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¢ POR QUE USAR IMAGEJ O FIJI?

Gratuito

Multiplataforma
Conjunto de herramientas muy completo

Plugins

Macros J
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ImageJ >> Software

ImageJ y Fiji

VERSION Y PAGINAS OFICIALES o

= | Imagel
= / Imagel E-mail list
=/ Imagel: user and developer conference

home | news | docs | download | plugins | macros/dev | list | link

Platform Independent

eJ | To mnstall ImageJ 1.43 on a computer with Java pre-installed, or to upgrade to the latest full
Image Processing and Analysis in Java : distribution (mchditig macros, plngms and LUTSs), download 1j143 zip (3MB) and extract the

Image] directory. Use the Help> Updare ImageJ command to upgrade to the latest pre-

o Features release version.

° News . Mac OS X

* Documentation Download Image] 1.43 (5.4MB) as a double-clickable Mac OS X application. Inchudes

c DO“’nload ‘ >  Imagel64, which uses Java 1.6 in 64-bit mode on Intel Macs running OS X 10.5 or later.

e Plugins (Instructions)

> Developer Resources

= Applets'Web Start Linux

o Mailing List Download Image] 1.43 bundled with 32-bit Java (42MB) or with 64-bit Java (35MB). Both
» Tanks versions include Java 1.6.0_10 from Sun and the ImageJ source code. (Instructions)

= ImageJ] Conference (Oct. 27-29) New Windows

Download ImageJ 1.43 bundled with 32-bit Java 1.6.0_10 (25MB), with 64-bit Java
1.6.0_12 (21MB:; requires XP x64 or Vista 64-bit) or without Java (3MB). On Vista and
This page has been visited times. Send comments to Windows 7, ImageJ must be installed in a directory that the user can write to (e.g.,
wsr@nih.gov. Disclaimer "Documents”). (Instructions)




Fiji
OTRAS VERSIONES ADAPTADAS

J L
J . Fiji: una version adaptada de ImageJ]

Una version de Image] adaptada para Biologia (Wright Cell Imagmg
Una version de Image] adaptada a Microscopia (MacBiophotonics) R
IQM (procesamiento de stacks. Basado en Java e Image]) = s
Scion image beta 4.02 | '

Fiji Is Just ImageJ ,
You can download the current version of Fiji

Fip 13 an image processng package based on Imags) @

For us Fiji 1= easy 10 mstall and upeata, bundiss a sat of o
riugn: in @ coharent manu structure (and updatable). alang L @
with compral hmrldoczmu ntaton . lnux

For developers, Fijl a5 2n open source projec! 2 hoated on a
Git soutce version control 1repository #, with access to the
source code of all intemals_ libranes and plugins. and asses

ths davelopmant and scapting of pligins * LI nux (64-b't) @

Oownload Fljl nows o - Wlnd owWsS @

News TrakEN2 & an Image) plugn for morphoiogical data mimng, Hwee- . Wi nd O»VS (64-bit) @

o 2010-0301 - Fiji fsatured In Haturs Mathods review on  SIMensianal modeling a0d image stitching, regestration, editing and
auaization anngtation

o 2010-02-04 - Wab Statistics and Fijl usage map . MaCOSX @

o 10100121« The Fip Wiki gat a new lock

S i A T Critical: if you update and Fiji does not
e Note: PPC (G4/G5) Macs are no longer

Documentation « All platforms (includes all JREs) &
g4 « All platforms (does not include JRESs) &

o What you need tn know about sciertific image processing
o Installng Fyi
o Getting started with Fy



Documentation

ImageJ

DOCUMENTACION

MANUALES

. Documentos y tutoriales oficiales

. Portal de manuales y ayuda de este programa

. Manual "on-line" Imagel

. Manuales Fiji

+  Tutoriales "online" Imagel

home | news | docs | download /plugins | m '/

¢ Introduction
o Basic Concepts
o Installation
o Menu Commands
o File
o Edit
¢ Image
& Process
¢ Analyze
o Phgins
¢ Window
¢ Help
o Tools
o Kevboard Shortcuts

o ImageJ User Guide (8MB PDF or onling) tiew
o Tutorials and Examples

o ImageJ Documentation Wiki

o ImageJ for Microscopy Manual

o Imagel on Wikipedia

o Frequently Asked Questions

o Macro Language (download PDF)

o Planned Features

o Complete Release Notes (300K)

Manual en formato PDF de ImageJ]
McMaster Biophotonics Facility

KEXO00NXN

www.macbiophotonics.ca

Recent Updates: Dec 09
Manual Home
MacBiophotonics Home
About this Manual
Installation

Importing Image Files  »
Saving and Exporting
Intensity v Time analysis »
Particle Analysis »
Colocalisation Analysis »
Intensity Processing »

Colour Image Processingk
Stack-slice manipulationsk
Z-functions »
T-functions 4
Deconvolution

Annotating Images »

Appendix >

e

g

-—
Q
=)
©

E

navigation

FAQ

GUI Commands
Keyboard Shortcuts
Plugins

How Tos
Tutorials

Known Problems
Links

Libraries

Macros

Diverse

Wishlist

Video Tutorials

m Create New Content

m Events



Fiji )
DOCUMENTACION

u L MANUALES

. Documentos y tutoriales oficiales

. Portal de manuales y ayuda de este programa

. Manual "on-line" Image]

. Manuales Fiji

+  Tutoriales "online" Imagel

Manual en formato PDF de Image]

Navigation =~ Content = Highlights = Toolbox

Mavigation =~ Content = Highlights = Toolbox _ Search

Documentation

Category:Tutorials
Using Fiji Tlfdggry

« What you need to know about scientific image processing

. Installing Fij Pages in category "Tutorials"

+ Getting started with Fiji The following 37 pages are in this category, out of 37 total.

