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What is Imagel) and what can it do?

Imagel is open source software for processing and analyzing scientific images.

Imagel is good for...

Working with digital photos or other
pixel-based images/data

Image visualization

Image processing

Image analysis (quantification)

Automation of the above

OEONONORS,

Icons created by Freepik — http://www.flaticon.com

® 066

Imagel is NOT good for...

Working with drawings (vector-based
images / line art)

Making digital drawings/sketches

Annotating (drawing on) images

Assembling full figures or posters



Why Imagel?

* It is free and open source
* It is incredibly versatile and extensible via Plugins
* [t has a large and vibrant user/developer community

* There are extensive, free online tutorials and resources

* It is designed for scientific image processing and analysis



Which Imagel?

-_l IMAGE].] S

Powered by ImJ oy

Image) FUI (FUI Is Just Imagel) ImJoy Imagel.JS
Basic version “Batteries included” version Web-browser version
https://imagej.nih.gov/ij/ https://fiji.sc https://ij.imjoy.io

Contains lots of useful plugins.
Best all-purpose version.
You want this one.

If you’re only doing basic stuff or if
you want to customize it yoursely.

Mostly just basic capabilities.
No installation required.



https://imagej.nih.gov/ij/
https://fiji.sc/
https://ij.imjoy.io/

Getting and updating FlJI/Image)

Fiji

Fiji is an image processing package — a "batteries-included” distribution of ImageJ, bundling many plugins which facilitate
l entific image analysis.
Il Download for Windows (64-bit)

& o \ 4

Easy to Use Powerful Free & Open Source
Fiji is easy to use and install - in one-click, Fiji installs all of Fiji bundles together many popular and useful Image) Like Image] itself, Fiji is an open source project hosted on
its plugins, features an automatic updater, and offers plugins for image analysis into one installation, and GitHub, developed and written by the community.
comprehensive documentation, automatically manages their dependencies and updating.

1. Go to https://fiji.sc

2. Download the appropriate version for
your computer (Windows, Mac, Linux)

3. Unzip the file to wherever you want to
keep it on your computer

4. That's it

Troubleshooting:
https://imagej.net/downloads

The first time you open FlJI, it will run the Updater
to make sure everything is current.

To run the Updater manually, go to Help > Update...


https://fiji.sc/
https://imagej.net/downloads

Extending FlJI/Imagel’s capabilities by adding Plugins

FlJI comes pre-loaded with many of the most common/useful plugins, but you can add more...

One way to add plugins is to subscribe to the update site that hosts the plugin

(instructions: https://imagej.net/update-sites/following)

=PFL

Algorithms
english anly BIG > Algorithms > Orientation]

CONTENTS

Home Page

Orientation]

News A series of Image] plugins for directional image analysis
People Written by Daniel Sage st the Biomedical Image Group (81G), EPFL, Switzerland
Research

Publications
Demos

Download Algorithms

Orientation.

Outline the local windoy the gradient structure tens:

Image] Macro to produce tf fimages

Functionalities

- Direction Analysis

= Distribution of

Orientations Qutline
- Vector Field

= Manual The aim is to characterize the orientation and isotropy properties of a region of interest (ROI) in an image, based on the evaluation of the gradient structure tensg
Measurement Orientation] automates the orientation analysis with four functionalities: performing a visual representation of the orientation of a image, creation of a vector fi
= Keypoint others tools: the manual measurement of the orientation and coherency in a ROI, the computation of the dominant orientation, the alignment of images based

Detection Orientation is @ software package which consists of a series of plugins for Imaged and Fiji. It is a open seurce project available on GitHub.

Software Package Orientation] has a companion plugin Monogenic] that performs multiresolution directional image analysis.

Sometimes you may find a useful plugin that isn’t hosted on an update site and will need to be installed manually.

(instructions: https://imagej.net/plugins/)

|| Manage update sites X

A MName URL Host Directory on Hos

[||Archipelago hitps-isites image] net/Linds ey el

[llapoc htips:/isites.imagej.net/apoc/ L

[ ][AxoMet https:/Isites imagej netiAxoM et/ L

L_||BACKMAN hitps://sites.imagej.net/BACMMAN/ L

[]|BACMMAN-DL hitps://sites.imagej.netBACMMAN-DL!

