me—
ﬂll =]

Les étapes du traitement de

I'analyse d'image

La capture = image brute

Préetraitement - niveaux de gris

Segmentation = image binaire

Post-traitement - regions d’interéts

Améeélioration

Publication

Quantification - donnees




Le traitement et I'analyse d’images

Objectif

Objet Image
biologique optique

Formation

Acquisition

A - ‘l:, I
Capteur Ell ‘
Qe
1D 2D

Numeérisation

Analyse

Traitement

Seuillage, filtres,..

Représentation

Niveaux de gris Fausses couleurs
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-'-’*“31'1& Imaged est un logiciel libre de traitement

et d’analyse d’images

" image)Mpzilla Firefox H=5)

Fichier Edition  Affichage Historique Marque-pages Outils 2

¢ http:/frsb.info.nih.gov/iif

‘(_7|La ogle | | Google Traductiol ce - Carte, | phpMyAdmin bearn | | Intranet PHIY

| news | docs | download | plugins | macrosidey | list | links

ImageJ [ Search

Image Processing and Analysi

o Features

o News

o Documentation

o Downloads

o Plugmns

o Developer Resources

o Applet/Serviet"WebStart
o Matling List

o Lmks

This page has been visited 5,859,180 times. Send comments to
rp:ul ov. Disclair

Traduction en Java du logiciel NIH Image
du National Institutes of Health (USA)
developpé par Wayne Rasband

Il fonctionne sur de multiples plates-formes (Windows, Mac, Linux, Unix, ...).

http://rsbweb.nih.gov/ij/
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Installation

Download +

(- ﬂ A e =3 nib., gow - "' - imagej

|2] Les plus visités J Intranet du Cirad AGAP inkra Intranet DAP Intranet PHIV J DAF phphyadmin 4, phiv | phpryAdmin

home | news | docs | download | plugins | resources | list | links

Download

[ Cuverture de ij146-jdké-setup.exe @
Platform Independent

To install TmageT 1.44 on a computer with Java pre-installed, or to upgrade to| | Veus avez choisi d'ouvrir:
full distribution (including macros, plugins and LUTE), download 17144 zip (3 5] ij146-jdk6-setup.exe
extract the ImageJ directory Use the Help> Update ImageJ comnmand to upg
latest pre-release version.

qui est un fichier de type: Binary File (27.2 Mo)
a partir de: http://rsbweb.nih.gov

Mac OS X Youlez-vous enregistrer ce fichier 7

Download Image] 1.44 (5. 4MB) as a double-clickable Mac OF 3{ application Enregistrer le fichier | | Annuler
ImageJe4, which uses Java 1.6 in 64-bit mode on Intel Macs running O3 30 11
(Instructions)

Linux

Download ImageJ 1.44 bundled with 32-bit Java (46MB) or with 64-bit Java (40ME).
Both versions include Java 1.6.0_20 from Sun and the ImageJ source code. (Instructions)

Windows
Download ImageJ 1.44 bundled with 32-bit Java 1.6.0_20 (28MB), with 64 -bit Java
1.6.0 20 (24ME; requires 64-bit Windows) or without Java (3MB). (Instructions)
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Installation

S e —
18 Setup - ImageJ 16 Setup - ImageJ 18 Setup - ImageJ

Select Destination Location Select Start Menu Folder

@ w.elcogne to the ImageJ SetUp Where should Image) be installed? ‘Where should Setup place the program's shortcuts?
1zar

This will install Imaged 1.44p on your computer. . . .
o o P /} Setup will install Image) into the following folder. Setup will create the program's shortcuts in the following Start Menu folder.

Itis recommended that you close all other applications before

continuing. To continue, click Next. [f you would like to select a different folder, click Browse. To continue, click Next. If you would like to select a different folder, click Browse.

Click Next to continue, or Cancel to exit Setup. IF-\Imagel] Browse...

At least 106,8 MB of free disk space is required. Don't create a Start Menu folder

[ Next > ][ Cancel I < Back ][ Next > ][ Cancel I < Back ][ Next > J[ Cancel I

I———— e, — - —
18 Setup - ImageJ 16! Setup - ImageJ 18 Setup - ImageJ
Select Additional Tasks Ready to Install Installing

‘Which additional tasks should be performed? Setup is now ready to beain installing Image) on your computer. Please wait while Setup installs ImageJ on your computer.

Sglect the additional tasks you would like Setup to perform while installing Imagel, then Click Install to continue with the installation, or click Back if you want to review or Extracting files...
click Next. change ary settings. F:\magelyjrelibhcharsets.jar

Additional icons: Destination location: ‘
F:A\lmaged

[[] Create a desktop icon
[] Create a Quick Launch icon

18 Setup - ImageJ

Completing the Image] Setup
@ Wizard

Setup has finished installing Image) on your computer.

Click Finish to exit Setup.

[ < Back J[ Install ][ Cancel (] L aurich imsige)
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Configuration

Welcome to ImageJ

l/ The program will now be auto-configured. You may be prompted to input the locations of various files that can not be auto-detected, Pl

OK

—
ImageJ Configuration
& configuration file was successfully created
F:\ImageliImagel.cfg
with the following parameters:
Line 1- .
Line 2- jrelbinijavaw,.exe

Line 3- -Xmx640m -cp ij.jar ij.Image]

Please consult the installation instructions For further details.

File Edit Imng Process Analyze Pluging Window Help
B olz|o|~4]|+]"

Imaged 1.44p; Java 1.6.0_20 [32- hnt] 415 commands; 58 macros
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Configuration

Analyze Plugins Window Help
o covz HE SRS

|

Cut Ctri+< |
Copy Ctrl+C

Copy to System
Paste Ctri+v

Paste Control...

Clear Line Width...
Clear Outside Input/Output...
Fill Ctri+F Fonts...
Draw Ctri+D Profile Plot Options. ..
Invert Ctri+haj+ Arrow Tool...
Point Tool...

Selection
Wand Tool...

Colors...
Appearance...
Conversions. ..
Memary & Threads. ..
Proxy Settings...

Compiler...
DICOM. ..

Misc...

Edit — Option — Memory & Treads...

AE)

L Memory (32-bit)

Maximum memory: | [

Parallel threads for stacks: |2

[V Run garbage collector on status bar click

OK ‘ Cancel! Help‘
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Mise a jour

BE®

Imaged Website ...
i Color plcker (L‘I,EI,U) Imaged News. ..
Documentation. ..
Installation...
Search Website...

List Archives..

Image) Updater

Dev. Resources...
Plugins... Upgrade To:  v1.47d
Macros... » ) _
You are currently running v1.47d.
Macro Functions...
Update Imaged. ..

Refresh Menus

About Plugins

About Imaged. ..