= Tutorials

= Find contact information, mailing list, IRC {chat) and help

« Frequently Asked Questions 2 | cont. T cont.

T more- - 2009-07-10 - FIJI presentation from - Install Fiji an Windows - TrakEM2 add mare sections/layers

ELMIZ009 ImageJ Tutarial - Installation tutorial

Advanced Fiji usage :

Instaliing 3rd party plugins TrakEMZ align sections tutorial

- Registering 3D images C - Introduction into Macro Programming ~ © 1/akEM2 basics tutorial

L _— . = TrakEM2 measurements tutorial
= Segmenting images = Colocalization Analysis ] ) i
+ Useful keyboard shorteuts + Correcting drift in FRAP experiments N » TrakEM2 saving project tutorial

TrakEM2 segmentation modes

= Scripting: with Macros, in Javascript, in JRuby, in Jython, in Clojure (see a - Nuclei Watershed Separation tutorial

Some Imaged tricks D

TrakEM2 semi-automatic

Links . Detect Information Loss R segmentation tutorial
TrakEM2 tutorials

* more...



UTILIDADES

PLUGINS Y UTILIDADES

e | Utilidades y opciones de Image] (Plugins)

®’ Macros Image] en la seccion Documentos/ Software

- - - s
Ld Acceso en los mends a las opciones mas comunes

® MicroManager-control de adquisicion de imagenes en ImageJ

home | news | docs | download | plugins | macrosidey | §st | Anks

I —L_

Contents = - -
Acquisition =B HE3 ¢ P [1 e
Analysis
Collections
Color
Filters
Scamentation
Graphics
Input’Output
Programming Examples
Stacks
Utilities
Links to External Sites

Acquisition [top]

Hamamatsu Orca 12-bit Camera

Shading Corrector

Quick Tune Capture {Capture mages using Quick Tane) Untated
TWAIN

JTwain

Twam Scan hev

SensiCamn Long Exposure Camsera

Video Capture Macro Tool (Video for Windows via VirtualDub) Mew
Captaring plugin (Captures images on Windows using IMF) few

es destacados

7

! j‘ 9 f’g | @I@ |76,3% v i /' ‘EE 3;|BLnscav -

ANDMACION / PELICTULA \[ 1

BARRA CALIBRACION o acce
CORTES ORTOGONALES EN ESCALA DE GRISES

CORTES ORTOGONALES EX RGB

MEDIR REGIONES

MEZCLAR CANALES

MONTAGE

PINTAR REGIONES

FPROVECCCIONES

RECONSTRUCCIONES 3D

SEPARAR CANALES

www sconcorp com: Scion Frame Grabbers and Faewire Cameras
www. genaging conyx Qlmaging Firewire Cameras

ScionF GAkiz: Scion full-frame rate capture

FWCamAkiz: Mac OS X Firewire Cameras

www prvelunart com PixelSmart Frame Grabbers
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e Utilidades y opciones de Image] (Plugins)

® | Macros Image] en la seccion Documentos/ Software
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UTILIDADES

PLUGINS Y UTILIDADES

Utilidades y opciones de Image] (Plugins)

Macros Image] en la seccion Documentos/ Software

Acceso en los ments a las opciones mas comunes

MicroManager-control de adquisicion de imagenes en ImageJ

g Y
Grupos de plugins
Image)
wiki
Landini
Parker
3D Filtering

Formatos y visualizacién de imagenes

LOCI BicFormats (abrir cualquier formato de
imagen)

Batch converter (convertir varios archivos)
LSM reader (para archivos "*.Ism" de Zeiss)

LSM teolbox (para archivos "*.lsm" de
Zeiss)

ImageSD (abrir imagenes complejas)
View 5D (visualizar im3agenes complejas)
RGE to CMYK (para impresion)
Stacks

Stack cembiner (montajes de stacks)

Stack Alignment

RO 3 o R P Sy 1oy

Timelapse

Image Stabilizer (para evitar las
vibracicnes)

Time Stamper (para colocar los tiempos)

TimeSeries Analvzer

Mediciones
Auto Threshold
MultiThresholder

Background correction

Shading corrector

Multimeasure (ROI manager)
S10X (Segmentacién)

Trzinzble Seamentztion

Colocalizacién, FRET, FRAP
Colocalization

Colocalization Finder

Co-localizaticn (JACoP)

FRET and Colocalizaticn Analvzer

FRET acceptor photobleachinag

Stitching (ensamblaje de imagenes)
Moszic ] (ensamblaje de im3genes)
Stack normalizer (ecualizador de stacks)
Stack Reg (alineamiento de stacks)

Interactive 3D surface Plot y Velume ]
(visualizacidén de superficies)

3D Viewer (visualizacion de volimenes y
superficies en 3D)

Xuv Tools (montaje de imagenes 3D)

Stephan Preibizsch (montaje de imagenes
2D y otros)

