091 Y 427.05 Value 835 Il x 17067 Y 446.93 Value 1001




ROI (Region of interest)

ROIs are 3D friendly !
You can see them and you can
also interact with them

Duplicate view
Set second view mode to 3D
Try to move ROls on a view and the other

d -
3

- -
. .
.
-
4
"

»"
>

e
o
s

Position X 121.0 Position Y 266.0

Size X 216.0 Size Y 119.0

Interior 22765 px Contour 747 px
Perimeter 0.24908 mm Area 2528.9 ym2
Surf. area 3972.1 pm2 Volune 58164 pn3
Intensity min: 488.0 max: 10692.0 mnean: 1417.2




Image analysis
examples




Spot detection

original
image

image- with

detections

Load the file P7.JPG
Launch the plugin “spot detector”
Click “start”

Question: is there different
densities of detection over the
image ?

- Yes, and we will quantify it !




Spot detection

using input ROls

R1:High density.ROL |25,

R4:High density.ROI

349 «

Draw 2 ROls corresponding to each area.
Restart the detection (click start again)
Detection are now linked to the ROls




Example of quantification

using input

Settings

Input

Pre Processing
Detector

Region of Interest
Filtering

Output

Display

Help

Output
Excel output settings:

Automatic XLS file naming
¥ Enable Automatic
The XLS file will be saved in the 'save' folder of the original
image. The file name will be 'originalfilename.xls'. If an XLS file
already exists, it will be replaced.
Append data to existing files.

Append all data to a single file

Enable Specific file

XML output settings:
Enable XML export

Export to ROI

Remove previous spots rendered as ROI

Export to SwimmingPool
>

Start Detection

Enable XLS export from Spot detector
Enable export original and binary images

Restart the detection (again)

Binary image

ROls

sub
of th

earch Folders
% - Search Fold

[

Administrator\Desktopihong konglco
ind Settingsiadministrator\Des ™ PS. 1.jpg.roi.binary . tif

A D)save ™ ps. 1.jpg.roi.detection, tif
M™ps.1jpg  [E2IPS.1.jpg.xis
™ p7.ipg ™ p7.1.jpg.roi.binary.tif
™ 14.2.ipg ™ p7.1.jpg.roi.detection. tif
™ 14300 [2]P7.1.jpg.xls
™ 16.4.jpg ™ 14.3.jpg.roi.binary.tif
™ 19.1.jpg ™ 74.3.jpg.roi.detection. tif

L‘-‘i]ﬂ.&]pg.x!s

™ 16.4.jpg.roi.binary .tif
™ 16.4.jpg.roi.detection. tif
:QQ_']TE;.-%.]pg.x!s

{ ™ 19.1.jpg.roi.binary .tif

| /™ 19.1.jpq.roi.detection. tif

folder 'save’ o)1, o
e input image |

R Mgh densty RO

Original Image with
ROlIs and detection



Density quantification
using input ROls

Excel

TE ProtessuUl

e i H—— ‘ Pre proces Band selector

=¥ Band Sele 0

Detector

g @@= Detector: UDWT Wavelet Detector

- E ' Parameters:

E : Scale 1 Disabled Threshold: 100
Scale 2  Enabled Threshold: 100

Region of interest

Region of i ROl From Sequence module

ROl numb¢ ROl name ROl surface ROl nb detectior ROI tag(s) Density
0 Polygon2D 333626 569 0,001706
1 Polygon2D 56700 367 0,006473

Add a density column in excel result:
Density = nb detection / surface

Question:
e why we all have different density ?
e why we have more variation on the high density ROl ?




Good practices in Icy :
get results as ROI(s)

Settings Output
Input Excel output settings:
Pre Processing Automatic XLS file naming
Detector ¥| Enable Automatic
R_EQi‘?” of Interest The XLS file will be saved in the 'save' folder of the original
Filtering image. The file name will be 'originalfilename.xls’. If an XLS file
Output already exists, it will be replaced.
Display Append data to existing files.
Append all data to a single file
Enable Specific file
XML output settings:
Enable XML export
v Export to ROI
¥| Remove previous spots rendered as ROI
Export original image with ROIs and detection
Export binary image
Export to SwimmingPool
< >
Help Start Detection
e Remove XLS and images export
e Enable ROI export
e Restart the detection

Spot detector is a “all in one” tool (for historical
reasons) but it's better to just use it to detect spot
as ROls then complete / customize your analysis
workflow using “Protocols”.