L Image) EE®

File Edit ImagP Proce 55 Analyze Pluging Wmdow Help
VELQ Qi o e S ;_-1g;xi_‘

Downloading ij.jar (1.5MB)

Help— Update Imagel...
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Polygon selections ImageJ Mews...

) Plugins - Mozilla Firefox

Fichier Edition  Affichage  Historigue  Margue-pages  outils

Ciocumentation...

. Installation...
- Recherche des plugins r':_i”‘r: 'u'_'t Phions +
- ailing List. .. ' —
S uri nte n et y = ﬂ A e http:/fimagej.nib. govij/plugins/
Help-->Plugins... '

Dev. Fesources. .. =

home | news | docs | download | plugins | resources | list | links
- Glisser-Déposer ::rF t_ Plugins
Widoro FUnCtans. ..

les f|ch|er§ .class ou .jar Contents

sur la fenétre ImageJ Update Image.)... Acquisition
Fefresh Menus Analysis

- Choisir I'emplacement About Plugins Collections

dans le répertoire Plugins Abnut Imare.

Color Hiskagram +

_ Mettr e a J our I es menus _@ B & httpsf firnage;.nib, goviifplugins/color-histogram. hkml

Help--> Refresh Menus Color Histogram

= Appal‘ition de Ia Author: Ditniter Prodatov (ditniter prods
Departrnent 7

nouvelle commande Leiden U
dans le menu Plugins

Sowrce:

Hel p_) Pl UglnS. . Installation: il jar to e It] er, restart Trnageld

Help— Refresh Menus
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Dossiers ImageJ

Fichier ~ Edition Affichage Favoris Outils 7

»

@Précédente v «T J ' Rechercher | Dossiers

Adresse || Fi\Image)

ijre
__Jluts

=] 13_Prefs.txt
@ Imagel
Imagel.exe
& README.html
%] unins000.dat
5 unins000. exe

12 objet(s) (Espace disque disponible : 45,3 Go) _g‘: Poste de travail
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@

Topic 01 - Installation, configuration,
help and updates



Les bases pour |'utilisation d'ImageJ



Interface

File Edit Image Process Analyze Plugins ndow Help

I i | | | i [is5= | el {=o==]
(Y7l o X % vl s e
OO z|o| 14|45 |Ala @ 2]

Text tool

Barre de menu

File Edit Image Process Analyze Plugins YWindow Help

Barre d'outils

Barre d'état

Imaged 1.450; Java 1.6.0_20 [32-hit]; 1547 of 1200MB {=1%)
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Ouvrir une image

Edit Image Process Analyze Plugins Window
| Ala 0] 2|6
{right click to switch)
Opun Mext Ctri+Maj+0

Open Samples Drag and Drop sur la fenétre
ou l'icone

Open Recent

Import

Close Ctrl+wy

File Edit Image Process ,&nahjz_e Plugins Wmdomr Help

o 2

Close Al B olz|o|<la]4/x

Ctri+5
==0ragand Drop==

Save

Save As

CEK

gl4|a] | ||

Ctrl+R

Fichier ~ Edition Affichage Favoris Outils 2

( J Précédente ~

ti\ . Rechercher

Ctri+P

Quit

__)arabido3d ™ bat-cochlea-volume. tif

Cfrap =

CiMouveau dossier =] calibration. bxt

Ttexte ™ composite. tif

_'JTr‘an<p0r‘fOFErldclsornal'-.-'irus
7eolor, tif

™ 26color. tif

™8 arabido3d.tf

™ AuPbSn40. kF

coque>.txr
e
™ Dot_Blot. kF
™% emb.jpg
"™ b, ki

<
Type : Fichier LSM Date de modification : 28/06/2006 3,39 Mo

File — Open

) C:iDocuments and Settingsilartaud\Bureaulformation imagej mriiphiviimac %

Dossiers

™ faisseaux.tif
™ |eaf tif
™ |ent

™ moelle.tif
™ rri-stack, tif
™ nb.jpa

™ nb.raw

™8 b, i

d ')

v

¥ Poste de travail
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Informations sur le pixel
sous le curseur de la souris
position en X,y

et valeur en niveau de gris

Informations image

Curseur de souris

Informations pixel

File Edit Irnaqe Process Analyze Plugins Window Help

B ofa|of 4|44

¥=142, \,-=?8, yalue=84

483%342 pixels; 8-hit, 161K

*'&*J Q, l “”" / (X) | Dey ﬁ&’ ‘,J’ ‘ﬁ’i
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Touche « - »
L leatjpe(16.7%) [2)E)K)

483x342 pixels; 8-bit 161K

File Edit Image Process Analyze Plugins Window Help
Oola|o| 4|45 AR & 2|@[s 2[4 ]8] |

Magnifying glass {or use "+" and "-" keys)

> |

Touche « + »

Zone affichée
Rapport affichage/image

483%342 pixels: 8-bit 161K

kY.

Déplacement de I'image dans la fenétre
Avec la souris et la barre d'espace appuyée
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I[| ~w——=1

|

=

Outils de sélection (ROI)

Rectang| Polygone Ligne
Ovale A main levée Angle

Point
Baguette

Choix d'outils différents : Clic droit sur triangle rouge

v Rectangle Tool v Oval selections

Rounded Rectangle Tool

Elliptical selections

Segmented Line  Multi-point Toal
Selection Brush Tool Freehand Line
Arrow tool
Options : Double clic sur I'icone de I'outil
rﬂ Rounded Rectangle Tool 1 r‘}.i. Selection Brush ‘ rvi Line Width ‘ r;’ Wand Tool 1
Stroke width: ¢ Ak Sl Mode: |[ERERTINNE v

: . - :
womer dlameler: - @ 15 | pixels £ Point Tool Tolerance: | 10.0

Stroke color, | black

MarkWidth: |0 | pikels
Fill color; | hane 7 QK

Cancel ‘

I~ Enahble Thresholding

[~ Auto-Measure

QoK l CancelJ

[~ Auto-Next Slice

. . . . [ Add to ROl Manager
Ajouter a la sélection : Maj-clic ¥ Label Points
Supprimer de la sélection : Alt-clic Feloetion Solot [yellow &8

Retrouver la sélection: Edit — Selection — Restore Selection _ oK | cancel
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Menus de sélection

Select All Cirl+A o - L Fr
Original  Fr SpLne] Fm CIRCLE]
- ELLIPSE]

Select None Cirl+Maj+A
Restore Selection Ctri+Maj+E
Fit Spline
Fit Circle
Fit Ellipse
Convex Hull

Imagel

Image Process Make Inverse

e o Create Selecti
Undo Ctri+Z reate Selection

Create Mask
Paolygt Cut Ctrl+X

Copy Ctri+C Clri+Y

Rotate. .. Specify

Copy to System
Paste ctrny | ENIANge... Width:
Paste Control. . Make Band... o
Specify Height:
nd e _|l...
Clear Straighten ¥ Coordinate:
Clear Outside Y Coordinate:
Clear Qutside To Bounding Box f Coordinate:
Fill Ctri+F

H - A ey
Line to Area [ Owal

| Centered

Draw Ctri+D .
Area to Line

Invert Ctri+Maj+l .
| Image to Selection. ..

