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Reminder : What is an image?



Object

An image is a partial representation of reality

vV

N\ /
/ ‘

Sample preparation

Visualization system \_’

microscope / stereomicroscope

S

I\

v

Digital image

Imaging system

*scanner
*camera

*Camera linked to the equipment:

microscope / stereomicroscope

Image analysis
and
Communication
of informations




Reminder...

N [ )

Samples preparation Visualization system Imaging system (camera)
*Mounting media

Light path should be clean Exposure time
No dust !! File format when saving data
\r \— 8 A /
:
_+_5Pox/1.‘4\ / \
H Immersion media: Analyse et manipulation des images
(- refraction index
- -3 Attention !! Improper handling of images can destroy information

because it is based on "false" results.
(conserve as much as possible raw data!!)

Plastic surgery of image can change the conclusion of image analysis!!

https://www.youtube.com/watch?v=c Oi2HKom Y

\ In Defense of Image Data & Analysis Integrity /



https://www.youtube.com/watch?v=c_Oi2HKom_Y

LUT (Lookup Table) : Correlation table

Allows to correlate numerical value and the vizual aspect of the image.

[i% slide014_sec01_... —
1.89x2.13 microns (8x9); RGB; 0K

O

X

LUT

255

2 Pixels: (PICTure ELement)

Grey level

—

231 220 224 E 246 241
216 230 235 238 222 231 243 229 218
189 192 219 219 217 239 240 233 233
148 167 175 192 192 181 198 210 203
137 139 147 159 161 177 188 164 203
119 127 126 136 134 178 159 176 161
92 88 115 107 134 126 138 143 127
55 74 80 85 104 93 98 106 116
64 52 72 77 80 78 81 84 96




Reminder : Image dynamic of a digital image

Notion of bit (Binary digit) : image dynamic

Bit Depth and Gray Levels in Digital Images
2 Bit 4 Bit 6 Bit 7 Bit 8 Bit 10 Bit A n bit image can contain up to 2" bits of

different grey levels.

d eee 16bit
Gray Levels

Figure 4 (Bit Depth)

1 024

http://zeiss-campus.magnet.fsu.edu/articles/basics/digitalimaging.html



http://zeiss-campus.magnet.fsu.edu/articles/basics/digitalimaging.html

Reminder : « colour » and « false-color » image

« Colour» image « False-colour» image

[
0 255
[
0 255
N
0 255

Playing with LUTs, some information is better revealed!

i
i

An RGB image contains informations

Light filter fom R + G + B channels.



Prioritize manufactuer format or OME tiff format when analysing image data or want to publish images.

Otherwise

Attention: 2 type of tiff format
OME Tiff (Metadata kept) : Open Microscopy Environment
Tiff : Metadata lost

lllustration : png/jpeg
Compressed format OK, you don’t need details and it allows also to avoid a heavy file like over 200Mo.




Download Fiji and
Open an image



Why Fiji? And not Image)

4 Imagel

File Edit Image Process Analyze |[Elfelal Window Help
Qo] || /] L[t \| A dacros

*Oval*, elliptical or brush selections (right clici  Shortcuts

Utilities

New

ActionBar . . vee
——— e https://imagej.net/Fiji
File Edit Image Process Analyze BlJ
EQIG|U|/,IA.‘¢?{ “\‘A'O\IJ“] BigDataViewer

Fiji Is Just) ImageJ 2.1.0/1.53c / Java 1.8.0_172 (64-bit)| Bio-Formats

2 Cluster Fiji is just Imagel) with options already installed.

Color Inspector 3D

vy v v v

Compile and Run...
Install... Ctrl+Maj+M

3D >

Analyze » Droplet

Examples > 3 Editor

Filters » & Examples

Graphics » Feature Extraction . .

e o ’ ) For users - Fiji is easy to install and has an

QR Decoder iotd HDF5

i I [ automatic update function, bundles a lot of

Jancka 1265 Rester plugins and offers comprehensive documentation.