Measure Stack (mediciones en stacks)
Voxel counter (mediciones en stacks)
TrakEM2 (numerosas funciones para stacks)

Extended Depth of Field (obtencién de una
imagen enfocada = partir de secciones)

Depth from focus (imagen enfocada a partir
de secciones)

Deconvolucion (Piotr Wendykier)

Deconvelucién (Biomedical Imagin Group-
Lzuszanne)

PixFRET
FRET calc

FRET Stoichiometry Im=ge] plugin (PFID)

FCalc (FRAP/FLIP)

FRAP Analysis

Seguimiento de particulas y trazado de
trayectorias

MTrack]
TrakEM2
Particle Tracker

Particle counter and analyzer

Mzanuzl Tracking

Chemotaxis and migration tool (Tracking)

FociPicker3D 3D =nd 2D particle counter

Neuron Morpho

Neuronl (Neurite tracing and
quantification)

Simple neurite tracer

Simple neurite tracer - versién para Fiii
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as/dev | list | links

ImagcJ mailing list 1ssion group for ImageJ users and developers.

ubscribing
To subscribe, send the command

subscribe imagej vourfirstname yourlastname

in the body of an email message to listserv/@list.nih.gov. Or join the list at
list.nih. gov/archives/imagej.html.

Sending Messages

To send a message to all the people subscribed to the list, send mail to imagej@list.nih gov.
Commands (e.g.. "UNSUBSCRIBE IMAGEJ" ) should be sent to listserv@list.nih.gov.

List Archives

Messages sent to this list are archived and made available on the Web at
list.nih.gov/archives/imagej html. The Image] list is also archived at nabble.com and
news.gmane.org.

Leaving the List
You may leave the list at any time by sending a "UNSUBSCRIBE IMAGEJ" command to
listserv(@list.nih.gov. Or leave the list at list.nih.gov/archives/imagej.html.

Digest Form
To receive a digested version of the postings. send a "SET IMAGEJ DIGEST" command to
listserv(@list.nih.gov.

Privacy

Please note that it is presently possible for other people to determine that you are signed up
to the list through the use of the "REVIEW" command, which returns the e-mail address and
name of all the subscribers. If you do not want your name to be visible. just issue a "SET
IMAGEJ CONCEAL" command.

top | home | news | docs | download | plugins | dev | list | links



. COMO ACTUALIZAR?
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File Edit Image Process Anabze Pluging Window [ETY
“_‘QIQ]@I/IA|+I‘\]A|0\[{“)I | Z imageswensite...

ImageJ 1.43r; Java 1 6,006 (32l 661 commands; 48 ma 'Mage News...

'Bocumenmﬁon . -
Installation... _ =lalX]
SearchWebsite. 'File Edit Image Process Analyze Plugins Window [
List Archives... l—i O_!G](’.?]/]AI-Q-I'\' A| O\IQ’}'I]@IW Image) Website. .
ImageJ [ Dev. ResoUrtes. . jlmageﬂ 43n)ava1.6.0_16 [32-bifi (633 comimands, 28 macros) : ImageJ News...
Pluging.., Documentation...
Bacros... Instaliation. .
: "_“‘?".’“F” mm&"". | Search Website...
lIn:i".‘ll»:: l‘lagi‘-]... List Archives...
| Update Menus
e 7 Dev. Resources...
‘ AboutPlugins ¥ e |
: AboutImaged... AU
g T Y Macros. .
Fiji Sl
Macro Functions. ..
Update ImageJ...
Update Menus:
Help/ Update ImageJ l ' | =
About Plugins y
ImageJa yeb Site...
Onling Docs...
About magedA...
Help/ Update Fiji ' Report a Bug
Upload Sample Image
Fji Wiki

Lvporeri |




PRACTICA CONTAJE

Tincion doble:
Yoduro Propidio (rojo)

Gfp (verde)

Metodos de contaje:
Herramienta Multi-Point

Cell Counter

Analyze Particles



HERAMIENTA POINT Y MULTI-POINT

<5

File Edit Image Process Analyze Plugins Window Help

Olola|o|~

[l Alalo] |z|KUnje|m =0 |

*Point* or multi-point selections ({right click to switch)

<5

File Edit Image Process Analyze Pluging WindowHélp
Ojola|o|<|4 (] Alale [z|KU|ne|m = e

Paint or*multi-Eoint” selections (right click to switch)

Crea un punto de seleccion

& recorte.tif =10 x|

186x186 pixels; RB; 135K

[mifelfad{o]EdPa B

¥=215,y=93, value=140,118,0

Borrar puntos: Presionando tecla “Alt”

Crea puntos de seleccion y los numera

M e EEEE

count=8

i

File Edit Image Process Analyze Plugins Window Help

Oloz|o| | 4~ Alalol
*Point* or multi-point selections ¥ POINt Toal
Multi-point Tool

| Z ||,

¢m =0

Mover puntos: Presionando tecla “Control”

Cambiar entre herramienta Point y Multi-point, boton
derecho sobre la herramienta que esté seleccionada en

ese momento y seleccion de la nueva



HERRAMIENTA POINT + SHIFT ﬁ

La herramienta Point se comporta igual que la herramienta Multi-point

si se deja presionado el Shift ﬁ

[mifelfad{o]EdPa e

count=6

GUARDAR LA IMAGEN CON LOS NUMEROS DIBUJADOS

1° - Utilizar herramienta “point” o “multi-point “

2° - Seleccionar Image/ Overlay/ Flatten (duplica la imagen con los valores dibujados).