Add to Manager Ctri+T

Options

Edit — Selection
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ROI Manager

EE®

File Edit Image Process Plugins Window Help
Q.iggf 9\ pee | é! il Measure Ctri+M
Magnifying glass {oruse"+" and"  Analyze Particles...
summarize e XY C
Distribution..

Label

Fractal Box Count...

Analyze Line Graph

Clear Results Cunve Flttmg

Set Measurements... B Manager...

Scale Bar...

Calibration Bar...

Histogram Ctri+H | = 5 =
% o = = ROl Manager E]

Plot Profile Ctri+K ixels: 8-hit 123K i Cellule

Surface Plot. . Moyau

Nucléole i
Gels — Update

Add [f

Draw

AND
Rename... OR (Combine)
XOR
Split
Add Particles
Multi Measure

Delete

Measure
Deselect

Propetties... Multi Plot
{1 Sor
Flatten [F] Specify...
Remove Slice Info
Labels..

'I o ¥ ; A V' Show All List

More s

i - by Help
Analyse — Tools — ROI Manager...ests ._ ™ Edittode | opions..
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Oozo <4l Al G2

File Edit Image Process Analyze Pluging Window Help

*Foint* or multi-point selections (right click to switch)

-
. Point Tool
Mark Width: |5 pixels

[ Auto-Measure

| Auto-Next Slice

v Add to ROl Manager
v Label Points

Selection Color: | yellow

oK Cance 1

EIE]

it (inverting LUT): 64K

0058-0140

Outil Point pour le comptage

Add [t]
Update

Rename...

Measure

More »

[ Show All

| Edit Mode
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e

] Dessin

e Plugins Window Help

'n
Angle - :
{""9 Crl+X

Ctrl+C
System
Ctri+Y 333377 pixels; 8-bit; 123K

ste Control...

Clear — Noyau

ar Outside
Ctri+F Fill - Nucléole
Draw sl Draw — Cellule

Invert  Ctrl+Maj+

Selection

Options

Edit — Clear...
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Annotations

File Edi Process Analyze Plugins Window Help
| D l::j)v l:' TE.I"F'E ¥ :I\ 2 ‘ D,-__.._.v: S“‘Zv‘ A
Texttool

), RGE; 490K

Adjust 3

Show Info Ctrl+l
Properties Ctri+Maj+P
Color b
Stacks ’
Hyperstacks »
Crop

Duplicate Ctrl+Maj+D
Rename

T ScaleBar Plus
’Nuc’e.ole Cad ar ”‘

Scale Ctri+E 5
E ]
Transform "

Width in unit. 800

Zoom Heightin pixels:

Font size:

Add Image Colar

Lookup Tables »
ide Overlay

Hide Cverlay Background:  Mone -

Show Overlay

From ROI M

Location:  Lower Right -

Iv Bold Text [ Hide Text
[ SerifFont v Owerlay

To ROI Manager

Remove Overlay

Flatten Ctri+Maj+F
Cancel

Labels

Overlay Options

Image—Overlay—Add Selection... = Analyse—Tools—Scale Bar...
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Histogramme

! ImageJ @@| ’ d Histogram of feuille @@1

File Edit Image Process BlEle:=8 Plugins YWindow Help

Measure Ctri+M  [Stk| & i’e_*’ ‘_]i

Magnifying glass (oruse"+" and’| Analyze Particles...
summarize
Distribution...
Label
Clear Results

Set Measurements...

Set Scale...

Calibrate. ..

Histogram
Plat Profile

Surface Plot...

Gels

Tools

Analyse—Histogram
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Seuillage

CO/E Type
Angle tool

Ctrl+
Ctri+Maj+P

Show Info...
Properties...
Color
Stacks
Hyperstacks

Crop Ctrl+Maj+X

Duplicate. .. Ctri+maj+D
Rename...
Scale... Ctri+E
Transfarm

Zoom

Overlay

Lookup Tables

Image—Adjust—Threshold..

Adjust N Brightness/Contrast...
.l Threshold... Ctrl+haj+T

& e}

! Threshold

Ctrl-+Maj+C

Window/Lewvel...

Color Balance...

Color Threshold...

Default v ‘Red

Size... [~ Dark background

Auto | Apply | Reset ﬂ]

Canvas Size...
Line YWidth...

Default
476x345 pixels; 8-bit 160K
Huang
Intermodes
|soData
|J_lsoData

Li
MaxEntropy
Mean
MinError
Minimum
Moments
Otsu
Percentile
RenyiEntropy
Shanbhag
Triangle

Yen
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Ve Plot Profile

. ImageJ @@

File Edit Image Process BalgelleEs Plugins Window Help
Oo/c|off £[+] weaswe  cu %[/ |48

. Plot of feuille

Magnifying glass (oruse"+" and"  Analyze Particles...
summarize
Distribution...
Label
Clear Results

set Measurements...

Set Scale...

Calibrate...

Histogram Ctri+H
surface Plot...

Gels

Tools

TBx345 pixels;

Analyse—Plot Profile
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Mesures de sélection

Plugins Window Help
Ctriem [St4] £ |,
» Particles. ..
Summarize
Distribution...

Clear Results
333%377 pixels; 8-hit 123K

Set Measurements. ..

Calibrate...
Ctrl+H
Flot Profile Cirl+H

Surface Plot. ..