LOCI

LSM Toolbox
Landmarks
Macros

e For developers - Fiji is an open source project

MorphoLibJ

e hosted in a Git version control repository, with

ObjectJ

Optic Flow access to the source code of all internals, libraries
OrientationJ .
o and plugins, and eases the development and
QR Decoder . . .
| i scripting of plugins.
8 SPIM Registration
Segmentation
Skeleton
Stacks
4 Stitching
Time Lapse

Tracking

Transform
Utilities
Volume Viewer

v

10


https://imagej.net/Fiji

Open files : drag and drop

File Edit Image Process Analyze Plugins! dow | Help
Ojo|z|o| /8 Ala]d 4
o

=Drag and Drop==>

Drag and drop |.,

Epinglerd Copier Coller . | Copier vers ~ =iRe
Accés rapide Coller¥Qraccourci
N,'S Presse-papiers Crganiser
7] 1 » MNouveau dossier
MIS-Elements
Viewer 5.21 ... MNom
7 Accés rapide
MetaData
test

“ I Bureau
¥ Teléchargements 5 21.03_17 18h.Iif TEST

ZEN 2011 MetaData | Documents B 210317 18h.Iif TEST_Serit
| Images 8 21_03_17 18h.lif TEST_Serit

B na An 4T A o TEeT o

If single image: directly open
image with 1 dimension

This is the case for classical format :
png, jpeg, in some case tiff

If the file is in manufactuer format and
contains several images : 2 steps

Manufactuer format is : Ism, lif, lef, nis etc...

11




@ Bio-Formats Import Options et
Stack viewing Metadata viewing Information
View stack with:  |[Iglll=]g e ™ Display metadata View stack with - The type of image |~ |
Stack order: WYCZT j ¥ Display OME-XML metadata viewer to use when displaying the dataset.
I™ Display ROIs Possible choices are:
o pixels, only metadata.

Dataset organization Memory management » Standard ImageJ - This option
™ Group files with similar names [T Use virtual stack is deprecated (i.e. intended for =
[T Open files individually [T Specify range for each series use by old mac:rf:rs only). Please

use Hypersiack instead.
I~ Swap dimensions ™ Crop on import & Hyperstack - Display the pixels
™ Open all series in Imagel's built-in 3D viewer.

& Data Browser - Display the

[T Concatenate series when compatible Split into separate windows pixels in the multidimensional

Data Browser viewer. The Data |
[ stitch tiles [~ Split channels Browser has some additional
Color options [~ Splitfocal planes features on top of the normal

ImageT hyperstack.
Color mode: |Cnmpnsite j I™ Splittimepoints # Image5D - Display the pixels in
[ Autoscale . Joachim Walter's Image3D -

Or Colorized
DK | Cancel |

@ Bio-Formats Series Options

X

[~ Series 2: Series005: 2560 x 1920; 6 planes (6C)

[~ Series 3: Series007: 2560 x 1920; 6 planes (6C)

[~ Series 4: Series009: 2560 x 1920; 6 planes (6C)

[ Series 5: Series011: 2560 x 1920; 6 planes (6C)

[ Series 6: Series013: 2560 x 1920; 6 planes (6C)

[ Series 7: Series015: 2560 x 1920; 6 planes (6C)

>

<

selectAll | DeselectAll |




Select and duplicate
a region of your image



Useful when you have a multichannel image or z-stack (1)

- PR
ionner tout Hﬁﬂ } File Edit Image Process Analyze Plugins W

-'-' g | ‘ | ‘ innner
- Ov‘ < | C:':-‘|,/_ A3 NA KM SelectAndDuplicate.tif - O x
© | x=116.40 (167), y=125.46 (180), w=48.09 (69), h=43.91 (6 112 (c:1/2 - Series002); 356.87x356.87 microns (512x512); 8-bit: 512K
SelectAndDuplicate.tif - O bed ! .

12 (e:12 - Series002); 356 .87x356.87 microns (512x512); 8-bit, 512K

2-Right click, then select duplicate |

N\

- 1-Select by click

.

Help...
Rename._.
Original Scale

Faste Control...

Record...
Capture Screen
Monitor Memaory._.

Find Commands. ..

Control Panel...

Startup Macros...

