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Fiji - an Open Source platform for biological image analysis
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Abstract

Fi1 15 a distribution of the popular Open Source software ImageJ focused on biological image
analysis. Fij1 uses modern software engineering practices to combine powerful software libranies
with a broad range of scripting languages to enable rapid prototyping of image processing
algorithms. Fij1 facilitates the transformation of novel algorithms into Image] plugins that can be
shared with end users through an integrated update system. We propose Fij as a platform for
productive collaboration between computer science and biology research communities.
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Fiji is an image processing package — a "batteries-included” distribution of Imagel), bundling many plugins

which facilitate scientific image analysis.

=® Download for Windows (64-bit) ~

& More Downloads | BE&Cite | €) Contribute

Why Fiji?
<

2

Free & Open Source

Like Imagel itself, Fiji is an open source project
hosted on GitHub, developed and written by the
community.

Easy to Use Powerful

Fiji bundles together many popular and useful
Image) plugins for image analysis into one
installation, and automatically manages their
dependencies and updating.

Fiji is easy to use and install - in one-click, Fiji
installs all of its plugins, features an automatic
updater, and offers comprehensive
documentation.


http://fiji.sc/
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Formatos imagen

TIFF (Tagged Image File Format)

Sin compresion o con compresion sin perdidas
Sin perdidas de calidad
Elevado tamafio

JPEGJpInt Photographic Experts Grqup
Imagenes comprimidas
Perdida calidad dependiente del nivel compresion
Disminucion tamano

JPEG200Qd¢int Photographic Experts Grgup
Imagenes con mayor compresion comprimidas
Perdida calidad por nivel de compresion pero menor que JPEG
Disminucion mayor de tamaio
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- Imagen digité: — Pixel

- Pixel—> Es la unidad menor de la qgue se compo
una imagen.
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RGB

- Imagen digita=—>Modelos de colof nsi

- Modelo RGB—)

| CMYK

Cada color se expresa como la
cantidad de luz Roja (R), Verde

(G), y azul (B) que contiene cada
pixel.
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Segmentaciéﬁ> Seleccion de objetos, areas o caracteristica
Interés dentro de una imagéreground y no
seleccion del resto de imagba¢kgroundl
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v Standard deviation

| Min & max gray value

| Center of mass

| Bounding rectangle
v Shape descriptors
| Integrated density
| Skewness

| Area fraction

| Limitto threshold

v Mean gray value

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

v Centroid

v Perimeter

v Fit ellipse

| Ferets diameter
| Median

| Kurtosis

| Stack position

v Display label

| InvertY coordinates | Scientific notation

v Add to overlay

Redirect to:

Decimal places (0-9):
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Ruifrok, A.C.: Quantification of immunohistochemical staining by color translation and
automated thresholding. Anal Quant Cytol Histol. 19, 2073 (1997).

Brown Channel =-BR +G)*0.3







Plugin: Aplicacion que, en un programa informatico, afiade una funcionalidad
adicional o una nueva caracteristica al software.

Instalacion Plugin cuantificacion RE, RP, KI67

r s
T (Fiji Is Just) Image) Lol o5 e S
File Edit Image Process An alyf?_e Plugins Wind

EL‘ O,‘ (< ‘ fi‘j‘ f:‘ A ‘ —#—,‘ AN ‘ A‘ Q, | dm ‘ Dev || ImageJ Website. .

Freehand selections Image.d News.__.

Documentation...
Installation...

Mailing List...

Dev. Resources...

B |

Wacros....

Macro Functions. ..

Examples k

Update ImageJ. ..

Refresh Menus

About Plugins >
About Image.._.

Report a Bug

Help on Menu ltem



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

Contents
Acquisition

Analysis

Collections

Color

Filters

Segmentation
Graphics

Input/Output
Programming Examples
Scripting

Stacks

Tools

Toolsets

Utilities

Links to External Sites

Acquisition [top]
Hamamatsu Orca 12-bit Camera
Shading Corrector
QuickTime Capture (Capture images using QuickTime)
TWAIN
JTwain
Twain Scan
SensiCam Long Exposure Camera



Links to External Sites [top]

iichael Abramolr
Volumel, Flow], Flow3], Surface], Register ROIL,
PCA (Principal Component Analysis)

Noé&l Bonnet
Amsotropic diffusion, Shading correction, Contrast enhancement,
Regularized image gradient (Shen-Castan), Manual segmentation,
Multivariate Statistical Analysis (MSA), Principal Component Analysis (PCA),
Correspondence Analysis (CA), Fuzzy Segmentation, N-component
segmentation, Watershed segmentation, Stackscope