Tools

@@|T . Set Measurements

ard deviation
v Wlin & ra alue
[ Centerofmass
[ Bounding rectangle

[ Shape descriptors

[ Limit to threshold
[ InvertY coordinates
[ Add to averlay

Fedirect to:

r

;i. Results

File Edit Font Results

7154

81.662 0O 141

Analyse—Measure

[v Mean gray va

[ Modal

[ Centroid

[ Perimeter

[ Fitellipse

[ Feret's diameter
[ Median

[ Kurtosis

[ Btack position

[ Scientific notation

Mone
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Mesures d'objets

a8 Plugins Window Help
!ELO z|o|- ‘AHH il o EEI A I

Magnifying glass {or use "+" and "

r 3 " r
. Analyze Particles o (=] b 48 . Results
256%254 pixels; 8-bit (inverting LUT); 64K File Edit Font Results

Size (pixel*2): | [RTAIT

SN e e
Circularity; | 0.00-1.00 a

o0
h

|J—'~._L.

a

show: | Nothing

o 0

(n]
N
ha

> [
o

[ Displayresults | Exclude on edges
v Clearresults I Include holes

[ Summarize I~ Record starts

— 0
o

4:
477 248
2
8

imn]
o
J KON
N
[m]

)
a

v Addto Manager | Insitu Show

oK ] Cancel ’ ‘Help

d
)

Analyse—Analyse Particles...
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Macro

.
';E]'[E" d Particlel abelingExample. txt
— File Edit Font Macros Debug

4/ This macro labels the blobs from the 'Blobs' test image
1 according to their area.

run{"Set Measurements...", "area center redirect=None decimal=:
run("Blobs (25K)");
setThreshold(125, 248),
- - . . . : run{"Analyze Particles...",
Fichler: Edtion/ ‘Afichace> Favors: ‘Oude ~' "minimum=1 maximum=999999 hins=20 show=Masks display ex
= PP selectwindow("Mask of blobs gif'):
u Précédente ~ ) Vo ' Rechercher run("16-bit";

: far (i=0; i<nResults; i++) {
Achesse | (2 Filimagedimacros v BJ oK Lens dowand(getResult{"xX5tart" i), getResult{"v'5tart", i});
) MacroSet.txt =] showstatistics. txt setColor(getResult("Area", i});

£) MakeMontage.txt ] Snake.bxt e

5] MakeSelectionDemo. txt (=] StartupMacros. txt }

[Z] Mandelbrot, txt =] TableTricks.txt -

S particlel abelingExample. kxt [Z] TextDemo.bxt

[Z] PrintToTextwindow.bxt [Z] Toolshortcuts.txt
) RandomOvals.txt (=] ToolSwitcher.txt
] ROI_Manager_Stack_Demo.txt

_1 RoiManagerMacros, bxt

Z) RoiManagerMoveSelections. txt

—— — R e — 2 - -
) Rokatiapchivon i . blobs.gif - File Edit Font Results

[Z] SaveAsIPEG.txt ]Area ]}(M il IXStart IYSté"
< 170 206414 203488 205 195
472 26319 215160 21 199
613 103.332 214.269 99 199
543 62664 217835 60 203
585 234522 227816 214
888 180452 230.218 217
281 138466 233655 223
46.542  240.989 232
76.827 242827 242
110800 246.500 246

Type : Document b 579 octets
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File Edit Image Process Analyze REEEIEES Window Help

B olaof <] /x| A T e crve

Abort Macro ar Plugin {or press Esc key) Shortcuts * Run..
Edit. ..

startup Macros. ..

Record...

" —"Y

. Recorder

Record: |[fENGENE v Name: |Macroijim Create
run(“Blobs (25K)"):

setdutoThreshol l("Default™) ;

Sfrun("Threshold...™);

setThreshold{l26, 255);

run{"Convert to Mask™);

run{“Close™);

Plugins—Macros—Record...
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Plugins

File Edit Image Process Analyze BEUBIEESR YWindow Help
IE O =~ AN A4 Macros
i Abort Macro or Plugin {or press Esc key) Shortcuts

Utilities = —

N ew

File Edit Select Transformation View Help

Compile and Run...

Analyze ve 3D Surface Plot

Examples stack 3D Surface Plot

Stack Filters Volume Viewer

Graphics
. batcochlea-... [ |[E]X

36/114; 121x154 pixels; 8-hit ZMB

Input-Output

Macros

Process
' Stacks

Tools

&

>« >

Plugins—3D—3D Viewer
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Barres d'outils

File Edit Image Process Analyze Plugins Window Help
AlafE 2|®

| | |

OOz |o| <4+

| Switch to alternate macro toal sets
Arrow Labelling Tools

Drawing Tools

Example Icons

Lookup Tables

Luts Macros and Tools Updater
Magic Montage

Plugins

ocale Bar Tools for Microscopes
otack Tools

Toolset Creator

Help...

AQJl s << > o]+ ] -
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Panneaux de commandes

4 ImageJ - @@1 rE Control Panel @1

Colar picker (0,0,00 shorteuts

LItilities ¢

[ ey v Find Commands. .. Ctrl+L

Contral Panel. Ctrl+haj+U

Compile and Run...

. I 1
* Control Panel. . EUﬁ“ﬁEE @@

sy Show Parent

e+ 3| +i= Cormmands..
Conkral Panel. .,
Examples

Filters Imaged Properties. ..
Graphics Threads. ..

Capture Image

INput-Output

Benchmark Image] Properties...

macros
Proc

Segmentation

] I

Tools L

-2 GEraphis

g
3
3
3
3
3
3
3
3
3
-

Plugins— Utilities—Control Panel
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Topic 02 — Basic tools 1

Topic 03 — Basic tools 2



[ 4

L’image numerique
Les Prétraitements
La Segmentation
Les Post-traitements

La Quantification



Image et perception




Image et deformations

Bruit PSF
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Image numeérique = tableau de pixels

= ophrys-1.jpg (600%)
1364%584 pixels; RGB; 828K

EEX

1 364x584 pixels; RGB; E:QK

Détail = Affichage * 6
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l!"ia Résolution s CER

1024x1024 pixels, RGE; 4MB

Impression 300 dpi — 8,5cm

1024*1024
1 Mega pixels
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| NK| 'Piﬂ CO d ag e b 1N a.| e = ophrys-1.jpg

364x%584 pixels; 8-hit 207K

r ——

% ess (3200%) @.-

4x4 pixels; 8-hit; 0K

r f—Y

£ ess.ixt EEX
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1l Codage

b= ) ) i
- 1bit—=>2 valeurs 3bits—=>8 valeurs 5bits=>32 valeurs
*Sans titre-4.0 (indexée, 1 calque) 282x565 (X] sans titre-4.0 (indexée, 1 calque) 282x565 *Sans titre-4.0 (indexée, 1 calque) 282x565

Fichier Editon Sélection Affichage Image Calque Ouf Fichier Editon Sélection Affichage Image Calque Fichier Editon Sélection Affichage Image Calque Ou

(& (&
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~ Ih!;a

) Codage 8 bits 0->255 Valeurs de Niveaux de gris
7 "L ess.tif (3200%) EE

44 pixels; 8-hit 0K

|
J e |

™

= ophrys-1.jpg
364x584 pixels; 8-hit, 207K

L ess_8.txt E]

File Edit Macros

217
1086
0

255

‘ Apply H Preview [ Cancel
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Codage couleur 24 bits RVB

= ophrys.jpg (=13

| 364x584 pixels; RGH; 828K

=~ ess_rvb.