Qﬂ.":lrl'"l"'l




Useful when you have a multichannel image or z-stack (2)

Lonner

112 (c:1/2 - Series002): 356.87x356.87 microns (512x512): 8-hit: 512K 12 (c:1/2 - Series002); 356.87x356. —

c1i2 (e1i2 - Series002);

| £ Duplicate *

R = ectAndDuplicate-1 ti

col [

[v Duplicate hyperstack

Channels (c): |1-2

0K | Canu:el|

-




Set scale and show scale bar

16



How to check if pixel size is already known or not

[ (Fiji Is Just) Image!
— O
Image Process Analyze Plugins Wi

File Edit
Ao || 4

[U¥ (Fiji Is Just) Image.
E Edt Image Process Analyze Plugins Window Help -
8 olc|o| /4N Ala|@m a] =|s || s| 4|6 O|O|c|ofA £ |1

|' SelectAndDuplicate-1.tif
A 142 (112 - Series002)1356.87x356.87 microns (51 2x51 2)] 8-hit 512K

= 512 pixel =356,87 microns
Pixel size not known

[ (Fiji Is Just) Image)
File Edit Image Process Analyze Plugins Window Help

LUTv
Attention!
When unit is in inch be carrefull!!

1 14¢ 200120_minimumzoom.tif (33.3%)
4.64x3.47 inches (1392x1040); RGB; 5.5MB

OO/ o £ N|A|Q|™m| a] ovfsufur] g s a] |»

&% 200120_maximumzoom.tif (33.3%
4.64x3.47 inches (1392x1040); RGB; 5.5MB

e 1.tif (33.3%
4.64x3.47 inches (1392x1040); RGB; 5.5MB
Ex. Stereomicroscope, with different zoom,
same pixel size. This is NOT possible.

17




Show scale bar when pixel size is already known

File Edit Image Process [[NENEed Plugins Window Help : er Ia sélection File Edit Image Process Analyze Plugins Window Help

B olc|o| A 4[5 weswe omw | | | | | | ] g olc|ol B Alajmal o] | | | | | [»

wctionner I i
ext tool (double-click to configure| Analyze Particles... = 32.06 (46), z=0, value=3
Summarize (=] Scale Bar X e :
1/2 (¢:1/2 - Series002); 50.18x4 DI
N Label Width in microns: |20 2ries002); 50.18x47.40 microns (72x68); 8-bit; 10K

Height in pixels

C |4
Font size: |14

Clear Results

Set Measurements...

2- Choose scale bar

Set Scale. . Color:  [white ] option and click on OK |
Calibrate. .. Background: |Mone -
Histogram Ctrl+H o -
Location: |At Selection -
Plot Profile Ctrl+K
Surface Plot. .. v Bold Text |v Hide Text
Gels 4 [ Serif Font | Overlay
Tools id Save XY Coordinates... [~ Label all slices

3D Objects Counter Fractal Box Count...

3D OC Options
Skeleton 4

Analyze Line Graph
Curve Fitting...

Colocalization PR ROING G

Color Histogram

Directionality Calibration Bar ...

Shape Index Map Synchronize Windows

Helmholtz Analysis s
3D Surface Plot PointPicker
Classification * Sync Windows

Local Thickness »  Sync Measure 3D

Multi Kymograph
Optic Flow
QuickPALM

1-Select scale bar

Topod 4




[iF* (Fiji Is Just) ImageJ

File Edit Image Process
- O,' G|U|/,' A.|'.';. Measure
(Fiji Is Just) ImageJ 2.1.0/1.563c; J: Analyze Particles...

O X

Plugins Window Help
Ctrl+M

Summarize
[ SetScaled1.png (25%) Distribution... — O prd
=] 7.80x3.07 inches (2341x920); RC | abel

sé

IS..

sé

sé| |

sé
sé
sé
sé
sé
sé

sé

-
d. Clear Results

Set Measurements...

Set Scale..