Fie Eot Pracess Amahyze Plgns VAndow Hel 3° - Para contar con otro color otro tipo de células, cambiar el color en “Point Tool”
O G Tye b ) B Sin JiJS o o
TENNONT. X pdyst [ i =
Show Ireo Ciri+ B
Progermes CrtsMaylscuas+P Mark Width: |1_ pixels 4° - \/olver a repetlr el punto 2.
f:;: : P L recorte-1.tif
s HieHeasUe 188x188 pixels; RGB; 138K
Hyperstacial ’ [ Auto-Next Slice
Crop Clrishhinyuseulay ¥ I Add to ROI Manager
Oupicate CHMayIsculas+0 IV Label Points
HEname Selection Color:
Scake CtriveE
Transforms '
Zoom ’
#gaSeeston. CiB :
Lookup Tabies b o age
Hige Overtay
Show Overtay

From RO Manager
To ROl Manager

Ramaove Overday




PLUGIN CELL COUNTER (CONTAR VARIOS TIPOS DE CELULAS)

File Edit Image Process Analyze (g Window Helpﬁ

EQIG]@I/{ A.]-H”\IA]( Macros >

Plugin: http://rsbweb.nih.gov/ij/plugins/cell-counter.html Color picker (0,0.0) Shartcuts »
Utilities >

New »

Compile and Run...

3D »

1° - Seleccionar “Keep Original” y “Show Numbers”.

Analyze

2° - Presionar “Initialize” (crea un duplicado de la imagen). Examples

Batch Measure

Cell Counter

Grid

Measure And Label
Measure And Set Label
Measure RGB

) Type 5

K

Delete

) Type 6 188%188 pixels; RGE; 138

Filters 4
Graphics »
=101 Input-Output >
Counters Actions Macros >
® Type 1 |0 Stacks »
O Tywe2 [0 o .
O Type3 |0 Add
) Typed |0 2 Yo
0
0
0

) [] Delete Mode
) Type 7 _—

Results

Reset

v| Show Numbers

[C] Show All

Save Markers

Load Markers

Export Image

H

Measure...



http://rsbweb.nih.gov/ij/plugins/cell-counter.html
http://rsbweb.nih.gov/ij/plugins/cell-counter.html
http://rsbweb.nih.gov/ij/plugins/cell-counter.html

3° - Seleccionar el

4° - Pinchar sobre la célula que se quiera contar.

59 - Repetir los pasos 3y 4 tantas veces como haga falta.

1,23 ..)

DU

op | -
188x188 pixels; RGE; 138

=101 x]

K

A cell Count

Counters

Actions
) Type1 4| [v|Keep Original Type 1: Azul
® Type 2 ‘4 Initialize
o | Type 2: cyan
) Type3 |0 Add
CTyped [0 Remove Type 3: verde
i Type 4: magenta
© el O oeiteMode | Type 5 i

l :
O Tye7 [0 ype o naranja
O Type 8 |0 Besults Type 6: rosa

Reset .
Type 7: rojo

[v] Show Numbers

[] Show Al Type 8: amarillo
Save Markers
Load Markers
Eshoet i Delete, elimina el

} Measure...

6° - “Export Image”, para guardar la imagen con los numeros dibujados.

7° - “Results”, para que muestre el recuento.

Cada tipo tiene asignado un color::

1

ultimo valor

anadido y lo borra de la imagen

[dResuts =lolx|
File Edit Font

Slice |Type 1 |[Type2 |Type3 |Typed |Types |Types |Type7 |Types |

Total 4 4 0 0 0 0 0 0

4

]

)




CONTAJE MAS AUTOMATIZADO CON ANALYZE PARTICLES

=0l

File Edit Image Process Analyze Flugins Window Help

’ELO,Q‘@/,AI"{",”\IA‘O\’{"?‘ IZ‘K‘“‘“,?‘F’"]_\@I»‘ ';gfp+yoduol.tif(50%)
*Btraight*, segmented or freehand lines, or arrows (right click to switch) 10601940 mXEISGB; AL
PARAABRIR LA IMAGEN
Arrastrar la imagen al programa
Woimes =il
Qs - ) - T visaeds | Capetas | xn”\
|
Dreccién ) DAMGS =8r |
e I — |
R

Desansiones: 1000 x 1000 Tpo: Archivo TIF Tamalh 2,66 M8 4 M equipo




File Edit [[EREN Process Analyze Plugins Window Help

[=felj=

*Straight*, s¢

Type K@ |m =@ |

Overlay »

Adjust > to switch)
Show Info... Ctri+
Properties... Ctri+Maylisculas+P

Stacks » Merge Channels...

Hyperstacks » Channels Toal...

Crop Ctri+Maylsculas+X  Stack to RGE

Duplicate... Ctri+Mayisculas+D  Make Composite

Rename. .. Show LUT

Scale... Ctrl+E Edit LUT...

Transform » Color Picker... Cirl+Mayisculas+K
Zoom y

Lookup Tables »

SEPARAR CANALES
Image/ Color/ Split Channels.

