ImageJ /FIJI: “Amasijando los pixeles”
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Una aplicacion de software (open source) para piblico general
(Fiji Is Just) Image.
Boclo A4 A Q|| ofsiulg]s]6] |»>

Scrolling tool (or press space bar and drag) Click here to search

- —
Una biblioteca de software

+
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public void loadAndDisplay(File file) {
Imagel ij = new Imagel();
Object data = ij.io().open(file);
ij.ui().show(data);

}

Una coleccion de plugins y servicios

@ Scijava

“Write once, run anywhere’ rutinas de procesamiento de imagenes
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ABOUT DOWNLOAI 53 LEARN | EVELOP | NEWS A EVENTS @ STATUS HELP

] Main page Discussion View source History
WELCOME

IMAGE]

An open platform for scientific image analysis

Download

Learn

Image] is an open source image processing program designed for scientific multidimensional images.

Image] is highly extensible, with thousands of plugins and scripts for performing a wide variety of tasks, and a large user
community.

Welcome to the Wikit

This wiki documents all aspects of the Image] ecosystem, including:

3

Image] Plugins Related software

Tools & Features

Open source  Image] is a tool for the scientific community. To maintain transparency, the Image] application and its source code will always be freely available.
Reproducible  Powerful tools such as the Script Editor and personal update sites help you develop and share reproducible analysis workflows.

Interoperable  Image] is not an island. Use the best tool for the job, including KNIME, ITK, MATLAB, and a multitude of scripting languages.

Join the Community
Image.sc Forum A great place to ask and answer questions, and become part of the community that has driven Image]'s success.

GitHub Issues The Image] team uses GitHub for bug reports, technical suggestions and feature requests.

Contact and Help  For more ways to communicate: mailing lists, chat services and more.

Image] is developed by contributors worldwide. This web site is hosted by LOCI at the University of Wisconsin-Madison.

This page was last modified on 3 August 2018, at 13:59.
Privacy policy About Image] Imprint Mobile view
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http://imagej.net
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FIJI: Fiji Is Just Imagel

Fiji is an image processing package—a "batteries-
included" distribution of Imaged, bundling a lot of
plugins which facilitate scientific image analysis.

Download » Contribute »

TrakEM2

Perform morphological data
mining, three-dimensional
modeling, image stitching,

registration, editing and
annotation.

Ceoo0o00000®

Fiji is easy to install and has an automatic update function, bundles a lot of plugins and offers comprehensive
documentation.

Like Imaged itself, Fiji is an open source project hosted in Git version control repositories, with access to the source code of
all internals, libraries and plugins, easing the development and scripting of plugins.

Fiji is licensed under the GNU General Public License. It builds on top of the ImageJ2 core, which is licensed under the
permissive BSD 2-clause license. Plugins and other components have their own licenses.
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Barra de herramientas Barra de menu

Fiji File Edit Image Process Analyze Plugins Window Help

| N N (Fiji Is Just) ImageJ

B oc|o| 4N A|x ol wjsqu|s]s]a] |» Barra de

Reading: 448/510 | Click here to search < bisqueda
(Control+L)

Barra de estado Barra de progreso
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Conversién y Procesamiento, Medidas
. . e Comandos para
modificacién de incluyendo estadisticas, _
: o . . crear, editar y
Operaciones de imagenes, operaciones de perfiles, _
.. o . . . : manejar add-on.
edicién y dibujo; incluyendo pixel, filtros y histogramas, y

configuracién transformaciones

operaciones

Incluye los Macros,

operaciones de _ _
Scripts y Plugins

global. geomeétricas. aritméticas. analisis de :
o instalados.
imagenes.
Operaciones :
F,) : Seleccién y
basicas con .
_ manejo de
archivos; se ventanas
entiende facil. '
v
Fiji File Edit Image Process Analyze Plugins Window Help < 
eee® (Fiji Is Just) ImageJ Ayuda y update.

Q||| A &N |A| QOO sujwr] ¢ | 4| &] | »
Reading:/448/510 \ - lick here to search
N
Seleccion Eleccién de
colores.
rectangular. oo Scroll
_ Texto
Seleccién oval, Medida de “Varita magica”
eliptica y brush. angulos.
Puntos
B Seleccin a ) (10 recta, simples y : )
Seleccién mano maltiples. Doble click o botéon derecho sobre
)} segmentos, mano ) _
poligono. alzada. 1 da y flechas. los iconos permite acceder a

configuracién o variaciones de la
herramienta.