Sequence | ROI 59 Layer History | Output (K1) >

1/784
Name Position T Contour (... Interior (...
(3 Polygon2D ALL 215354 293800
(3 Polygon2dD ALL 150429 454015
_ A spot=0 0 10.285 9
" Pljpg N G A spot =1 0 17228 24
o v|[20 v [[OW|[O B O || A spot=2 0 13885 18
A spot=3 0 5.6569 4
N spotz4 0 7.4569 5
A spot =5 0 10.313 5
A spotz6 0 15.557 19
A pot=7 0 6.0426 3
A spotz2 0 3.1416 1
A spot=0 0 5.6569 4
A spot=10 0 7.8426 4
N spot =11 0 5.6569 4
WA sporz12 0 15.209 21

Tips: ROI Excel export can

be in XLS or CSV / TXT

format depending the file
extension we provide.

X 62.243 Y 38.149 Value 232:218:217 |




Spot detector - detect in cells only

e Open ‘image1 JPG compressed.jpg’

e Use HK-Means plugin to detect cell on channel 2 (do it together)

e Then use Spot Detector to detect spots in channel 1 for each cell
(don’t forget to set cell ROIs C position to ‘ALL’ before)

® HK-Means o %
‘ Settings Detector
5 v ~ Input UDWTWaveletDetect: v
Input imagel JPG..ressed.jpg v | & E ey
Pre Processing 1
e ® Detect bright spot over dark blackground
7 7 -~ etector %
Channel 2(ch2) [ @ i Region of Interest Detect dark spot over bright blackground
Gaussian pre-filter 0 g | Filtering Examples of input image that would use this setting:
SS P v Output -
Display ” .
Intensity classes 102 @ ‘ 5
1 . S wnn >
Min Cb}&Ct size (px) X w 9 ‘ Display binary image (before filtering)
Max cbject size I'p)(‘l 10000 = @ Force use of 2D Wavelets for 3D
compute Wat considering ROls
Min object intensity 07 @
Size of spots to detect: (scale and s /)
T o — !
& PG compressed.] Scale enabled Sensitivity Obje: ael JP
Export ROIs v ’
i (2D « | [0 ]:': n Scale 1 100.0 ~1 pixel "‘ v||2D
Export labels : ¥ Scale2  [100.0 ~3 pixel
Scale 3 100.0 ~7 pixel
37 objects detected
’ B Remove scale
Help







1. Create detections

B iy oo x
o /20|00 O ns 80

e Open ‘particle tracking’ folder
e Draw an ROI over the area where
we want to do the tracking

T O 102 = | 15 Z/Fps
| I GEAR Y 159.6 Value 120




1. Create detections

e Use the spot detector

Input UDWTWaveletDetector v

e Set parameters for correct detection

Region of Interest Detect dark spot over bright blackground

Filtering Examples of input image that would use this setting: [ ) E nable the SWi m m i ng POOI export

Output

Display e Start detection

Display binary image (before filtering)

Force use of 2D Wavelets for 3D

compute Wat considering ROls

Size of spots to detect: (scale and sensitivity]
Scale enabled Sensitivity Object si
Scale 1 100.0 :

M scale2 (130

~ el

~3 pixels

Scale 3 100.0 ~7 pixels
Remove scale Add scale
Help Start Detection
FHTETTTY
Output
Display

XML output settings:
Enable XML export

11932

Export to ROI

‘\/ Remove previous spots ren

Export original image withfROls and detection

T 10 = 108 = 15 2 FpS
[ I X 9667 Y 91.054  Value 176

Export binary image
\4‘ Expert to SwimmingPool

(< >
Help Start Detection




2. Link detections to create tracks

File Interface Info

The particle tracking method links through time a
set of spatial locations (detections). First create

Run the Spot or plugin /
i;Detection set from t:0 to t:108 #detection(s): 1 V
i Detection set from t:0 to t:108 #detectiong#?1932
= 1 '7- link detections through time to fgefh tracks. It

/ * 9" requires a number of par
Please, either:

- 1 the TrackManager plugin from where they can be
analyzed and saved.

Choose a name for the results:

mhtTracks-Run1

2
.\ Press 'Run tracking' to proceed with the track
: extraction process (this can take from a few
;'a seconds to several minutes).

Run tracking

e Starts the Spot Tracking plugin
Select the detection set we just made
e Start parameters estimation with default setting

|

N\

Target motion

® is mainly diffusive (default).

is mainly directed.

is both diffusive and directed.
Parameters for target motion
® are kept to their initial values (default.

are re-estimated online.

Run parameter estimation procedure

—

Then click ‘Run tracking’ !

¢+ particle t

o |20 | |00 |

T 10 108

Bl X 46993 Y 29635  Value 132




The track manager

Track View panel Track Processor Rack: allows customizing
displaying all tracks processing / visualization / quantification on
. obtained tracks.