{ gfp+yodurol.tif {red) (50%) i i

1000x1000 pixels; 8-bit; 877K




=101

File Edit Image [HlNEEE Analyze Plugins Window Help

Egg‘g: Smaoth Ctri+Maylsculas+s EJE’j@ﬂ

Magnifying glass (oru  Sharpen

Find Edges
Hoa SOBRE LA IMAGEN DE YODURO
Enhance Contrast
Moise "
L ' 1° - Hacer un filtro de suavizado
Binary > - |
ety > Process/ Filters/ Mean (2.0 pixels)
FFT ;
— . Bt L gfp+yodurol.tif (red) (50%)
Batch , Gaussian Blur... 1000%1000 plxels;bn; Q77K
Image Calculator... hedian. ..
Subiract Background..
Repeat Command  Clri+Maytisculas+R ~ imdM..

Maxirnunm. .

Unsharp Mask. ..
Yariance. ..

Show Circular Masks. ..

X
Radius Im pixels
[~ Preview

oK | Cancell




File Edit [EREN Process Analyze Plugins Window Help

Bola e |l
et
Show Info... Ctri+l
Properties... Ctri+Maylisculas+P
Color
Stacks »
Hyperstacks »
Crop Ctri+Mayisculas+x
Duplicate... Ctri+Mayisculas+D _
Rename. ..
Scale... Ctrl+E
Transform 4

1000x1000 pixels; 8-bit, 977K

K@ |m =@

: . 2° - Hacer seleccion automatica con el “threshold”
Brightness/Contrast... Ctrl+Mayusculas+C

Window/Level... Image/ Adjust/ Threshold

Color Balance... . « ” :
Seleccionar “Dark Background” si marca el fondo rojo

Threshaold... Ctri+Maydsculas+T
Color Threshold...
Size...

3° - Aplicar el threshold seleccionado
Canvas Size...

Line Width. ..

El threshold selecciona los nucleos de forma automatica sin tener que pintar
regiones a mano.

Se suele recomendar la seleccién “Auto”, cualquier algoritmo “Li, Huang...” o
fijar unos rangos en “Set”, para poder mantener siempre los mismos valores.

| afp+yodur (¢

1000x1000 pixels; 8-bit (inverting LUT); 877K
A 4

=loix]|

‘_
e
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=101 %]
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.'O

£ ®
[Default ] |Red =l 2 0
o

-®
| Auto " Applyl Resetl Setl l. %
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File Edit Image [HlNEEE Analyze Plugins \Window Help

TJJJ: Smaooth

Scale Bar

Ctrl+Maylisculas+s Hﬂj@ﬂ

Sharpen

Find Edges

Find Maxima...

Enhance Contrast

Moise 4
Shadows >

Math »  Convert to Mask

sl Erode

Filters Dilate

Batch > Open

Image Calculator... Close-

Subtract Background... outling

Repeat Command Ctri+Mayisculas+R Fill Hales
Skeletonize

Distance Map
Ultimate Points
Watershed
Yoronoi

Options...

4° - Rellenar los posibles huecos que hayan quedado

Process/ Binary/ Fill Holes

-lofx]
10001000 pixels; 8-hit
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1DUDx1UUD prxels 2-hit (m\remng LUT); 977K

.




File Edit Image [HlNEEE Analyze Plugins \Window Help

Egg‘g: Smooth

Wand (fracing) tool

Sharpen

Find Edges

Find Maxima...
Enhance Contrast
Moise

Shadows

Ctrl+Maylisculas+s |‘;‘J m =@

»

»

Math »  Convert to Mask

sl Erode

Filters Dilate

Batch > Open

Image Calculator... Close-

Subtract Background... outling

Repeat Command Ctri+Mayisculas+R Fill Hales
Skeletonize

Distance Map
Ultimate Points

Watershed ‘

Yoronoi

Options...

5° - Separar los nlcleos que estén juntos.

Process/ Binary/ Watershed

L agfp+yodurol tif

1000x1000 pixels; 8-hit ing LUT); 977K

1000:1000 pixels, 8-bit { ing LUT), 977K
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File Edit Image Process g

oo

clo|<4|+

*Point* ar multi-point selections (|

Measure

Plugins Windaw Help
Ctrl+hv IM‘ILIQ‘ITHI_‘®|»‘

=101

Analyze Particles...
Summarize
Distribution...
Label

Clear Results

Set Measurements...

Set Scale...
Calibrate. ..
Ctri+H
Ctri+K

Histogram
Plot Profile
Surface Plot...
Gels v
Tools » |

6° - Seleccionar parametros a medir.

Analyze/ Set Measurements

. Set Measurements 3

v iArea: W Mean Gray Value
[~ Standard Deviation [~ Modal Gray Value
I~ Min & Max Gray Value |~ Centroid

[~ Center of Mass
[~ Bounding Rectangle [ FitEllipse

[V Shape Descriptors

[~ Perimeter

[~ Ferets Diameter

I~ Integrated Density |~ Median
[~ Skewness I~ Kurtosis
[~ Area Fraction [ Stack Position

[~ Limitto Threshold [ Display Label
" InvertY Coordinates | Scientific Notation

x|

Redirect To: [None
Decimal Places (0-9): |3

H

ok | cancel |

Para fijar las condiciones de medida,

nos interesa discriminar posibles

artefactos de la imagen.

Para ello, seleccionar “Area” y “Shape

Descriptions”. Para restringir  por

tamafo y forma.