[[]1|BACMMAN-DL-GPU hitps://sites.image].netBACMMAN-DL-GPLI/

[ |[BAR https:/sites.imagej.netTiago/

[|pasic https:#/sites.image].net/BasSiC/

|_||Batch Composite hitps:/sites.imagej.netiBatchComposite/

[1|BD-Cellview https://sites.imagej.netBO-CellView!

[ ||BigDataProcessor htips:/sites.imagej.netiBigDataProcessor

[]|BigDataViewer-Playground https://biop.epfl.ch/Fiji-Bdv-Playground/

v||BIG-EPFL https:/sites.imagej.net/BIG-EPFL/

[||BigStitcher https:/sites imagej net/BigStitcher/

[ ||BigVolumeViewer Dema  |hitps://sites.imagej.net/BigvolumeViewer/

[||Bic-Farmats https:/sites imagej net/Bio-Formats/

[ ||Biomat htips://sites.imagej.net/Biomat/

[¥][Biomedgroup https:/Isites.imagej net’Biomedgroup!

[]|iovoxxel https:i/sites.imagej.net/BioVorxell

| ||BioVoxxel 2D Box https:/sites.imagej.net/bv3dboxi

[1|Blind Analysis Tools https://sites.image].netiAstia/

[ ||BoneJ https:/sites.imagej.netiBonel/

[1|BTrack htips://sites.imagej.net/BTrack/ =1
Add update site | | Remove | | Update URLs ‘ | Close |



https://imagej.net/update-sites/following
https://imagej.net/plugins/

Examples of some additional features of Imagel

* Wide range of spatial filters (real and Fourier space)

* Image math (adding, subtracting, scaling, etc.)

» Stack and time-series manipulation (rearranging, reducing, etc.)
* Gel analysis

* 3D viewer

* Advanced segmentation algorithms using machine learning

Training set s Segmentation

labeling

Trainable Weka Segmentation

https://imagej.net/plugins/tws/



Examples of some additional features of Imagel

Reference

* Image registration and alignment
» QOrientation/alignment/texture analysis

Display options
| Display spots

Spot display radius ratio: 1.5

Display spot names: [~/

Color spots by: Track ID

auto X
1

| Display tracks

Fada tracks in tima: |/

18/86; 1024x490 pixels; 16-bit; 82M8

P31-crop spot features

e Object Tracking

* Color segmentation and deconvolution (for
color/histology work, | highly recommend a different
program that works in tandem with Imagel: QuPath
https://qupath.github.io/)

https://imagej.net/imaging/registration

Plot of Area vs T.

https://imagej.net/plugins/trackmate/


https://qupath.github.io/

Next steps — where to learn more

* General introduction to image analysis concepts

* https://www.youtube.com/watch?v=ETg 9YFUQvU&Iist=PLXSm9cHbSZBCYxzRpgyFmmtlrqO
e/MEg2&index=1

Imagel video tutorials on basic functions
* https://www.youtube.com/playlist?list=PLXSm9cHbSZBDh717muuDecvWVAoxMfmGD

More in-depth videos with activities
* https://microscopy.unimelb.edu.au/optical-microscopy/capabilities/fiji-workshop-resources

Video tutorials on specific moderate-advanced topics
* https://www.youtube.com/playlist?list=PLSESQNfM5Ic7SAMstEu082ivW4BDMvdOU

Excellent online “textbook” with examples and activities
* https://bioimagebook.github.io/README.html#

Imagel reference
* https://imagej.net/imaging/

Extensive and well-maintained help forum for scientific image analysis
e https://forum.image.sc/



https://www.youtube.com/watch?v=ETq_9YFUQvU&list=PLXSm9cHbSZBCYxzRpqyFmmtIrqOeZMEq2&index=1
https://www.youtube.com/playlist?list=PLXSm9cHbSZBDh7l7muuDecvWVAoxMfmGD
https://microscopy.unimelb.edu.au/optical-microscopy/capabilities/fiji-workshop-resources
https://www.youtube.com/playlist?list=PL5ESQNfM5lc7SAMstEu082ivW4BDMvd0U
https://bioimagebook.github.io/README.html
https://imagej.net/imaging/
https://forum.image.sc/