180,139,125
0,255,0
0,00

255,255,255

082,139
255,0,0
0,00

255,255,255

Volker BAECKER - Marc LARTAUD



Piles d’images : Stack

581256 (58); 256%256 piels: RGE: BAMB

6 {137); 6 pixels; RGE; 64MB ST SRR

X Volker BAECKER - Marc LARTAUD



Image Composite

Chann... |

it 768K

v Channel 1
v Channel 2

I+ Channel 3

Mare =

Minimurm g

Maximum

Brightness

Cantrast

Volker BAECKER - Marc LARTAUD



Format d'image

8bit

16bit :
32bit

8bit color
RGB 24bit
Stack
HyperStack

Format de fichier

RAW : image brute

TIFF : sans perte + metadonnées

JPEG : compression avec perte d'information

LSM : format propriétaire de chez Zeiss
OME-TIFF : format Open Microscopy Environment



@

Topic 04 — What Is a digital image?
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L’image numerique

Les Prétraitements

Ameélioration de la visualisation
Filtres et opérations

La Segmentation
Les Post-traitements

La Quantification



{W m; Histogramme
HAL=1H = Dynamique = [ valeur_mini, valeur_maxi ]

_ ophrys2.jpg DEK - ophrys.jpe EEX

364x584 pixels; 8-hit; 207K

364%584 pixels; 8-hit; 207K

~ Histogram of ophrys-2
300x240 pixels; 8-hit; YOK 300x240 pixels; 8-hit; YOK

0

Count: 212576 Min: 3 Count: 212576 Min: 10
Mean; 35.579 Max: 116 Mean; 81.068 Max: 255
StdDev: 35.507 Mode: 12 (21784) StdDev: 76.889 Mode: 31 (8168)
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Minirnum Mini
Maximum Maxi
Brightness Luminosité
rightness
Contraste

Contrast

_
L wal

Corrections linéaires

Niveaux

Window: 222

: ........ A'Jtcl ......... :l} Reset ‘

Set | Apply

Volker BAECKER - Marc LARTAUD



r

f—.. Enhance Contrast

Saturated Pixels: m %

v Mormalize

Iv Egualize Histogram

Normalisation Egalisation
Process—Enhance Contrast

Volker BAECKER - Marc LARTAUD



Correction non linéaire du Gamma

y =range * (x / range ) * gamma
range = gamme de valeurs des pixels de I'image

352137.png (75%). =B x |

375500 pixels; é;f:ﬁ; 183K

352137-2.png (75%)

Il 375x500 pixels; 8-hit; 183K

. Gamma

Yalue: <

v Preview

—
'S Gamma. pdf - Adobe ..

227%227 pixels; RGB; 201K

Process—Math—Gamma...
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364584 pixels; 8-hit; 207K

364x584

| Preview H Cancel

010 J
O l:
364584 pixels; 8-hit; 207K
-
 \
P
-
e
£
' Apply H Preview ‘J Cancel

s B Y o

Apply H Preview Cancel ‘

: i‘liii==::,‘

Aol

Preview l Cancel




44 pixels; 8-hit 0K

Réglages avec la LUT Hi Lo

Edit LUT

"

= ophrys.jpg (300%)

364x584 pixels; 8-bit; 207K

& Histogram of ophrys
300x240 pixels; RGB; 280K

% Histogram of ophrys
4 300x240 pixels, RGH; 280K

Volker BAECKER - Marc LARTAUD



, [‘| ~w——=1

Réglages avec la LUT Hi Lo

|

=

e

= ophrys.jpg (300%)

364x584 pixels; 8-hit; 207K

"

L~ Histogram of ophrys
300x240 pixels; RGBH; 280K

0

Count: 212576 Min: 10
Mean; 81.068 2

Max: 255
StdDev: 76.889

Mode: 31 (8168)

List| copy| Log|

Volker BAECKER - Marc LARTAUD



~ Imagel)

File Edi lmage Process Analyze Pluging Window Help

Bold e

| Segmente Adjust

Show Info..

Duplicate...
Rename...
Scale...
Rotate

Zoom

Lookup Tables

| ! {
v A [l |2
b
Ctri+l

Ctri=Maj+P
> Convert Stack to RGB
b RGB Spit
RGB Merge...
Show LUT
Ctrl+Maj+D Edit LUT ..

Color Picker... Cirl=Maj+K
Ctri=E

Fire
Grays

ice
Spectrum

3-3-2RGB

Blue

Cyan

IMagenta
Yellow

Red/Green

Invert LUT
Apply LUT

Outils LUT dans ImageJ

L LUT Editor

Volker BAECKER - Marc LARTAUD



Bx - FluorescentCells. tif (75%) E]g‘

f3(Blue); pixels It; Fhgk

113 (Reds; 51251 2 pixels; 8-hit, 768}

176
b2

h.llhiAn imum
[l

Maximum

Composite |

Brigﬁiness

l

WV Channel 2 ~ Contrast

IV Channel 1
¥ Channel 3

!\ppl\,r 1

Image—Color—Make Composite

Volker BAECKER - Marc LARTAUD
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Topic 05 — Brightness and Contrast
Adjustment
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L’image numerique

Les Prétraitements

Ameélioration de la visualisation
Filtres et opérations

La Segmentation
Les Post-traitements

La Quantification



i Filtres de convolution

Image source

] o]0 en] 0
] 0] 00 o0 0
] ] 20 o0 0

] 0] 00 o0 0
] ] o] 0] 00

Noyau

Image résultante

100|100(100{100|100
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108

Volker BAECKER - Marc LARTAUD



Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108

Volker BAECKER - Marc LARTAUD



Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 133
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108

Volker BAECKER - Marc LARTAUD



Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108
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Filtres de convolution

Image source Noyau Image résultante

Somme /12 = 108

Volker BAECKER - Marc LARTAUD



;yfg Filtres de convolution

wlio

o]0

o] o]0 0] 0

o
] ] 00 0] 0 ol o o

w2 020 LB =)
5%5 pixels; 8-hit DK

5%5 pixels; 8-hit 0K

1 [

B Le résultat d'un tel filtrace est un liszage de lYmace, il s'acit d'un filtre passe-has

Volker BAECKER - Marc LARTAUD



Noyau

Image source

Produits du noyau
et de la source

Image résultante

Le pixel cible prend la valeur de la somme des produits normalisée

Volker BAECKER - Marc LARTAUD



P — N— N r — N— N

= ophrys.jpg @ FI |tre -~ ophrys.jpg @

364x584 pixels; 8-hit; 207K

364x584 pixels; 8-hit, 207K

passe-bas
moyenneur

r

~ Convolver...

Open... | Save..

[v' Normalize Kernel

OK Cancel
— 'lot of ophrys Q@

L L
~ Plot of ophrys =B 5204250 pixels, 8-bit, 126K

Gray Value
Gray Value

Distance (pixels)
Distance (pixels)

List Save .. Copy... List Save... Copy...