Ademas siempre es util seleccionar
“Display Label” que muestra el nombre

de la imagen medida.



File Edit Image Process

A4,

Holz|o|«

Angle tool

Plugins Window Help
Measure

=10l

Ctrl+hd Iﬂ‘luulu_n‘?l®l»l‘

Analyze Particles...

Size (pixel*2):

Circularity:

0.00-1.00

Show: |[Nothing .

[V Display Resuits
[V Clear Results
v Summarize

v Add to Manager

¥ Exclude on Edges
[~ Include Holes
[~ Record Starts

oK | Cancell

-No restringir en tamafio

-No restringir en circularidad

-Que muestre los resultados

-Que los borre cuando calcule unos nuevos
-Que muestre el sumatorio

-Anadir regiones al “ROI Manager”

-Que NO cuente los nucleos que toquen el borde de la

-El resto no hace falta seleccionarlo

summarize
Distribution...
o._ . . .,
Label 7° - Abrir la aplicacion para contar
Clear Results Analyze/ Analyze Particles
Set Measurements... !
Set Scale...
Calibrate...
Histogram Ctrl+H
Plot Prafile Ctri+K
Surface Plot...
Gels y
Tools |
|=aj Hewults alﬂ.ﬁ‘
Fie £dat Font !
k . o ¥ e [Latel Aea ot AR |Rouna [Saiaty | =)
2 Os 168 gfpwyodurot bfires) 38¢ D917 1275 0766 0.960 .
° ¢ 29 ¢ L a 2 169 gip+yodurot bf{rec) 432 G757 1450 08%0 0631 Por ahora'
Pl Q0 gipy tor(res) 353 0B40 1204 0732 0.928
Jmeoam  a B N . At (1% as sue
- & .. @ L ‘ Se 152 gtpwoduroi bf(ree) 320 D9S3 1371 07729 054
© 4 ae o .‘ 2 163 gipwyodurot bf{res) 489 U816 1717 0564 0544
e .. . c‘ . 194 gipeyodurot bf{rag) 390 0331 1245 0690 0948
o ¢ 9% ;9.0 ®0e". 3 3
- = "o e o o9 inix
° L ® ]
** g o , e
@ Qe 9 20026018
® e ¢ * ¢ o a 9 20030031 Update
5004-2030
v o] B v g ® eans.cass o
0o o - 0 Q™ ® 20080047 Renama..
5007.2051
) g ® @ ‘5 ® L 20022048 Nomuy
2> P ey ® 0O C00s 2057 Casenil
9 9.® ‘ @ 20100063 Progenns
2011.:€078
: » v e @ o D 2012.6077 _Flsteo Fl
S ® : (] 20134078 Wit's
¢ > . o B L) 2014-5081
- ® ) Q@r@ T 20156097 ¥ Enow A .
- el o2 oo PUZSI0 i En e Imagen
=i01x|
Qe Count |Totw Ares  |Average Sbe  Ares Fraton Cirt Soioty C

gip+yodurot or (reg) 197

134490 000 693247

154

0672 0247




Guardar los resultados como “.xlIs”

Abrir el archivo y revisar primero el area, para poder limitar por tamafio y después la circ para poder limitar por circularidad.

Al revisar el archivo, vemos valores de area de 2 y 106, mientras que lo mas comun suele ser valores por encima de 220. Al revisar los

nacleos con estos valores (2 y 106) comprobamos que no son nucleos, por lo que podemos limitar el tamafio.

Por forma, la circularidad més pequefia es de 0.55.

Las nuevas restricciones: Area > 220 y Circularidad> 0.55

Es conveniente que sobre la primera medicidn se revise que se han contado so6lo ndcleos y no restos u otros artefactos de la imagen para

saber cuanto hay que restringir para medir solo lo que nos interese, sobre todo si se quieren medir con las mismas condiciones varias

Microsoft Excel - Results.xls

l-r‘—ijj Archivo  Edicion  VYer Insertar Formato Herramientas Datos VYentana 2 PDF

NEHR S B RAY2~RBE~2 @ %EArial

imagenes.
TS o]
File Edit Font
|Label [area [circ. AR [Round [Solidty [ =
188 gfp+yoduro tf (red) 384 0817 1.273 0786 0.960
189 gfp+yoduro 4if (red) 432 0.757 1450 0.690 0.881
190 gfp+yodurol 4f (red) 353 0840 1404 0712 0.928
191 gfp+yodurol 4f (red) 346 0926 1.180 0847 0.956
192 gfp+yodurol 4if (red) 320 0909 1.371 0729 0.954
193 gfp+yodurol Bf (red) 489 0818 1.712 0584 0.944
194 gfp+yodurol fif (rec) 390 0,891 1449 0690 0.948
4| ]
Saveresuis 2
Guarderen: | £ USUARIO o e e s
[Rasuts s I
| Fles ) x| Cooce /I
7