Calibrate. ..
Histogram
Plot Profile
Surface Plot...
Gels

Ctri+H
Ctrl+K

Tonl= »

I (Fiji ls Just) Image! - O X
File Edit Image Process Analyze Plugins Window Help
B o=« N AlQ|mla] o] | [ | | | |»

=3.37 (1012), y=0.26 (79), value=214.171,167 (#d6aba7)

Click here to search

s

s s TUs  TUs

T

;] 7.80x3.07 inches (2341

s 2

2- Here you have
« Default Value »

s

PO Y

[iF SetScaled1.png

| &) Set Scale

Distance in pixels:

Known distance: (1.00

Pixel aspect ratio: |1.0

Unit of length: |inch

Click to Remove Scale |
I™ Global

Scale: 300 pixelsfinch

ok | cancel| Help |

19



sleciontS w5 (Fiji Is Just) Image!

vereer 124 Flle Edit Image Process Analyze Plugins Window Help
il alolll <N Alclalm] o[ | ||| =]

x=3.85 (1155), y=0.13 (38), angle=2.55, length=0.97 Click here to search

lucun

echercher L

Jg— AT
P e — o W
b i g

— R e L
|£/ Set Scale 7,
Distance in pixels:

Known distance:

Pixel aspect ratio:

Unit of length:

Click to Remove Scale I

I~ Global

4-Set value of the
« drawn distance »

Scale: 0.1897 pixels/mm




[ (Fiji Is Just) Image! _ O ¥
File Edit Image Process Analyze Plugins Window Help
Ojo|c|od <[t \|Ala @] o] | [ [ [ | |>|

2olygon selections Click here to search

@ Scale Bar

Width in mm: |1000
Height in pixels:
Font size:
Color:  |White v

Background: |None v

MFW

Location: |LowerRight

[V Bold Text | Hide Text
[~ Serif Font [V Overlay

OK | Cancell

5-Go back to scale bar option

1000 mm



Brightness and contrast



(Fiji Is Just) Imagel

B o

Show Info...
12(c112-S  Properties. .
Color
Stacks
Hyperstacks

Crop
Duplicate...
Rename...
Scale...
Transform
Zoom

Overlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes

File EditMProcess Analyze Plugins Window Help

o T o O O

— O X

Brightness and contrast

E Edit Image Process Analyze Plugins Window Help
0 o|z|o| /|«

S NAlQlma) o] | || || |=]

(Fiji Is Just) ImagedJ 2.1.0/1.53c; Java 1.8.0_172 [64-bit]

Ml egust ] BrghnessiContrest.._ovuerC_ i

Ctrl+l | Window/Level...
Ctri+Maj+P Color Balance. ..
* Threshold...
*| Color Threshold...
* Size..
Canvas Size...
Line Width. ..

Coordinates._ ..

Cirl+Maj+X

Ctri+Maj+D
Ctrl+E | Auto Local Threshold

» | Auto Threshold

* | Bleach Correction

* | Auto Crop

Manual Threshold...
Scale to DPI

Auto Crop (guess background color) v

22 (22 - Series002); 50.18x47 .40 microns (7 2x68); 8-hit, 10K

Ctri+Maj+T
M

| Br

\uto
Set

B&C

*

110

A
Al

| 2

Minimum

Maximum

T .l i
A

Brightness

|

Contrast

Reset

Set

Apply

T EATarT

Iv Channe

More




« Overlay channels »
False color images (B/W or detector)

VS
Color images (RGB camera)



Reminder : « colour » and « false-color » image

« Colour» image « False-colour» image

(8-16bit)

[
0 255
[
0 255
I 000000
0 255

Playing with LUTs, some information is better revealed!

i
i

An RGB image contains informations
fom R + G + B channels = 3 different RGB = 3 channels

Light filt it=
ght Thter channels form 1 image. 8-16 bit=1 channel




Channel tool for B/W images and LUT : X bit images (1)

: (Fiji Is Just) Imagel - O x
i File Edit [laCrcd Process Analyze Plugins Window Help

1- Select « Channels tool »

“Multi-point™ 4 Adjust b
Show Info._. Ctrl+l
[2(c1i2-5 Properties. . Ctri+Maj+P  (8-bit 10K

Color 4 Split Channels
Stacks

Hyperstacks * Arrange Channels._.