10lxleal 41t

., ¥ Rectangle
Rounded Rectangle
Rotated Rectangle

G

‘Otate




Abrir imagenes de prueba
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Fiji Wglc® Edit Image Process Analyze Plugins Window Help

@ ( New » | (Fijils Just) ImageJ
g o AN e VA ES
‘Poly‘ Open Next 30 | |
Open Samples 2 AuPbSn 40 (56K) :
Open Recent 2 Bat Cochlea Volume (19K) F-
Import > Bat Cochlea Renderings (449K)
Blobs (25K) 1+88B
Close HW  Boats (356K)
Close All O 8W Bridge (174K)
Save #S ' Gardio (768K, RGB DICOM) N
Save As > Cell Colony (31K) 2D monocromatico
Revert 3R Clown (14K)
Page Setup... Confocal Series (2.2MB)
Print... 3P CT (420K, 16-bit DICOM)
Dot Blot (7K)
Export > Embryos (42K) < 2D RGB
: Fluorescent Cells (400K)
Qui Fly Brain (1MB)
Fix Funny Filenames Gel (105K)
Make Screencast HeLa Cells (1.3M, 48-bit RGB) < 3 canales monocromaticos*
- Image with Overlay
Leaf (36K)
Lena (68K)
Line Graph (21K)
Mitosis (26MB, 5D stack) < 5D stack (x,y,z,c,t)
MRI Stack (528K)
M51 Galaxy (177K, 16-bits)
Neuron (1.6M, 5 channels)
Nile Bend (1.9M)
Organ of Corti (2.8M, 4D stack) <« 4D stack (x,y,z,c)*

Particles (75K)

T1 Head (2.4M, 16-bits)

T1 Head Renderings (736K)
TEM Filter (112K)

Tree Rings (48K)



Informacién de la imagen ne
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Image > Show Info (Control + 1)

c:1/4 z:1/15; 172.62x78.44 pm (548x249); 16-bit; 16 MB

I'm attaching a 4 channel Hyperstack. Hope it gets through at 10.2 b
| cropped the file significantly. The sample is the organ of Corti, the
auditory sensory organ, within the cochlea of a young mouse. The
cochlea was cleared in a mixture of methyl salicylate and benzyl ben:
after completion of immunolabeling to allow focusing through the ti:
with minimal spherical aberration. Colors: gray is parvalbumin label«
with Cy5 in sensory cells (inner and outer hair cells) and some small
fibers ; red is DNA labeled b y DAPI; green is acetylated tubulin label:
with Alexa488 in some support cells (pillar cells and the phalangeal
processes of Dieter's cells supporting the outer hair cells) and blue i:
kD neurofilament protein labeled with Alexa568 in afferent nerve fib¢
Both types of nerve fibers enter the organ from the left, most innerva
the inner hair cells (gray blobs on the left) and many pass across thrc

® organ-of-corti.tif the pillar and Deiter's cells processes to innervate the outer hair cells
C Olympus FV-1000 confocal, 20/.75 Plan-Fluor, .315 um/pixel, .3 umr
z Channels (c): 4 This is the first 4.5 um from a volume 60 um thick.
[FIJI] ) _
sliges (2| 15 FYl, a companion image from a different cochlea took 2nd in the Oly
Frames (t): 1 Bioscapes competition. More of these images were in the back two
Note: c*z*t must equal 60 of October, 2007 Biophotonics International.
Unit of length: H™ Glen MacDonald, University of Washington
Pixel width: 0.315000!
Pixel height: 0.315000! s & e e r o smede g oo n e g e o e me o poue oo
(Fiji Is Just) Image) 2.0.0-rc-49/1.51d; Java 1.8.0_66 [64-bit]; Mac O!
Voxel depth: 0.315000!
. . 0 sec Title: organ-of-corti.tif
Frameiinterval: Width: 172.6201 um (548)
Origin (pixels): 0,0 Height: 78.4350 pm (249)
Image > Properties shiEchs FIE, AAME
g .p Resolution: 3.1746 pixels per um
(Control 4 Shift 4+ P) . Cancel | OK |

Voxel size: 0.3150x0.3150x0.3150 pm#3
e

Rits ner nival" 1R insinnad)




Informacién de la imagen

c:2/4 z2:9/15; 172.62x78.44 pm (548x249); 16-bit; 16MB

Image > Color > Channel Tools

[FIJI]

(Shift + Z)

Channels

Composite

A
v

™ Channel 1
v Channel 2
™ Channel 3
™ Channel 4

More »
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Informacién de la imagen

En pm.