A1 v =

A B | ¢ | b | E | E | G
1 Label Area  Circ. AR Round  Solidity
2 132 gfp+yodurol if o785 | 2.646 0378 0.667
3 87 gfptyoduroltif | 106|0.893 = 1.341 0745 0.902
4 136 gfptyodurol fif 221 0.738 | 1.374 0728  0.857
5 190 gfp*yodurol if 2210859 | 1420 0.704  0.938
6 188 gfptyodurol fif 248 0.819 | 1.389/0.720  0.910
7 131 gip+yodurottit  272[0556] | 1.292 0.774  0.792
8 180 gfp+yodurol fif  2750.845 | 1.134/0.882 0.918
9 86 gfptyoduroltif 2880902 = 1.3930.718  0.943
10 92 gfptyoduroltif 2880.888 | 1.2510.799 0.932
11 179 gfp+yodurol it 206 0.944 1100 0.909  0.946
12 187 gfptyodurol fif 297 0.784 | 1596 0627  0.892
13 195 giptyodurol if 317 0.916 | 1.366 0.732  0.952
14 138 gfptyodurol if 321 0.699 = 1.2780.783  0.854
15 184 gfp+yodurol if  3330.822 = 18130552  0.939
16 194 afo+vodurol tif | 340 0.861 | 13900719 0929
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File Edit Image Process gl Flugins Window Help |

O,]G’O'/, A_I-t‘r, Measure Ctri+i Iﬂ[ll,}&'lfn[?l@l»l
Angle tool Analyze Particles...
summarize
Distribution... ]
Label 8° - Cerrar todos los paneles (results, Summary y Roi Manager)
Clear ResLits 9° - Volver a medir, con restricciones nuevas. Analyze/ Analyze Particles
Set Measurements... !
Set Scale... ‘
[ pnalyze partices T
Calibrate. .
Histogram Ctri+H Size (um»2y: | 220-Infinity
Plot Prafile Ctrl+K I™ Pixel Units
Surface Plot... Circularity:  |0.55-1.00
Gels | Show: [Nothing 7]

Tools 4 |
[~ Display Results [V Exclude on Edges

EDEDUIETCO— BRI (resuts 1ol ¥ ClearResults I Include Hales
1000 000 oudls. -5 rmeertng LUT), 377K File Edit Font Vs i ™ Record Start:
v Summarize ecor arns
¢ © 2 S, ace [Label [area [Circ. AR |Round |soiidity | =
,"’ 2 29 9s o 2 188 gfp+yodurod 4if (red) 384 0917 1273 0786 0.960 V' Add to Manager
s o° ? s, 2 189 gip+yodurol if (red) 432 0757 1450 0.690 0.881
e 204, ¢ @ s B e ® || 190 gipsyodurol tif red) 353 0.840 1404 0712 0928 OK l Came'l
o0 -0 ® 9 @ @ || 191 gfp+yoduroltif (red) 346 0926 1.180 0847 0.956
© 9 s, 2 o e 192 gip+yodurod tif (red) 320 0909 1371 0729 0.954
o ™ .m © ég © 193 gfp+yodurol tif (red) 489 0.818 1712 0584 0.944
Po o s *_0 o N 194 gip+yodurol fif (red) 390 0.891 1449 0690 0.948
9 0 Qe 9 Qo “ =
e,% o e 0 i B
9 ¢ ? e 9 ‘
@ %a ® @ ®
.0 w ¢ o 0
e - ) ’l’ > o
Qo ® ,a” Q@
>, . A oat®ge ® |
o2 P oo e @ gl :
e ™ 0 T ‘ ® et __ AR | Summary
2*® .2 - e s T File Edit Font
e - - ® o 0004.0030 Doloto e | on
- e aggnn B T 00050048 — .
s *e 0006-0047 il Slice Count
ae- __Te P aP 0007-001 Mestire .
: : 00090057 wwal| > ofpwyodurol fif (red) | 195
Fie Edt Fort 00120077 Flatten [F] ‘
Sice Court |Toia Aea |Average Soe [AaEcehen—aeaT Tre Sloey | po13-%r4 Moy |
= - - = Sy 0014-0081 2

0015-0092 ™ Show Alt
00160101 .:lp Eor Mode

grp+yodurar f (rec)| 135 2902000 631.5 133 235 0873 0T




Ya tenemos contados los nucleos, 195, con lo que sabemos el
numero de células que hay en el campo, aproximadamente.
Ahora vamos a comprobar cuantas de estas células son verdes y

cuantas no.

Para poder trabajar con la imagen verde y compararla con la
Imagen de yoduro, necesitamos que esté en el mismo formato, es

decir, en binario.

Con esto podemos conseguir una imagen nueva donde solo
aparezcan los nucleos que a la vez tienen marcaje en verde o una
Imagen nueva en la que solo aparezcan los nucleos de las células

gue no son verdes.
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File Edit Image Analyze Plugins Window Help
Egglgl: Smaooth Ctri+Maylisculas+s I{’“Ju_n‘_ ‘ @ ‘ > ‘
Magnifying glass (oru  Sharpen
Find Edges

Enhance Contrast

Naise . Radius Im pixels

Shatows v

AL 4 I Preview

Math <

it k OK | Cancell
Convalve..

Batch , Gaussian Blur...

Image Calculator... Median...

Subtract Background...

Minimurm...

Repeat Command  Ctri+Maylisculas+R R

Maximum... 1000x1000 pixels; 8-hit; 977K
Unsharp Mask...
Yariance. ..

Show Circular Masks. ..