Crop Ciri+Maj+X Channels Tool... Ctri+Maj+Z

* Merge Channels...

Duplicate. .. Ctri+Maj+D | Stackto RGB

Rename... Make Composite

Scale... Ctrl+E | Show LUT

Transform * Display LUTs

Zoom » Edit LUT .

Overlay * Color Picker... Ctrl+Maj+K
Lookup Tables * Colour Deconvolution

Annotate ,  Dichromacy

Drawing , Simulate Color Blindness

Video Editing | [RELTE

Replace Red with Magenta
— Replace Red with Magenta (system clipboard)
Average Color
RGB to CIELAB

RGB to Luminance

Set Color By Wavelength
1

2- 3 choices : Color,
Grayscale, Composite

Channels

Grayscale |

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

| Channel 2

More »

Channels X

.......

| Channel 2

More »

<

Channels

Composite R

v Channel 1

Channel 2

More »



File Edit Image Process Analyze Plugins Window Help

8 o|c|o|/| 4[5\ A|Q|Mm] 4] o

Stk

Lut

04|

"Rectangle®, rounded rect or rotated rect (right click to switch)

Click here t

[P Channels

[ SelectAndDuplicate-1.tif (800%)
c: 22 (c:2/2 - Series002); 34.15x29.27 microns (49

[~ Channel 1
¥ Channel 2

More »

3- Could adjust color and right
after see the composite image

ICumposite vl

[ B&C X

Minimum

< [+

Maximum

T il —

Brightness

[5% (Fiji Is Just) Image)

Tiff ...

Gif .

Text Image. ..

ZIP...

Raw Data._.

Image Sequence...
AVI...

BMP...

PNG...

4- Could directly save adjusted
image with jpeg or png

g Edit Image Process
New v
Open... Ctrl+0
Open Next Ctrl+Maj+0
Open Samples v
Open Recent ¢
Impaort r
Show Folder r
Close Ctri+W
Close All Ctrl+Maj+
Save Citrl+
Revert Ctri+Maj+R
Page Setup...

Print._. Ctri+P
Export ¢
Quit

Fix Funny Filenames
Make Screencast

Selection...

XY Coordinates._.
Results...

Text...

HDFS (new or rep
HDF5 (append)...
Analyze. ..
MHD/MHA .
MHD/MHA compresssa s

27




Overlay RGB images is possible but...1by1 (1)

1% (Fiji Is Just) Image)
ile Edit Image Process Analyze Plugins Window Help
B o c|o| /|« N AlQ|m| 4] o
(Fiji Is Just) ImageJ 2.1.0/1.53c; Java 1.8.0_172 [64-bit];

i 21 0 - W - Bt 01

Stk

L_U.

124.34x93.26 ym (2560x1920); RGB; 19 124.34x93.26 ym (2560x1920); RGB; 19

"

1-Open all RGB images to overlay

|9 (Fiji Is Just) ImageJ
File Edit Process Analyze Plugins Window Help

=iSie

2olygon sele

Type

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

Crop
Duplicate...
Rename...
Scale...
Transform

Zoom

Lookup Tables

Annotate

Drawing

2- Choose Overlay > Add image

gl Kl BVl I

Ctrl+l
Ctrl+Maj+P

Ctrl+Maj+X
Ctrl+Maj+D

Ctri+E
>

>

N| Add Image...

Hide Overlay

Show Overlay

From ROI Manager

To ROI Manager

Remove Overlay

List Elements

Flatten Ctrl+Maj+F
Labels...

Overlay Options... Ctrl+Maj+Y

28



Overlay RGB images is possible but...1by1 (2)

| File Edit Image Process Analyze Plugins Window Help
B8 o|c|o| /| £| | Ala]|m| 4] o

y;Angle tool

Stk

wjg|s]a]

|| Add Image.. X [26 ym (2560x1920); RGB; 1

Image to add:

X location:

Y location:

Opacity (0-100%): |5

[~ Zero transparent

OK I Cancell

3- Choose the image to add

4- Image to overlay should be adjusted in
brightness and contrast before overlay operation




If color information is not needed : transform image type to X bit

(Fiji Is Just) lmagel
File Edit ¢ Process Analyze Plugins Window Helf

DOE“

“reehand sel Adjust 16-bit .