Fiji File Edit Font Results

L 21D~ £ B X A 0\]5"7“:]\ De

Stli

wi| ¢ | 4|

>

x=102.69, y=27.41, z=0, value=1514

c:2/4 z:1/15; 172.62x78.44 um (548x249); 16-bit; 16 MB

Composite

A
), ¢

| Channel 1
¥ Channel 2
| Channel 3
| Channel 4

More »
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Ajuste de la imagen

Fiji File Edit Process Analyze Plugins Window Help

( N N ) . Type > agel
el [ e e e p———
. & ‘ © | Brightness/Contrast... 0 3C
{Freehand selection  Show Info... Window/Level...
‘ﬁ Properties... ﬁ&eP Color Balance...
Color > Threshold... 38T
Stacks > Color Threshold...
Hyperstacks > Size...
Canvas Size...
Crop TEX  ine Width...
Duplicate... {+8D
Rename... Auto Threshold
Scale... #E Auto Local Threshold
Transform > Bleach Correction
Zoom > Auto Crop
Overlay 4 Auto Crop (guess background color)
Lookup Tables > Scale to DPI
Annotate >
Drawing >
Video Editing >
Axes > Operaciones (transformaciones)
Convert a nivel de pixel.
Convolve

Threshold B



Ajuste de la imagen

@) B&C
320x510 pixels; 16-bit; 319K 320x510 pixels; 16-bit; 319K

(1] 12106
Minimum
Maximum
Brightness

Contrast

Auto | Reset

Set Apply

[FIJI]

Auto: define valores automaticamente.
Set: permite definir valores sin usar las barras de desplazamiento.
Reset: vuelve los valores a los predefinidos.
Apply: aplica la transformacién modificando los datos en la imagen.
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B&C

.\

157 1736
Minimum
Maximum
Brightness

Contrast

Auto | Reset

Set Apply




Umbralizacién

Image > Adjust > Auto Threshold

1032x1088 pixels; 8-bit (inverting LUT); 1.1MB

256x254 pixels; 8-bit (inverting LUT); 64l

& Threshold

il g | I N

34.21%

126
255

Default = Red

_ Dark background _ Stack histogram

Auto Apply | | Reset | Set

Moments

Image > Adjust > Threshold
(Shift + T)

RenyiEntropy Shanbhag Triangle
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Histogramas

=
>
(@]
(=}
=
=
>
=]
=/
<]

Fiji File Edit Image Process Plugins Window Help

®0® (Fiii  Measure 8BM |
e ‘ r Analyze Particles... |
D,’ O’ Q’Q)’ . A:Hl: N Summarize /—Eszl

Magnifying glass (or use "+" and "-" key:

Distribution...
Label '
Clear Results

Set Measurements...

Set Scale...
Calibrate...

Histogram
Plot Profile

Gels | 3
Tools >

3D Objects Counter
3D OC Options
Skeleton >
Colocalization >
Color Histogram
Directionality

Shape Index Map

Optic Flow | 2
Helmholtz Analysis
3D Surface Plot
Classification
Local Thickness
Multi Kymograph
QuickPALM

Sholl

Topod

vVVYyVvyYyvVvYYY

Volvemos en un rato...



Macros y Plugins
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@ Fii File Edit Image Process Analyze [JENciLd Window Help

200 (i1 Just imao o T

1[1[0,18 C9|//,"A'..I'¢‘.
LUT Menu

—

N A« [$ 4

Shortcuts

Utilities

New

Compile and Run...
Install...

Install Plugin...

3D 10

3D Toolkit

3D Viewer

Analyze
BigDataViewer
Bio-Formats
Cluster

Color

Color Inspector 3D
Color Segmentation
DeconvolutionLab
Examples

Feature Extraction
Filters

GLCM Texture
Graphics

Image5D

Integral Image Filters
JACoP

Janelia H265 Reader
LOCI

LSM Toolbox
Landmarks
Multiview Reconstruction
Optic Flow

Process
Registration

SPIM Registration
Scripting
Segmentation
Skeleton

Stacks

Stitching

Time Lapse
Tracking

Transform

Utilities

Volume Viewer

| 2
| 2
>

{+r38M

vy

vyvyvyvyy YyvyYVYyvVvYYyY

vy

VY VYV VY YYVYYVYVYYYYY

Install...

Run...

Edit...

Startup Macros...
Record...

Pencil Tool Options...
Paintbrush Tool Options...
Flood Fill Tool Options...
Set Drawing Color...