Thomas Boudier
Active Contours (Snakes). Canny-Deriche Filter,
Shape Analysis by Fourter Descriptors

Wilhelm Burger and Mark Burge
53 plugins, including Alpha Blending. Histogram Equalization.
Gamma Correction, UnsharpMask, Harris Corner Detector,
Hough Linear Transform_ Region Labeling. Trace Contours,
Median Cut Quantization, DFT 2D_ DCT 2D, Affine Mapping,
Twirl, Ripple and Sphere Mappimng, Bicubic Interpolation

Gary Chinga
Surface roughness statistics, Dynamic (adaptive) threshold,
Shape descriptors, Image correlation, Stack plots.

Ulf Dittmer
Expression (applies formulas to images), HPGL Reader, Warp,
OpenGL Example. PxM Reader (imports PBM, PGM and PPM),
Pixellate, Seam Carving, Amimated PNG (APNG) Writer

Bob Dougherty
Ellipse ROI, Live Histogram, Measure Stack, Multi Measure,
NTSC DV2Float, QuickTime Grab, Lavers, Stack Sorter, Measure
ROI, Polynomual Fit, PLOT3D I/O, Polar Gradient, 3D Fast Hartley
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IJ ED (jEdit-based code editor)

SheppLogan (generates a sampled version of the Shepp-Logan phantom)

RIFRET (analyze intensity-based ratiometric FRET images)

Object] (non-destructive markers and linked results)

Parallel Super-Resolution

PDF Macro Ext (adds PDF creation functions to the macro language)

Droplet (drag and drop file processor that uses customizable macros)

Image] SURF (feature detection and image comparison)

Mouse X (crop and rotate an image, similar to Edit=Selection=Straighten)

Savitzky-Golay noise reduction filters

CDA (Confined Displacement Algorithm for Colocalization)

QuickPALM (PALM/STORM particle detection and reconstruction)

Serial Macro Extensions (enables macro access to serial devices)
_Colocalization Colormap (quantification/visualization of fluprescent signals)

ImmunoRatio (ER, PR, and Ki-67 immunohistochemistry),

JFilament (segment and track 2D and 3D filaments)

Heatmap From Stack

HeatMap Histogram

Image Stack Merger Plus (background remover)

Export EPS (saves images in Encapsulated PostScript format)

Template matching and alignment using OpenCV library

CBF Reader (reads miniCBF files from DECTRIS PILATUS detectors)

Octane (super-resolution imaging and single molecule tracking)

Read and write Esri ASCII grid files

PIV (iterative particle image velocimetry analysis)

Beth Israel plugins (PET/SPECT and CT/MRI fusion)

SmartRoot (semi-automated analysis of root systems)

Speckle Tracker] (track particles through time)

ImagePlot (explore patterns in large image collections)

ImmunoMembrane (HER-2 immunohistochemistry)

[J-Scala (use Scala language to write scripts using Image] API)




ImmunoRatio: an ImagedJ plugin for analyzing

ER, PR, and Ki-67 immunohistochemistry

About | Screenshots | Download | Howtouse | Algorithm description | Authors

ImmunoRatio is an open source plugin for the Imaged image analysis software. The plugin: 1) automatically segments
diaminobenzidine-stained (DAB) and hematoxylin-stained nuclei regions from any number of source images, 2) for each image,
calculates the percentage of DAB-stained nuclear area over total nuclear area (=labeling index), and 3) averages the labeling
indexes and generates a pseudo-colored result montage showing the area segmentation (see example screenshots).

“Please note: ImmunoRatio is also available as a free, online web application at http://jvsmicroscope.uta.fi/immunoratio/, which
requires no software installation. In addition, the application is described in a journal article published in the Breast Cancer

Research.

Screenshots

ImmunoRatio

Sample ID: example-ki67
Date: 16.11.2009 10:26
DAB / nuclear area: 14%

'.r‘”j )

ImmunoRatio

Sample ID: example-1
Date: 19.11.2009 11:42
DAB / nuclear area: 2%

AT XD |

ImmunoRatio

Sample ID: example-3
Date: 19.11.2009 11:45
DAB / nuclear area: 78%




ImmunoRatio

Sample ID: example-ki67
Date: 16.11.2009 10:26
DAB / nuclear area: 14%

ﬂ. g |

[

Pseudo-colored image showing
staining components

ImmunoRatio

Sample ID: example-1
Date: 19.11.2009 11:42
DAB / nuclear area: 2%

ImmunoRatio
Sample ID: example-3
Date: 19.11.2009 11:45
DAB / nuclear area: 78%




Nucleo célula cancerosa i .
Centromero / Fluoresceina (FITC)