Show Info._ Gttt | 3201 1- Transform image

Properties... Ctrl+Maj+P i AL type to Xbit Image
RGE Colar

Color »

Stacks *  RGE Stack

Hyperstacks | HSB Stack

Cron Ctri+haivy | 3P Stack

(Fiji I= Just) Imagel - O >

File EdItPrDCESS Analyze Plugins Window Help
pl2l | | | |

E

e (F Ist) Image - 0O
File Edit Image Process Analyze Plugins Window Help
Ojo|c[@ /| 4|5k N AlQ M| ] o~ s

Polygon sel

ALAAR]

>

|#]| Merge Channels

X

[ 21 03 17
124.34x93.2

C1 (red):
C2 (green): [*None* =~
C3 (blue): [*None* |
C4 (gray): |*None* |
C5 (cyan): [*None® =~
C6 (magenta): |*None* -
C7 (yellow): [*None* =l

3- Choose false color
to attribute to images

OK Cancel

[V Create composite

Vv Keep source images

[~ Ignore source LUTs

2- Merge channel, apply to

several Xbit images

4l Merge Channels...

Ctri+Maj+Z

O e g Nl
and (tracini Adjust "
Show Info... Ctrl+
Froperties. .. Ctri+Maj+P
Stacks
Hyperstacks ¥ Arrange Channels...
Crop Cirl+Maj+X Channels Tool...

4- Composite image on which
channel tool couls be applied

30



Stack : Z-project, Montage



Z-project : to get an overview of your stack (1)

1- Select Stacks > Z project

File EditMProcess Analyze Plugins Window Help
0 OJg e g I ol O O T e

*Straight*, se Adjust » fight click to switch)

Bolc|ol/

Show Info... Ctrl+|
119-1Gdpi-cfzE Properties... Ctri+Maj+P 83.51 microns (1024x1024), 8-hit; 258MB
Color 4
Hyperstacks * | Delete Slice
Crop CtrisMajsx | Next Shice [>]
Duplicate... CtritMaj:D | ' revious Slice [<]
Rename. Set Slice...
Scale.. Ctr+E | Images to Stack
Transform » | Stack to Images
Zoom * Make Montage...
Overlay *  Reslice [f]...
Lookup Tables , COrthogonal Views Ctrl+Maj+H

Z Project...
3

Annotate 3D Project. .
Drawing Plot Z-axis Profile
Video Editing

Measure Stack...

Axes » Label. .

Statistics

Animation 4

Tools P

2- Select max intensity

File Edit Image Process Analyze Plugins Window Help
L[5

NAlQeaf ]2 | ]

¥=125.63 (701), y=77.06 (430), z=0, value=1

19-16dpi-cfz8939-c5616-08-02fixed1 h-004); 183.51x183.51 microns (1024x1024); 8-bit; 258MB

[£2 ZProjection

Start slice:

Stop slice: i

Projection type  |Max Intensity -
Average Intensity

Min Intensity

Sum Slices
Standard Deviation
Median




Z-project : to get an overview of stack (2)

i Zprojectdif (7 - o x

Imaéé Process Analyze Plugins Window Help
o| /4l N AlQ|m| 4] o,

1aged 2.1.0/1.53c; Java 1.8.0_172 [64-bit];

: B MAX_Zproject.tif (50% — O
3/3;183.51x183.51 microns (1024x1024); 8-bit, 3MB

~ ] "

’
'

Stk
v

wiv] /]| |»

|Composite vl

¥ Channel 1

¥ Channel 3

More » I

Z project | ,’% 3- it is possible to delete one
| the 3 channels




Z-project : to get an overview of stack (3)

File Ed'rt Process Analyze Plugins Window Help

B3O/ e

reehand sel Adjust
[ MAX Z6 Show Info. .
y3;18351x] [ TOperties...
Color

Hyperstacks

Crop
Duplicate.__.
Rename...
Scale...
Transform
Zoom

Owverlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes

o I 1 O T e
b Click here to search
o _ BT, o
Etrl"'MaJ"'P 4- Select the Channel to delete 1/2; 183.51x183.51 microns (1024x1024); 8-bit; 2MB

4

5- Select Stacks > Delete slice,
then current channel

4l Delete Slice
Mext Slice [=]
Previous Slice
Set Slice..