About Startup Macros...
Save As JPEG... []
Save Inverted FITS



Macros y Plugins
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Fiji File Edit Image Process Analyze QEILEN Window Help

L N N (Fii Is Just) Imags  Macros >
D.’Q,|G|@|/. AH—, ”\|A’O\ g 4 Shortouts >
k\/ —  Utilities >

and (tracing) tool ‘ Maeio
Compile and Run... Macro Tool
Install... 4 38M JavaScript

Install Plugin...

Plugin

3D 10 B Plugin Filter
3D Toolkit > Plugin Frame
3D Viewer Plugin Tool
Analyze > )
BigDataViewer > Text Window...
—vAY = y & Tahle. ..

® e e *Macro.ijm.ijm (Running)

_*Macro.ijm.ijm (Running)

1 // delete any existing filter
2 if (isOpen("Filtro_pasabajo")) {

3 selectWindow("Filtro_pasabajo");
4 run("Close");
5 ¥

6

7| // Create filter

8 // Note that the filer does not have to be the same size as the image
9 size = 512;
10 newImage("Filtro_pasabajo", "8-bit black", size, size, 1);
11 radius = 30;
12 makeOval(getWidth/2-radius, getHeight/2-radius, radiusx2, radiusx2);
3 setForegroundColor(255, 255, 255);
14| run("Fill");
15 run("Select None");
16  run("Gaussian Blur...", "radius="+@.9+radius);

. Run Kill Show Errors Clear |

Started Macro.ijm.ijm at Thu Jun 23 17:08:40 UYT 2016

Tracking »
Transform >
Utilities | 3

Volume Viewer

Debug >



Instalacién de plugins y actualizacién
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e Instalacién:
e ‘Drag and drop”
e Copiar a la carpeta FlJI/plugins

e Seleccionar/agregar en el “Manager update site”

O O Manage update sites
. Name URL Host Directory on Host
Name 4 Image) http://update.imagej.net/
™ Fiji http:/ /update.fiji.sc/
(¥ Java-8 http://sites.imagej.net/Java-8/
. | 2015-Conference http://sites.imagej.net/2015-Conference/
| 3D Image) Suite http://sites.imagej.net/Thaoudier/
|| Angiogenesis http://sites.imagej.net/Angiogenesis/
.| Archipelago http://sites.imagej.net/Lindsey/
[ | BAR http://sites.imagej.net/Tiago/
.| Bio-Formats http://sites.imagej.net/Bio-Farmats/
| Biomedgroup http://sites.imagej.net/Biomedgroup/
|| BioVoxxel http://sites.imagej.net/BioVoxxel/
| CellMotility http://sites.imagej.net/CellMotility/
|| Cookbaak http://sites.imagej.net/Cookbook/
| ClearVolume http://sites.imagej.net/ClearVolume/
| CMCI-EMBL http://sites.imagej.net/Miura/
|| CMTK Registration http://sites.imagej.net/Jefferis/
|| CMP-BIA taals http://sites.imagej.net/CMP-BIA/
| CSIM Laboratory http://sites.imagej.net/Acsenrafilho/
|| Diameter] http://sites.imagej.net/Diameter]/
| FFMPEG http://fiji.sc/~schindelin/ffmpeg-plugins/
[ | Fibril) http://sites.imagej.net/Fibril) /
| FracLac Suite http://sites.imagej.net/Akarperien/
|| Funimage http://sites.imagej.net/Funimage/
|| Fuzzv lodic and artificia... http://sites.imagei.net/Astartes91/
. Add my site | Add update site Remove %lo&e—q]

| Manage update sites ( Apply changes | [ Advanced mode ] [ Cancel ]




Histogramas
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Histogramas

o El histograma es una conteo de los posibles valores que toma una sefial (imagen).

I(u,v) o h(z)

B ]
255

o

Count: 230464 Min: O
Mean: 123.536 Max: 255
StdDev: 57.639 Mode: 176 (2998)

[Burguer & Burge] FIJI Analyze > Histogram

h(t) = cardinal{(u,v)|I(u,v) =i} para todos los 0 < i < K

.---710 pixels with the intensity value ¢ = 2

h@) [0]2]10/0]0|0|5|7[3|9|1|6|3]6]3]2]
i 012345678 9101112131415
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Histogramas
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o Contrast Range
Alow | Qhigh

i
Y

[E=5B, 0, 0. 0
@@ 23.0MB SRGB
101/105 07/05/2014 15:21:31

Canon

256

linear logarithmic



=
e
(o}
g
=
>
=]
=]
<}

Histogramas

INGENIERIA

* Informacién global

B 2000 [ [

0 255 0 255 0 255
Count: 197580 Min: 128 Count: 197580 Min: 128 Count: 197580 Min: 128
Mean: 217.291 Max: 255 Mean: 217.291 Max: 255 Mean: 217.291 Max: 255