Process—Filters—Convolve...

Volker BAECKER - Marc LARTAUD



= ophrys.jpg @@ Fi Itre = ophrys-1.jpg @@

364x584 pixels; 8-hit, 207K

364x584 pixels; 8-hit; 207K

Gaussien

™ N
~ Gaussian Blur...
Radius (pixels)

[~ Show Kernel

(8114 Cancel

\
&

Gray Value
Gray Value

Distance (pixels)

Process—Filters—Gaussian Blur. \ >

Volker BAECKER - Marc LARTAUD



b=

Filtres Passe-haut

Le résultat est une accentuation des détails et du contraste
mais aussi une augmentation du bruit

Volker BAECKER - Marc LARTAUD



Iv Maormalize Kernel
I_ F' r'Eg'...'i By

v Maormalize Kernel

I_ F' r'E!'nln'i (=301

Les images sont convoluées
par les filtres de Sobel
Le résultat est |la racine carree
de la somme des carrés des images

Process—Finds Edges

= ophrys.jpg DEX

Volker BAECKER - Marc LARTAUD



IRl  Filtre non linéaire : le filtre médian

Un filtre médian affecte au pixel central la
valeur médiane de la série :

La valeur médiane de : 12,13,14,15,18,19,21,27,29 est

Filtre min —
Filtre max —

Volker BAECKER - Marc LARTAUD



— R— DE— — r - — — o EE——.
J @ ~ ophrys.jpg @@
364x584 pixels; 8-hit, 207K 364x584 pixels; 8-hit; 207K

Filtre
median

Radius: |2  pixels

_ Plot of ophrys-1 (] % OK | Cancel

i
=
L
=
=
©
ol
(6]

Gray Value

Distance (pixels) E
Distance (pixels)

List | Save..| Copy...
A—J—J_Y_J i List | Save..| Copy..

Process—Filters—Median...



Combinaison Gaussien Laplacien

Laplacian

1 1

Laplacian of Gaussian (LoG)

Les propriétés de réduction de bruit des filtres Gaussiens peuvent étre
utilisées en combinaisons avec d'autres filtres qui au contraire génerent du
bruit, comme les filtres Laplaciens. On peut par exemple choisir d'appliquer
d'abord un filtre Gaussien pour réduire le bruit, avant d'appliquer un filtre
Laplacien pour détecter les points autour desquels les variations de
luminosité sont importantes.

Volker BAECKER - Marc LARTAUD



Filtres et Opérations dans ImageJ
& Convolver...

~ Image ElE&

File Edi Image EaGle=l Analyze Plugins Window Help

= | . | { =

B O[O smootn curtars WA |7 |mIGS] |

Sharpen
Cirf+laj-F Open.. | save.. |

v Normalize Kernel
0K i Cancel

Find Edg

Enhance Contrast
. Image Calculator

Imagel: |ophrysjpy -
v

Operation: [Arjd

IMages. ubtract
Multiply

Freehand line sel

Noise

Shadows

Binary
Convolve...

Gaussian Blur...
Median...
Mean...
Minimum...
Maximum...
Unsharp Mask...

Math
FFT

Fiters

Divide

Image Calculator...

Subtract Background...
Ctri=Maj+R

Repeat Command

Variance...
Show Circular Masks...

Volker BAECKER - Marc LARTAUD



Topic 06 — Noise and filter



Correction du fond

Sources de degradation

- Bruits de la caméra: bruit aleatoire, «pixels chauds» ,bruits périodiques
- lllumination non-homogene

Correction a la capture

Fixer les réglages microscope — acquisition

Captures moyennées d’'un champs noir CN (en coupant le trajet optique)
d’'un champs clair CC (lame sans échantillon) et de I'échantillon

Image corrigée = ( (échantillon - CN) / (CC - CN) ) * 255

Raw Image Flat Field Frame Dark Frame Corrected Image
] 2 N

:‘v.
N

U
._-'

Vs R
N o T,

T .

b\"]‘. “i(‘“ 3 ‘

12 , % s %
e oY
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Correction du fond

Correction apres la capture
Bruit aléatoire : filtre gaussien ou médian mais perte de détail

Pixels chauds : filtrer les pixels saturés isolés

Bruit périodique : filtre de Fourier

lllumination non-homogene :

- Soustraire la méme image tres floue (filtre gaussien tres large)

- Algorithme « rolling ball » (ImageJ Process—> Substract Background)
- Toute une serie de plugins implementés dans ImageJ (Fitting a polynomial surface)

Volker BAECKER - Marc LARTAUD



Masquer le fond

. Gaussian Blur...

Radius (pixels) | 3:1

OK Cancel

lji c .'[rivf :

Operation:  |Subtract

Image2. | ﬂAIZI u

v Create New \Window

v 32-hit Result

Cancel

Volker BAECKER - Marc LARTAUD



,glong (ﬂonargg) (7§%)
1578542 pixels; 32-bit 1.2MB

|

Orig —(Flou — Orig)

Flou - Orig

Volker BAECKER - Marc LARTAUD
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Topic 07 — Background correction
Unsharp masking



]

L’image numeérique

Les Prétraitements

Permet de séparer les

La Segmentation régions d'intérét du fond.

Les Post-traitements

La Quantification



Le Seuillage automatique

L ophrys-1.tif DEK

271%2549 pixels; 8-bit BYK

0

Count: 70189 Min: 16
Mean: 92.651 Max; 253
StdDev: 76.652 Maode: 37 (3358)

Value: 194

U—St‘ EEV—I Eq—l Count: 160

271%259 pixels; 8-hit BAK — 1) .

. Threshold

Default v | Red

v Dark hackground

M Apply Resetﬂj

Image—»Adjust—>ThreshId...

Volker BAECKER - Marc LARTAUD



Le Seuillage automatique

L ophrys-1.tif DEK

271%2549 pixels; 8-bit BYK

0

Count: 70189 Min: 16
Mean: 92.651 Max; 253
StdDev: 76.652 Maode: 37 (3358)

Value: 194

U—St‘ EEV—I Eq—l Count: 160

271%259 pixels; 8-hit BAK — 1) .

. Threshold

Default v | Red

v Dark hackground

M Apply Resetﬂj

Image—»Adjust—>ThreshId...

Volker BAECKER - Marc LARTAUD



Le Seuillage automatique

L ophrys-1.tif DEK

271%2549 pixels; 8-bit BYK

0

Count: 70189 Min: 16
Mean: 92.651 Max; 253
StdDev: 76.652 Maode: 37 (3358)

Value: 194

U—St‘ EEV—I Eq—l Count: 160

271%259 pixels; 8-hit BAK — 1) .