Ctrl+Maj+X
Ctrl+Maj+D
| =] Delete
Ctri+E | Images to Stad

¥ Stack to Image

Delete current n::h-annel -

¥ Make Montage
¥ Reslice [/]...
Orthogonal Vie
Z Project. .
3D Project...
Plot Z-axis Pro

Ok ‘ Ean::el‘

Measure Stack. .
v Label .

Lo e T
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Make a montage : to show an overview of stack / channels (1)

File EditFrDcess Analyze Plugins Window
| ] I L |

1 O|C Type
Fiji Is Just) I Adjust

Show Info._.

i-210319-16  Properties. .

Color

Hyperstacks

Crop
Duplicate. ..
Rename._.
Scale...
Transform
Zoom

Owverlay
Lookup Tables

Annotate
Drawing
Video Editing

Axes

Help
| | | | |

1-Select Stacks > Make Montage

Ctrl+|
Ctri+Maj+P

Ctri+Maj+X
Ctrl+Maj+D

Ctri+E

b

]

b

4l Make Montage...

]

83.51x183.51 microns (1024x1024); 8-hit, 30MB

Delete Slice

MNext Slice [=]
Previous Slice [<]
Set Slice...

Images to Stack

Stack to Images

Reslice [/]...
Orthogonal Views Ctrli+Maj+H
Z Project...

3D Project...

Plot Z-axis Profile

Measure Stack...

Label. ..

a4 1430 (c:1/3Zz10/86 - 210319-16

1-Select Stacks > Make Montage

File Edit Image Process Analyze Plugins Window Help
H o|c| o]/ 4] N A|Q ] 4] oo

x=139.43 (778), y=78.85 (440), z=0, value=1

ur| ¢ | 4| &

v

| £ Make Montage
004); 183.51x183.51 microns (

Columns: E

~| Rows: |5

i Scale factor:

Jhti First slice: "
Last slice:
Increment:

Border width: r

I Font size:

[ Label slices 1

1an [ Use foreground color

J OK

Cancel




Make a montage : to show an overview of stack / channels (2)




Organize images :
Image to stack / image sequence
tile and cascade



Image to stack / image sequence : group by stack

(Fiji Is Just) Imagel — O x
File EdltF"rDCESS Analyze Plugins Window Help

B Old e |ola] ]2 |

>

*Owal®, elliptic Adjust b
Show Info... Ctrl+
Properties... Ctrl+Maj+P
Color v
Hyperstacks ¥ Delete Slice
Crop Cri+Majrx | NextSlice [>]
Duplicate. . CrisMaj+D | Frevious Shice [<]
Rename... Set Slice...
Transform ¥ Stack to Images
Zoom ¥ Make Montage. ..
Overlay ¥ Reslice|[/]...
Lookup Tables , Orthogonal Views Ctri+Maj+H

Z Project. .

ATTDEE 3D Project...
Drawing Plot Z-axis Profile
LAED ETT Measure Stack...
Axes + Label. ..

[ggpF P TS S

(Fiji 1= Just) Imagel

Image Sequence. ..

Edit Image Process & HRaw-.
MNew v LUT..
Open._. cirl+0 | Textlmage. .
OpenNext  Ctri+Maj+O = TextFile..
Open Samples » Results...
» Table..

Cpen Recent

Stack From List....