Gen HER /Texas Red
17911.2912; 17921.1

Nucleo/ DAPI
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Cromosoma 17



Tecnica y observacion FISH

DAPI FITC TEXAS RED

NUCLEOS CENTROMEROS GEN HER2
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RAE Disciplina cientifica que se ocupa de crear programas
iInformaticos que ejecutanoperacionescomparablesa las que realiza
la mente humana,comoel aprendizajeo el razonamientologico.
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Developer Menu

Macros r
Shortcuts 4
Utilities 4
New »

Compile and Run...

Install... Cir+Mayas+M
Install Plugin...

3D Viewer

Analyze v
BigDataViewer 4
Bio-Formats 4
Cluster 4

Color Inspector 3D

Examples v
Feature Extraction »
ImagesD 4
Integral Image Filters 4
Janelia H265 Reader

LOCI 4
LSM Toolbox »
Landmarks v

Multiview Reconstruction 4

Optic Flow 4
Process ’
Registration 4
SPIM Reqgistration .
g 0 Segment blob in 3D Viewer
petek Balloon
Stacks *| Graph Cut
Stitching *| Blow/Lasso Tool
Time Lapse + | Robust Automatic Threshold Selection
Tracking * | Simple Neurite Tracer
Transform » | SIOX: Simple Interactive Object Extraction
Utilities * | Apply saved SIOX segmentator
Volume Viewer smtsteatResientioncian
0 0

Debug 3

Sandbox 4

Irainable Weka segmentation b
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TRAINABLE WEKA SEGMENTATION
USER MANUAL

Ignacio Arganda-Carreras, Verena Kaynig, Curtis Rueden, Kevin W. Eliceiri,
Johannes Schindelin, Albert Cardona, H. Sebastian Seung

January 30, 2017
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¢, Pero que es Machirigearning




WIKIPEDIA

The Free Encyclopedia
Elaprendizaje automatica aprendizaje automatizad®

aprendizaje de maquina&el inglés, "Machiné&earning) es
el subcampo de lagencias de la computacignuna rama de
la inteligencia artificiglcuyo objetivo es desarrollar técnicas
gue permitan que las computadoraprendan De forma mas
concreta, se trata de crear programas capaces de generali
comportamientos a partir de una informacion suministrada
en forma de ejemplos



https://es.wikipedia.org/wiki/Ciencias_de_la_computaci%C3%B3n
https://es.wikipedia.org/wiki/Inteligencia_artificial

Machine
Learning

dummies

Understand machine
learning fundamentals

Make sense of machine
learning algorithms

Build your data
science team

Judith Hurwitz
Daniel Kirsch IBM Limited Edition



¢, Pero que es Machirigearning

- EI Machind_earninges una forma de IA que permite a un sistema
aprender de los datos en lugar de a traves de la programacion exp
Sin embargo, el Machineearningho es un proceso simple

- EI Machind_earningutiliza una variedad de algoritmos que aprends
iterativamente de datos para mejorar, describir datos y predecir
resultados. A medida que los algoritmos ingieren datos de
entrenamiento, es posible producir modelos mas precisos basados
esos datos. Un modelo de aprendizaje automatico es el resultado
generado cuando entrena su algoritmo de machesningcon datos.
Despueés del entrenamiento, cuando proporciona un modelo con ul
entrada, se le dara un resultado.

EN NUESTRO CASO SERA CO
ANALISIS DE IMAGENES DIGITA
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Que significa WEKA?

Waikato Environmentfor
KnowledgeAnalysis

The WEKA Data Mining Software: An Update

Mark Hall Eibe Frank, Geoffrey Holmes, Bernhard Pfahringer
Peter Reutemann, lan H. Witten
Pentaho Corporation Department of Computer Science
Suite 340, 5950 Hazeltine National Dr. University of Waikato
Orlando, FL 32822, USA Hamilton, New Zealand
mhall@pentaho.com [eibe,geoff,bernhard,fracpete,ihw@cs.waikato.ac.nz

HallM. et al. (2009} The weka data mining sofrware: an update. ACM
SMGKDD Explor. Newslett., 11, 10-18.



¢, Pero gque significa WEKA?
El proyecto WEKA empezo 199293
WEKA es un entorno unificado que

permite a los investigadores accede!
los algoritmos de Machinkeearning
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