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e Why choosing Imaged ?

e How to install/run ImageJ/Fiji

e ImagedJ as a tool to display images.
e What is "metadata"?

e Record macro

e Where to get help

Notes

Hi! And welcome to this new lesson. An introduction to ImageJ. Today
we'll see why we chose ImageJ for this course. We'll also see how to
install and run ImageJ. How to use it as a tool to display images. We'll
also see how to retrieve metadata from an image. And finally how to
record a macro and where to get some help.

Om 05s

Summary

1. Digital Images 20f 14


https://mediaspace.epfl.ch/media/0_ihshikuo?st=5

Om 28s

il B
X ed \ NIH Image to ImageJ: 25 years of
m.,mmm.. image analysis.
1997 Schneider CA, Rasband WS, Eliceiri KW.
Nat Methods. 2012 Jul;9(7):671-5.
PMID : 22930834
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Schindelin

Many softwares exist in order to process and analyze images. Some of
them are open source, while some of others are close source. ImageJ is
one of these open source softwares. It has been available since 97. And
it takes its origin from another software: NIH Image. We recommend
you to read the corresponding article, published in Natural Methods.
Since 2005 a new distribution of ImageJ, named Fiji, has appeared. Fiji
means "Fiji is just Image J"! It is now a collective efforts of many
contributors, and is a distribution we recommend you to install and use

during this course.
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Fiji is an image processing package—a
"batteries-included"” distribution of ImageJ,
bundling a lot of plugins which facilitate scientific
image analysis.

ez

Curtis Rueden

imagej 0.2.0 released on PyP!: pypi.org/project/imagej/
imagej 1.0.0 released on npm: npmjs.com/package/imagej
Have fun calling #lmageJ in-process from Python and/or "

SPIM Registration

Quickly and accurately register
and fuse Selective Plane
llumination Microscopy data as A o

well as other 3D multi-angle 4
image acquisitions

tevation 283

Notes

On the home page of Fiji, you will find the link to download it.
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fation (LOCI) at the Universiy of

e imaged development feam @l ine Laboraiory for Optical and Computanional insirume
Wisconsin-Madison
The Fijl project s driven by a strong desire fo improve the fools available for [fe sciences to process and analyze data. To this

end, Fiji collabarates closely with Ine following projects:

§ SN LAx

0 ~ Download Fiji for your OS ~ o
By :
-

e @ee B

More downloads »

Citing Fiji How to contribute
Like mast scientific saftware, funding for the Fiji project is Fiji isan open source project. so everybody is welcome
diven by ciaons. 1 you use Fi, please cte i your 10 conte wih pugis, paiches, bug fepors, ttoral

publications! documentation, and artwork

Read mare » Read mare »

Notes

Fiji is available for all major operating systems: Windows, Mac 0S, and

Linux.
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e Java

e L arge community
e 1000 plugins
e Documentation, tutorials

(|

ABOUT | DOWNLOADS  LEARN  DEVELOP  NEWS  EVENTS

m Fiji Is Just Image]

Overview

ct hosted i sion
code of all internals, libraries

Downloads

o ~ Download Fiji for vour 0S ~ °
A
& | ¢ "W

mac0s 6abir
Other downloads

By I wome

>

Notes

It is Java based software that can work on different platforms. An this is
one of the characteristics and benefits of ImageJ. ImageJ has large
community of users, with more than 1000 plugins. A plugin is a small
piece of software dedicated to a specific task. So there's a lot of
documentation available, with tutorials explaining how to use these

tools.
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e Java

e L arge community
e 1000 plugins
e Documentation, tutorials
e Forum
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[ TrackMate “Found 10 spols” s displayed on Log
but “[SparseL AP Tracker] The spot collection is empty

Using poi-ooxml dependency in Maven plugin project
Iupyler. mageras, mthon, imagei, 8

* Gatling the path o a macro's location when it is run
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]

How 1o create an animated gif or 8 video?
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There is also a very active forum where everyone can find answers for
common issues; or, if necessary, ask questions to solve an image

processing and analysis issue.
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. J () Macraijm
ava File Edit Langusge Tempiates Run Tools Tabs

e L arge community
e 1000 plugins
e Documentation, tutorials
e Forum
e FEasy Scripting using “macro language”

Notes

Another advantage of ImageJ, and one of the reason of its success, is the
Macro Language. It allows you to easily record a sequence of
operations, as you apply them on the image, and to reproduce this
sequence on a different image, or even on a folder containing many
images.
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[5° (Fiji Is Just) Imagel = o %
Edit Image Process Analyze Plugins Window Help

e A8 0] mjeefur] ¢ s]8] |

Open... Cri+O  kct {right click to switch)

Open Next Ctrl+Shift+O AuPbSn 40 (56K)

Bat Cochlea Volume (19K) ‘ %

Sl et ' Bat Cochlea Renderings (449K)
Import »
il Blobs (25K) Ctrl+Shift+B
Close Ctr+W | Boats (356K)
Close All Ctri+Shift+W | Bridge (174K)
Save Ctri+S | Cardio (768K, RGB DICOM)
Save As »| Cell Colony (31K)
Revert Ctri+R | Clown (14K)
i Confocal Series (2.2MB) ‘
2 cuep | CT (420K, 16-bit DICOM)
Dot Blot (7K)
pot *| Embryos (42K)
Quit Fluorescent Cells (400K)
Fix Funny Filenames EErem (M)
Make Screencast e
HeLa Cells (1.3, 48-bit RGB)