“+" TrackManager

File Edit Tracking oups Display Help

Track View s - < |
Display results on sequence: |particle tracking v ‘
‘ add Track Processor...
[Track Processor Rack 7
v Color Track Processor \ X
W Enable Oms|  Up ~ Down I X
Random Number Virtual | Temporal | Group
! v Track Clipper
O O N E s ,
— : | Enable 0ms Up I Down | X
REERAREEARNEE s
Number of detection to show before & after current Detection 1d
| | Display future.
M Display non active tracks
. v
Zoom - Zoom + $ X




Button to add track processors
ra‘ : 1. add “Track Processor Time Clip” and clip track display to 10 frames
2. add “Filter Track Processor” and filter out tracks with speed < 5 pm/s”
3. add “Motion Profiler Processor” to inspect track parameters
@ TrackManager o @ %X = R elner =
- 5 2 . ! Enable oms Up Down
File Edit Tracking groups Display Help
Track View Number of detection to show before & after current Detection '10
g Display results on sequence: Vncho v
‘ = | add Track Processor... | Display future.
Track Processor Rack ¥ Disp ay non active tracks 1
= Color Track Processor e
¥| Enable Oms Up Down X
Random Number Virtual Temporal Group T e
! Enable 0ms Up Down
Track Clipper T i sl
se real units (um/se
Oms Up Down X
Keep tracks with| start time vi> w30 :Z‘ne_
how before & after current Detection 10
ks s Motion Profiler
¥ Enable 978 ms Up Dow X
< v Use real units Show speed instead of displacement Export statistics
2 Clobal | AlongX | Along Y
A B C D E F G H | J
refT... 17 a 24 24 A
refT.. 18 1 14 3
refT... 19 2 24 22
efT... |20 4 19 5
refT... 21 5 20 5
refT... |22 6 1 3 479
refT.. 23 7 13 6 3.82
refT... |24 ) L
refT... |25 10 24 4 459
TR i 3

T 10

Value 132

Ml X 46993 Y 29635




Time clip processor

@ bencho -0 X @ bencho SIS
o V)2t V][OV [H] B o & g f[dvlx (0[] 0o o

2 detections with
“Display Future” on.

17 s 1 2¢ = (15 SIFPS T2 5 24 P= (15 CIFPS
Bl X 177.97 Y 112.06 Value 43.822 B X 17797 Y 112.06 Value 43.822
v Track Clipper

oms Up Down X \

Number of detection to show before & after current Detection '3
\'3’ Display future.

4 Display non active tracks




v/ 2av/[0)][O]

ROI Gate processor

X 26466 Y 62.008 Value -

= EX @ bencho

O B E |evav 08

24 = (15 C'FPS TO

X 26466 Y 116.4

Value -

add Track Processor

ROI Gate
Draw ROI

’ w TrackProcessor - Gate (show tracks wich have a detection in current ROI)

W Enable 0 .m.s! Up

| Onlyuse current selectedROIs

Down




Flow trac

K processor

v
v Track Flow Processor =T
¥ Enable
V| Enable 6ms Up Down X )
Number of de
Options
Jption i o Display futur
Square side for 1 arrow in pixels
Z ¥ Display nor

Gaussian Parameter - Search Radius
v Display on sequence
Remove Zero-Speed Arrows
Refresh.
Do not automaticaly re-compute
Display graph on sequence
place graphin RO! #1
Craphic Scale on sequence

tection to st

N active tracks

Track Clipper

Down X

Up

ow before & after current Detectior

Polar Inst.
Speed

whv) (20 v) [0

X 46.822 Y 177.57 Value -

1, w TrackProcessor - Gate (show tracks wich have a detection in current ROI)
¥ Enable ‘ '

oms Up Down X

Only use current sele

T 50

[ X 29.94 Y 171.98 Value 113







Active contours - noisy image

Open “Fluo_contact_2D.Ism” from “active contours” folder
Launch the “Active Contours” plugin

Draw an ellipse overlapping partially left cell on the left
Run “Active Contours” (default parameter using region)

2D @ Active Contours o X
o» Show advanced options a
Input Active Sequence v | @

¥ Find bright/dark edges
Edge weight 0=

¥ Find homogeneous intensity areas

Region weight 1./ @
Contour smoothness 005 C' @
Contour inflation 0. @
Axis constraint T e

¥ Evolution parameters

Contour sampling 2’ @

Evolution time step 017 &

Convergence criterion 0001 C' @
Export ROI NO v| @
Track objects over time 9

Send to track manager
TO 30 = 15 ZlEps > ™ ™ ?
Bl x 14457 Y 21811 Value 8

TO

Bl x 13459

Y 40.615 Value 10




Active contours - object separation

Open “Hela Cells” image

Use HK-Means to segment nucleus in blue channel

Set “channel region” to 1 as we want to segment from green channel
Set “contour sampling” to 3 to “convergence criterion”to 0.01 (faster)
Run “Active Contours”

@ hela-cells.tif @ %

o (20 - [0V (]