Show Folder *
TIFF Virtual Stack...
Close Ctrl+\WW
AV
Close All Ctri+Maj+W ,
XY Coordinates. ..
Save Ctri+S
Save As »| HDFa...
Revert Ctri+Maj+R | Analyze..
MHD/MMHA. ..
Page Setup... _
Koala Binary_..
Print... Ctrl+P
DF3...
Export * FIB-SEM ...
Quit MRC Leginon ...
FDF ...
Fix F Fil
Sl e Extract Images From PDF ...
Make S t
are Sereencas DAT EMMENU __




—'Rectangle' rounded rect or rotated rect (right click to switch)

183.51x183.51 microns (1024x1024); 8-hit; 1MB

i ¢

Tile and cascade

(Fiji Is Just) Image! - O
E Edit Image Process Analyze Plugins Help

. 1 D_‘E‘E‘ﬂ /. A\ﬂt\”\\ﬁ‘o\‘@ Show All
Solor picker (145,255,255/0.0.0) Main Window [enter]

Fut Behind [tab]

Ctri+Crochet fermant

Microsoft Teams
Prop Tile

Console
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183.51x183.51 microns (1024x1024); 8-bit, 1MB|
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Analysis
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Define region to analyse by using threshold or drawing (1)

U0 (Fiji Is Just) Image! 1 Th h Id O > 2-D .
File Edlthcess Analyze Plugins Win _ resho I_' rawing

0o Tye emal o]E | ]| 2 U (Fiji Is Just) Image)

P':'l'-*'g':'”%m Brightness/Contrast. .. Ctrl+Maj+C =
Show Info... Ctri+l | Window/Level. .. O
23/86-z-stack  Properties Ctrl+Maj+P | Color Balance...
Stacks ¥ Color Threshold...
Hyperstacks v Size.. :
” o Paintbrush Tool
Crop Ctrl+Maj+X _ _ _ _
Dupicale..  Ctisifaj:D | - VWidth..
O Coordinates. ..

[} Threshold

b §102

I 4 I€5-§3§
| Default v| |Red -

Iv Dark background | Stack histogram

I” Dontresetrange
Auto] Apply] Resetl Set]
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Define region to analyse by using threshold or drawing (2)

(Fiji Is Just) Image - O X
-ile Edit Image Process Plugins Window Help
:Iv} O.’ < } ) 7 A.|*Y Measure Ctrl+M U fl ‘ ’ ’ ’ ‘ ‘ >
ngle tool Analyze Particles... ‘
Summarize |
86 - z-stack); 183.51x183.51 micrg  Distribution. .
Label

Clear Results

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctrl+H
Plot Profile Ctri+K
Surface Plot...

Gels

Tools

v

b,

1- Set measurements

2-Measure to get result

| £ Set Measurements >

v ikreal ¥ Mean gray value
| Standard deviation | Modal gray value
v Min & max grayvalue | Centroid

| Center of mass | Perimeter

| Bounding rectangle | Fitellipse

|  Shape descriptors | Feret's diameter
| Integrated density | Median

| Skewness | Kurtosis

| Area fraction | Stack position
| Limitto threshold | Display label

| InvertY coordinates | Scientific notation

| Addto overlay | MaM empty cells

Redirectto: |Maone j

Decimal places (0-9); |3

OK | Cann::el| Help|




Macro in Fiji or Image)



Figurel) : to make figures

Cell counter : to count several classes

]

‘ ©U & hitps//forum.image.sc

o

@ image.sc
» @ Community Partners

‘ all categories » ‘ ‘ all tags » ‘ ‘ all - ‘ Top  Categories

Topic

& ¥ Related Communities
W Websites

There are several other community forums whose topics overlap with this one: Microforum’s focus is
hardware, acquisition, and specimen-related aspects of scientific imaging, particularly (but not limited to)
theory a... read more

& ¥ Welcome to the Image.sc Forum!
W Announcements

Welcome to the Scientific Community Image Forum at forum.image.sc! This forum’s focus is software-
oriented aspects of scientific imaging, particularly (but not limited to) image analysis, processing,
acquisition, storag... read more

ZeroCostDL4Mic - Cellpose - Use model outside of Collab

B Usage & Issues zerocostdldmic, cellpose

Proposal for cellpose as a community partner

RTINS AL

L 1Y

<08¢

Related o .

Replies Views Activity

2 8.4k Feb '20

Adantage of macro with Fiji:
- Is to automate image analysis
- Fiji/imagel) have a hage and active community of users

https://forum.image.sc/
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https://forum.image.sc/

Now,
Macro application
By Reda Amerzou