. Threshold

Default v | Red

v Dark background

‘ o Auto | Apply | Rese e
Image—Adjust—Threshold... e [ )

Volker BAECKER - Marc LARTAUD



346365 pixels; 8-hit; 123}

<

346365 pixels; 8-hit 123K

Auto ‘ Apply | Reset_! Set ‘




Le Seuillage automatique

Yiw

L Clipboard =B i Lo = | 3]
346x362 pixels; 8-hit, 122K < g

File Edit Font
Lry

Default 126
Huang: 187
Intermodes: 96
IsoData; 126

Li: 85
MaxEntropmy: 128
Mean: 180
WinError(l). 180
fdinimum: &0
Maments: 196
Otsw: 130
Fercentile: 184
RenviEntropy: 134
Shanbhag: 181
Triangle; 182
Yen: 135

Image—Adjust—AutoThresho




r

4 Clipboard

346x362 pixels; 8-bit, 12

Seuillage local automatique

r

r

. Threshold

Default v | Red

[ Dark background

Autol Apply Reseti Setl

Auto Local Threshold

Auto Local Threshold 1.1

Method

Radius |15

Special paramters {if different from default)

Parameter1 O

Parameter2 [0

Iv White objects on hlack hackground

Thresholded result is always shown in white [255].

oK I Cancel’

N

346x362 pixels; 8-hit (inverting LUT); 122K

- .

\'\ /

' -
: [ 4

‘\ 5 i
.(‘.. 4 l v, o
- 4 A

346x362 pixels; 8-hit: 122K
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Plugin k-mean clustering

r- - e — - -y
d age J T 5 P ————————————————————————————————————— -
Bl - @@| . K-means Configuration

File Edit Image Process Analyze REBEIEES YWindow Help

Ojojz|o| < 4| «8 Al¢ macros »
i Color picker (0,0,0) Shortcuts N |

Jjjl Utilities »

346x364 pixels; 8-bit 123K New L4

-

Number of clusters |3

Cluster centertolerance |0.00010

v Enable randomization seed

: H 1 40
Compile and Run... Randomization seed o

o
3 ‘ | [~ Show clusters as centrid value
: 3 3 S A A
» ' - ab | Enable clustering animation
/ Analyze ¥ [~ Print optimization trace

Examples ’

/" | Filters »

oK ] Cancel[

) Graphics ’
» - | 2 3
. Y ‘e . L J IRpUEDURL | 346x364 pixels; 8-bit, 123K
y Py - -
" Macros » e S T
.. i A
, o . , Process > o aag
. ‘ .
» ® | Sl | Segmentation
BN | Sfacks Maximum Entropy Thresho
> Tools v
®
L] 'y
. ® ®
[ ¢ ] * e
1 ® @
. .
L . .
L] ]
. . .
L T
. ﬂ'} . 4 3 : Y S .




"

~

= Gaussian Blur...
Radius (pixels) |

[~ Show Kernel

oK ] Cancel_[
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FFT filtres dans le domaine de Fourier

~ Seuil Orig
249254 pixels; 8-hit B1K

CEX

256%256 pixels; 8-hit 4K

= brig @ = FI;T (;(;rig E]

. Modif FFT of Orig @ - Seuil Inverse FFT of Orig [= |[B][X]

256256 pixels; 8-hit; 64K

Volker BAECKER - Marc LARTAUD



Couleur et
segmentation
separation RGB

r

5- bleu-1

‘ \\ \\\*

||h

Image—Color—Split Channels...

Volker BAECKER - Marc LARTAUD



nen
| =

Décomposition HSI

la Teinte ou Hue se référant a la couleur

codée de 0 a 6 correspond a une distribution cyclique des couleurs
le noir, le blanc et les nuances de gris sont codés a 0, comme le rouge

la Saturation : mesure de |'absence de blanc dans une couleur
le " rouge pompier " étant une couleur saturée et le rose une couleur non saturéee

I'Intensité ou Luminance : mesure de l'intensité d'une couleur, distinction entre clair et

foncé

Veri

Jine

Cyan
3

0-6
Houge

Blew

Magenita

Volker BAECKER - Marc LARTAUD



il Couleur et segmentation
séparation HSI Crsor21ipe BB

1200x247 pixels, 8-bit, 48K

= 1 (saturation)
E ||r| 247 pix PI', a- hlt 43 l/

[200x247 pixels, 8-bit: 48K

P (saturation) ' ' &1 (brighmesw

Image—>Type—>HSB Stack..

Volker BAECKER - Marc LARTAUD



Seuillage couleur

. Threshold Color (experimental)

Saturation

. Jeolorif - [o]X]
368x363 pixels; RGB; 522K
°
o O
o 2 .0'. 205
@ %00 @ras e
.0 ° 4 3 oo ® 9 2
9 o o 'y a9 ¥ ]
» . . .’ S ™
0.9 OO.. '..... .‘i"""- @ 7. 6
@ ’ . ¢
P [~ .:. 0"2 —- &
g ’ “ . .o
0.0 P00 .. . o B
BRR o . A ‘ . P
(] 000 [X) 0% © i,
09 - - .
0o _%'p .__ S Qe 9, o
2 9. ohe b P
° [ y o
' - o ) @
o 00 .G b
) - [

v Pass
;‘. {
== |
< » 120
£ » 255
Brighthess
‘ l 1V Pass
< » 120
< » 1255
| Thresholding method: | Default v
Threshold color, |B&W W '
Colorspace: HSB w

Original

v Dark background

Select

Sample ‘

Stack

Macro

Help

t Image—Adjust—Color Threshold..

CER

375%363 pixels; RGB; 532K

.............

368363 pixels; RGB; 522K

$39 o 88"
7%
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o

Yectors | FastRed FastBlue DAB

[ Shi
Fa
IMethyl Gre
IH&E DAB
HAEC

Azan-Mallory

. embcol-1.tif (Colo

hit; 1

r[3))

u
23K

Volker BAECKER - Marc LARTAUD



Topic 08 — Segmentation



]

L’image numeérique
Les Prétraitements
La Segmentation
Les Post-traitements

La Quantification

Transformations de
morphologie
mathématique



Principe

| L
Elément structurant
On déplace I'element (0 | @ —— {

structurant sur toute
'image

=

Exemple d’€léments structurants

reponse negative

Le pixel sera noir si:

@ rcponse positive
I'élément structurant est
Inclus dans un objet de

I'image

—-EROSION

I'élément structurant @ reponse negative
touche un objet de I'image @ reponse positive

- DILATATION
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| !—H = erosion
:Pi; \Vilel¢ P h O m ath TR
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Morpho_math

=~ panda.tif
286x258 pixels; 8-hit, 72K

EER

EER

- carte des distances
286x258 pixels, 8-hit, 72K

(5]

Volker BAECKER - Marc LARTAUD



4 ImageJ @@|‘

File Edit Image BEHEEER Analvze Plugins Window Help

BHo x|©~ smooth Ctrismaj+s | J | 4 (& | | > ]
Text tool sharpen

Find Edges

Find Maxima..