StdDev: 37.568 Mode: 180 (98124) StdDev: 37.568 Mode: 180 (98124) StdDev: 37.568 Mode: 180 (98124)
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Histogramas
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e Exposicién

Sub-exposicién Sobre-exposicién
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Histogramas
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e Cuantizaciéon de intensidades

HHHH |||||. |

255 0 256 0 255

o

64 intensidades 6 intensidades



Histograma acumulado

255

-

:Zh ) para todos los 0 < i < K

=0
~ | h(0) parai =0
H{(i) = H(Gi—1)+h(i) para0<i< K



Ecualizacién de histograma

(i) Original
/
,\/”“/\/ \v_\ |
|;' (2)

(Process > Enhance Contrast...)



Ecualizacién de histograma
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Operaciones de pixeles



Operaciones de pixeles

4d avrindovd

57 75 143 137 75 150 175 159
59 68 98 105 69 142 179 167

M columns 83 70 82 75 68 149 178 168

0 - . M1 104 85 74 58 86 162 176 165

0 80 8 69 64 122 173 173 167

| 81 68 71 110 160 178 172 165

) 74 76 114 157 180 182 177 167

: ) 09 122 156 182 181 177 172 166
= 1

Valores de los pixeles.




Operaciones de pixeles

Modificaciones del valor de un pixel

No hay modificaciones de tamafio, geometria o estructura

El nuevo valor de un pixel depende solamente del valor anterior en esa misma
posicion mediante una funcion

I'(u,v) = f(I(u,v))

La funciéon puede ser independiente de la posicion (homogénea) o depender de la
posicion (no homogénea)

I,(u7 /U) — g‘T.(/U/7 /U)7 u) v h

Si el resultado depende de mas de una posicién serd el filtrado de la imagen.



Operaciones de pixeles

 Operaciones globales (homogéneas)
« modificar brillo y contraste

aplicar transformaciones arbitrarias mediante curvas

cuantificacion (“posterizing”)

umbralizacién global

correccién de gamma

transformaciones de color

e Operaciones locales (no homogéneas)
« cambio contraste o brillo local

« umbralizacién (umbral adaptivo)
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Practico https://eva.fing.edu.uy/course/view.php?name=timagieee
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- UNIVERSIDAD
Qroeva g KR

IR ProEva = Mis cursos «h Curso actual + EVA Facultad Ingenieria (# Activar edicion '= Ocultar bloques ,* Pantalla compieta

Mis cursos Institutos Ingenieria Eléctrica Cursos del 2do semestre de 2018 TimaglEEE

Administracion Procesamiento de Imagenes y Vision Artificial (con un toque de Aprendizaje Automatico)

w Administraciin dal curen

£ Edit B yho . 7 5 : - e B
o Adquisicion, representacion y visualizacion imagenes. ImageJ/Fiji.

b Usul pfasis en

Dant ido. Al
2, Da 1ro. de octubre icercado al

Y Filte
b Infol
% Conl
&, Cop
¥, Resl
by Imex
=) Reln
» Bany
i rap Histogramas y operaciones de pixel

Se puede descargar Fiji para los diferentes OS desde el sitio http://fiji.sc/

Practico: Representacion y visualizacion de imagenes.

n B

Imagenes para trabajar en los practicos.

Navegat 1ro. de octubre
oo . .
Pagina Prifl Practico: Histogramas y operaciones con pixeles.
s Areape ps temas y

> Paginawemadas

v Mis cursos
' La practica se basara en el uso de una aplicacion en software libre para el procesamiento de imagenes (FIJI, http://fiji.sc/). Ademas se
v Institutos presentaran ejemplos de implementacion de diferentes mélodos en lenguaje Python y diferentes librerias especializadas en procesamiento

) Comoutacién de imégenes y aprendizaje automatico. No es necesario el manejo avanzado de Python para el seguimiento del tutorial. Para la compresion



Practico https://eva.fing.edu.uy/course/view.php?name=timagieee 'i*v

e Configurar el proxy de Fing para acceder a internet
o [Edit > Options > Proxy Settings...]
o Proxy server: httpproxy.fing.edu.uy
o Port: 3128