® Active Contours o %
Show advanced options o
Input Active Sequence v | @
¥ Find bright/dark edges

Find edges in channel 0~ @

Edge weight
ensity areas

Find regions in channel

Region weight

HK-Means >
R vl e Contour smoothness 005 0/ @
ne chz) Tl@ Contour inflation 02l @
I S/ Axis constraint 07 @
sity classe c e ¥ Evolution parameters
S (%) 00 2l e Contour sampling 32l @
object size (px) o0 2/ @ Evolution time step 017 @
bject intensity cle Convergence criterion 001 C @
Value 655:477: 229 Export R vl o 3755 Value 205:236: 180 Export ROI NO v @}
Export label ° Track objects over time e
+objects detecied Send to track manager

> M= | ? B M= 2




Active contours - find membrane

Open “Neural Tube.tif’ from “active contours” folder

Enhance contrast with histogram and draw an ellipse inside a cell
Set “Region weight” to 0 and “Edge weight”to 1 (contour attachment)
Set “Contour inflation” to 0,01 and “Contour sampling” to 1

Run “Active Contours”

@ tiveConto le he. X @ ActiveContours NeuralTube.tif o0 %
) . @ Active Contours = % g ~|[20 v |[OW ][O n o 0|
I : 1Y

Show advanced options

Input Active Sequence
V¥ Find bright/dark edges

| Edge weight

¥ Find homogeneous intensity areas

Region weight

Contour smoothness

Contour inflation

Axis constraint

¥ Evolution parameters

Contour sampling

Evolution time step

Convergence criterion

Export ROI NO
Track objects over time
Send to track manager
TO s P= 15 Zleps | 2 ] ]
Bl X 31523 Y 26155  Value 8 TO g P15 Slps |
—_— Il X 31523 Y 26155  Value 8 ‘




Active contours - tracking

Open “Fluo_contact 2D.Ism” from “active contours” folder
Draw 2 ellipses on the cells (initialization)

Check “Track objects over time” parameter

Run “Active Contours”

Click on “Send to track manager” button

@® Active Contours = X
File Edit Tracking groups Display Help
Show advanced options e Track View
l T I CEST Display results on sequence: Fluo_conta
Activ v Y (Tue Jun 26 17:36:13 CEST 2 =1
Input Active Sequence @ - S add Track Processor...
¥ Find bright/dark €s
ind bright/dark edge Track Processor Rack
Edge weight 0l @ - Color Track Processor
¥ Find homogeneous intensity areas _ Bl Erable o U
Region weight 10]@ _ RV Ter|
Contour smoothness 005 C' @
Contour inflation 0:3
Axis constraint 0" @

¥ Evolution parameters

Contour sampling 2

Evolution time step 0153

Convergence criterion 0,001 C

TO 30 = 15 TS
(B X 24678 Y 32223 Value 41

e
L2
L2
Export ROI NO v e
|Track objects over time v p
L2
9
|

Watch entering objects

Volume constraint

| Send to track manager

> M = 2

Wl x 2277 Y 32223 Value 40




ImageJ
In lcy




Use ImageJ inside Icy

You can use Imaged directly from lcy, this make interaction between Icy and
Imaged very easy

o ﬁ DV Search
: Image / Sequence Region Of Interest ‘ Plugins

File Edit Image Process Analyze Plugms Window Help ﬁ
Dev | Stk ‘ | ' I | >

u Q|®| O\l {m]“:” / 4 _ Wl Convert JiDetached

[Straight®, segmented or freehand lines, or arrows (right click to switch) * i to | Mode

Image) Tools A

/

This is ImagedJ running in Icy ! ImageJ to Icy / Icy to

Imaged image conversion

Better to use the “Detached mode”
(floating windows) when using ImageJ
as ImageJ use floating windows



Use ImagedJ inside Icy

Basically you need to :

e convert your Icy image into an ImagedJ image
e do your operations with ImageJ
e convert back the Imaged image in Icy image if needed

|BE X 36094 Y 26736  Value 668

Open ‘3D Stack.tif’

Convert to ImageJ

@ 491
o~

2D

o@ %

A=) n g

Y 136.44 Value 1134

Be sure to have a ROI (Polygon or Area)

Do Process — Find Edges in ImageJ
Convert result back to Icy image







Keep in touch !

y @Icy_Biolmaging

Support forum

http://icy.bioimageanalysis.org/support

Image Analysis Hub
Open Desk

Every other Thursday 9h30-12h30
Pasteur - Francgois Jacob Building

https://research.pasteur.fr/len/news/ima
ge-analysis-opendesk/
Don’t forget to cite and acknowledge us :)



https://research.pasteur.fr/en/news/image-analysis-opendesk/
https://research.pasteur.fr/en/news/image-analysis-opendesk/