Enhance Contrast

Moise »

shadows 4
Math | Convertto Mask
FFT ’

Filters 4

Erode
Dilate
Batch Open
Image Calculator... Close-

Subtract Background...
2 drieroun Outline

Repeat Command Ctri+Maj+R )
: Fill Holes

Skeletonize

Distance Map

Ultimate Points
Watershed

Yoronoi

Options...

Process—Binary—Options

Menu Binary

Binary Options.

terations (1-100: |

Count (1-8): |1

|~ Black hackground

I~ Pad edges when eroding

EDM output: | Overwrite W

oK l Cancel] Helpl

Volker BAECKER - Marc LARTAUD



% Erodé Ultime

3
.

\ i
4
.

L’érodé ultime : la derniere fraction de | 'objet restant avant sa
disparition lors d’érosions répeétees.

@ i = Erodée ultime

LER f i

. Clipboard
1 264%259 pixels; 8-hit BBK

1 264%259 pixels; 8-hit BBK

Volker BAECKER - Marc LARTAUD

Process—Binary—Ultimate Points



ﬁvw——zq

m“;‘ I

La lignhe de partage des eaux : watershed

|

L Clippoard-5 . [2|EX]

1216%215 pixels;

< Clipboard-2 (=13

1216%215 pixels; 8-hit 45K

Cette transformation morphologique est la principale méthode de
segmentation d'images proposées par la morphologie
mathématique.

Process—Binary—Watershed

Volker BAECKER - Marc LARTAUD



Process—Image Calculator...

(A.l AND In)

(A)OR (B)

|
N,
-

(A)XOR (B)

1

Volker BAECKER - Marc LARTAUD



[];! Construction d’une fonction contour

Contour

Erosion 1 l XOR <




Morpho_math en niveaux de gris

346%364 pixels; 8-bit; 123K 346x364 pixels; 8-bit; 123K ) 346%364 pixels; 8-bit; 123K

Erosion Dilatation
agrandit les zones agrandit les zones
sombres claires

Plugin
Grayscale Morphology

Plugins—Morphology—Gray Morphology

Volker BAECKER - Marc LARTAUD



[

346x364 pixels; 8-bit; 123K

Morpho_math en niveaux de gris

346364 pixels; 8-hit; 123K

.
.'.
/ .
. ’d
"
B W

OQuverture

Erosion puis
Dilatation

supprime les petites
zones claires

Plugins—Morphology—Gray Morphology

346%364 pixels; 8-hit 123K

-
.
o
B " »

Fermeture
Dilatation puis
Erosion

supprime les petites
zones sombres

Volker BAECKER - Marc LARTAUD



Exemple

333%377 pixels; RGB; 490K

Colour Deconvolution

r -

L embcol-1.tif (Colour[1])-1 [3(=13

333377 pixels; 8-hit 123K

Seuillage
. embcol-1.tif {Colour[1])-2 E] .1

33337V pieels; 8-hit{inverting LUT); 123K

r
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Exemple

Analyse particules — ROl Manager

r

C[5[X]

. ROI Manager

333x377 pixels, 8-bit (inverting LUT); 123K 0001-0116 Add [

0002-0125

0003-0145 Update
0004-0160 Delete
0005-0215 »

0006-0230 |_Rename..
0007-0242 MEasirs

Deselect

=13

Flatten [F]

More »
IV Show All
v Edit Mode

Volker BAECKER - Marc LARTAUD



Exemple

333%377 pixels; 8-hit (inverting LUT); 123K

Boucher les trous

133%377 pixels; 8-hit {inverting LUT); 123K

EE 3K3TT pixels; 8-hit{inverting LUT); 123K
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Exemple

Mesures des moyennes de niveaus de gris
sur la carte des distances —

Estimation de la position des grains d'amidon
dans la cellule

r

. ROI Manager @ X

0001-01186 Add [t]

0002-0125 i

0003-0145

0D04-0160

335;3;5 & 333x377 pixels; 8-hit {inverting LUT); 123K
0006-0230 Rename...

0007-0242 i

0008-0254

0008-0282

0010-0324

333x377 pixels; 8-hit {inverting LUT); 123K
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Topic 09 — Matematical Morphology



e

L’image numerique
Les Prétraitements
La Segmentation
Les Post-traitements

La Quantification



|
Fie Edit Image Process WUCUZel Plugins Window Help = Set Measurements

3 |
B OISO~ measure v Area v Wean gray value
Segmented line selections|  Analyze Particles... [” Standard deviation I Modal grayvalue

Summarize e ——— e [ Min & max grayvalue | Centroid

4 Analyze Particles

Distribution... [V Center of mass [~ Perimeter

Label Size (pixeln2): | TR, [ Bounding rectangle | Fitellipse
S2 b )]

Clear Results [ Shape descriptors | Feret's diameter
Circularity; | 0.00-1.00 . = ,
Set Measurements.. [ Integrated density I~ Median
Show: | Nothing [ Skewness [ Kurtosis

[~ Area fraction [~ Stack position

Set Scale...

Calibrate.. [~ Displayresults ™ Exclude on edges
Histegram Ctri=H [~ Clearresults I Include hales
Plot Profile Ctri+K [~ Summarize [~ Record starts

Surface Plot.., v Addto Manager | In situ Show

[ Limit to threshold v Display lahel

[ InvertY coordinates | Scientific notation

Redirectto:  [EEE «

0K | Cancell Help[ :
Decimal places (0-9): |3

% Histogram of Cellules : i oK | cancel| Help |
300x240 pixels; 8-hit, 70K

Distance in Pixels: |1200

Known Distance: 11‘0_0

Pixel Aspect Ratio: ]7}1

Unit of Length: ]m
B 200000 ]

0

Gray Value

Count: 1655680 Min: 0 Scale: 1200 pixelsfinch
Mean: 177.262 Max: 255
StdDev: 54.860 Mode: 248 (64439)

| Global

0.00 Distance (inches)

List] Copyl Log] . oK ] Cancel] List | Save..| Copy..|=x=0.43, v=244.3
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Mesures

- Longueur

- Surface

- Périmetre

- Moyenne des valeurs de niveaux de gris

- Niveau de gris le plus fréquent (sommet de I'histogramme)
- Min et Max des niveaux de gris

- Centroid : moyenne des X,y

- Center off mass : moyenne des X,y pondérée par les intensites
de niveaux de gris

- Circularité : 4pi(surface /périmetre2) = 1 pour un cercle

- Etc ...
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Topic 10 — Quantification