\
\
\
\
Image with Overlay
Leaf (36K) ‘
Lena (68K)
Line Graph (21K) \
Mitosis (26MB, 5D stack) ‘
MRI Stack (528K)
M51 Galaxy (177K, 16-bits) ‘
Neuron (1.6M, 5 channels) ‘
Nile Bend (1.9M)
Organ of Corti (2.8M, 4D stack) ‘
Particles (75K)
T1 Head (2.4M, 16-bits)
T1 Head Renderings (736K) ‘

Notes
So now that we know why we want to us this software, let's start! This

is the main bar of Fiji with the different menus. When you will click on
one of them. you can see the list of items. And what it contains. Here is
the Help and here, the Plugins. To open an image you can use a function
'File > open'. Or, during the MOOC, we will often use some images
from 'Open Samples'.
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e Pixel Size, bit depth, ...
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3 (i
File

Ojojc|ofEF <)+

i 15 Just) Image)

= o

Edit Image Process Analyze Plugins Window Help BAR BIOP

X

Nala|o|O) sfsjur 2] s] 6] |»

Developer Menu

f| [ blobs.gif = o X
T | 256x254 pixels; B-bit (Inverting LUT); 64K

Press "|"

[ infe fot blobsgif
File Edit Font

=1

X

Title: blobs gif
widtn: 256 pxels
Height 254 piels
stz 84K

Pixel size. 1x1 pheet'2
D -4276

Dispiay range: 0-255
No threshold
StaleToF false
Uncabrated

No overiay
No selection

4l

Bits per pbiet 8 (inverting grayacale LUT)

URL: hitp:AAmage; nin gowfjimage sioiobs git
Screen location: 2458,159 (384032160

Finally you can simply drag and drop a file on the main bar to make it
appear as an independent window. Metadata are all the information that
you may have to use and that are stored within your image, like the
pixel size the bit depth etc. You can get the info window by pressing the
"i" on your keyboard.
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I t) Image - o
File Edit Image Process Analyze Plugins Window Help ,-
mifo ][ P P AN PN LN [ N A A R Y

(Command finished: script-Macro ijm ijm

256254 pixels; B-bit (nverting LUT); 64K

Record [Macro  «| Name

Macro.im

creste| 2|

‘//sEchcl ("rectangle”);

(20, 16, 95, 92):

ECOLE POINTEC
FEDERALE D L

(£ *Macro.jjm.jm (Running)

File Edit Language Templates Run Tools Tabs

“*Macroim.iim (Running) |

6, 95, 92)3

L
a1(145, 28, 86, 89);

Run |

‘Show Errors | Clear

[Started Macro.iim.iim ac Thu Apr 20 10:24:23 CEST 2017

(0

HAIQUE
NNT

operations.

Now let's see how to use a recorder. First you go to Plugins > Marco >
Record. You see a new window popping up and this image. You can
select the type of language. Here we select the Macro. If I take a tool
like a Rectangle and draw one on the image, you will see that 2 lines are
added. One for the tool selection and one for the drawing of the
rectangle. Now if I take a new tool and draw a circle, it's also recorded.
To create a macro I simply press the button "Create". And a new
window will pop up with a the corresponding line in it. Now if I select
my image and press "Run", it will re-apply the exact same sequence of
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Many of the plugins can be recorded. And you will find additional
functions on the dedicated webpage that you can access from the "Help"

menu.
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A

[0 (Fiji bs Just) Image) - o X
File Edit Image Process Analyze Plugins Window Help
Elolalol4|+/x[ala /a0 =slwls(¢la] |-
5 (Fiji b Just) Imagel - o 3
File Edit Image Process Analyze Plugins Window Help
Bola|olA«|+]N|Ala|o|O] ssws|]a] |=
Magnifying glass (or use “+" and " kays)
Enu'-l
i —— S B
E ::n-l Wik Im::e » Adjust Brightnass/Contrast.
=l aaes Forumn 3«"&7&“! ninc
::;:::’;;'plug\n frame Confrastadjuster
;c”rrul'.'x‘f_l;-vrm applarsij-1.52c jar
[ Run
T
Notes
Finally you can also search for a function using the search bar. As soon
as you start typing it, it will offer you some functions with the
corresponding term. Here for example I started to type "brightness", and
it offers me the function. This is the key feature that will allow you to
find very easily the functions you will need during this course.
Summary
13 0of 14
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e forum

e Fiji = ImageJ
e Fiji benefits & First use

e Images contain Metadata
e usefull information required for processing

e Use of the Recorder
e Keep track of actions
e Reproducibility

Okay! This is the end of the introduction to ImageJ. We saw together
that Fiji is just ImageJ. We also had a look to the benefits of this
software. That images contain metadata. How to use a recorder to keep
track of your actions; and re-use this sequence of action. Finally we saw
where to find additional macro functions, and where to get help. Thank
you for your attention! And goodbye!

4m 34s

e Where to find additional help

e Function web page
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