SOBRE LA IMAGEN DE GFP

10° - Hacer un filtro de suavizado

Process/ Filters/ Mean (2.0 pixels)




File Edit [EREN Process Analyze Plugins Window Help

Bole e || | =] @ > |
== i
gl SE Brightness/Contrast... Ctrl+Maytisculas+C
Shaw Info... Ctri+l  Window/Level...
Properties... Ctri+Maydsculas+P  Color Balance...
Color Threshold... Ctri+Mayisculas+T
Stacks » Color Threshold... _ _
Hyperstacks o s, 2° - Hacer la seleccion automatica con el “threshold”
Crop Ctri+Maylisculas+x ~ —onvas Size.. Image/ Adjust/ Threshold
Duplicat Ctri+Maytisculas+p _ N Width... - « —
R EreMgytcigs et Seleccionar “Dark Background” si nos marca el
Rename... .
Scale... Ctrl+E fondo rojo
Transform 4
Zoom 4 . .
3° - Aplicamos el threshold seleccionado
Overlay »
Lookup Tables 4

1 DO 1000 plosis

 {areen) (% o =101

mveatatasedl boes ) Ui o 8
000t 00 peasts, B-tet groering LUT), 877}

L i "

[ { Threshold N =1o) x|
A J X 7e
4] > 2ss

[Default | |Red =l

V¥ :Dark hackground:

I Auto " Applyl Resetl Setl




File Edit Image [OEEEN Analyze Plugins Window Help

O O/& ||~ Smaath Ctri+Maylisculas+s C“Ju_nl—‘@) ‘ > I
*Point* or multi-point¢  Sharpen n =lofx]
F
ind Edges ool oyt "R AND
: : e 9 * ] .
Find Maxima. .. o P ®
Enhance Contrast [ L ., 5
co +*a® «*® .
Noise » oS e, O WL Lo que
® '] ®
Shadows > ‘o s @ . ° @ -

- o ¥ 0Bt 9.0 4
Binary ’ o o '° e 7% ‘o tienen
Math » : ¢ *: ‘e L L : £ B

o Sge @
FET v ) [ 4 ® q en
. e P PR . L X J
Filters » ... o Povg® i
- @0
Batch » : . ) e @
- * . [ .4 .
Image Calculatar... ‘... N 0...‘ s

i

Cperatian:

Subtract Background...

Repeat Command

x|
Irmage: |gfp+yndurn1.tif(red} - |

R

Image2: |gfp+yndurn1.tif{red} - |

Image Calculator

¥ Create Mew \Window
[~ 32-hit (float) Result

O | Cancell

Ctri+iMayisculas+R

4° - Hacer calculo entre imagenes, L TR =B
i i
Process/ Image Calculator: *e :.0 ..
«* ¢ B
“Gfp+yoduro (red)” (AND) “Gfp+yoduro (green)” | _ ... n ® e %
e “ .0 e ..
Que es lo mismo que [Yoduro (AND) Gfp] ko o e e e .og 8 <
) 9 & ®
o * @ [ P . 4
L]
e ° ‘e .o. L &
Una imagen nueva con lo que tienen en comun, * 9.6 & @ e P
* . ‘0 g q
es decir, solo los nucleos que tienen marcaje en ".. Loy’ . ’. @
e L 2N ) .
e
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File Edit Image Process EageEly

B ojc|o|<|4]+

Measure

=laix

Plugins Window Help |
criam |KL[ 10|90 || =@ > |

Angle tool Analyze Particles...
Summarize ’
Distribution. ..
Label
Clear Results 5° - Abrir la aplicacion para contar
BelEa e | Analyze/ Analyze Particles, con las restricciones fijadas anteriormente.
Set Scale...
Calibrate. .
Histogram Ctri+H
Plot Profile Ctri+K
surtace Pl I TR ~10)) PR .lnl
1000x1 000 pixels, 8-bit (rverting LUT), 977K : 5
Gels 2 o File Edit Font
% o [Label [area [circ. [AR  [Round [Solidity [ =l
Tools 2Q Qo 188 gfp+yodurod tif (red) 384 0917 1273 0786 0960
o° o"" o 189 gfp+yodurod tif (red) 432 0757 1450 0690 0.881
20 g »* ¢ (&) 190 gfp+yodurod tif (red) 353 0840 1404 0712 0928
ol 2@ @ Do 2 191 gfp+yodurod fif (red) 346 0926 1.180 0.847 0.956
o d ag o a‘ 192 gfp+yodurol tif (red) 320 0.809 1.371 0729 0954
e ™ 9 2 g © 193 gfp+yodurod tif (red) 489 0818 1712 0584 0.944
o o ‘; o .ae 3 & 194 gfp+yodurol tif (red) 390 0891 1449 0690 0.948
] a ° -
@ L) o .’ J </ | »
e ‘o @°
Q u ? o "t © ’
™ cr 2
(5] ."0 D Q q
[Cummary | . ® g0 °.% ®
- 3 . 5 ® 24 % @
File Edit Font o2 P v o9 o’ @ < Bl
Siice. [Count o 9 44 ) 0010022 | Asam_|
: . : L ™) fac] 0003-0030 Update
gfp+yodurod tif (red) 195 e 0004-0047 " Delete |
i» 0005-0057 P
AND 147 ™ 0006-0078 Rename.. |
0007-0081 weasure |
0008-0101 -oe—‘
00090105 select
=loixil 1oo10.0109
\ 0011-0120 M
 Sice Count |TotalArea | Average Size |Area Fracton |Mean |Cic |Soidiy | o [ooizous il
gpyodurot o ey 195 | 132203000 &31.554 133 255 0873 03947 0014-0153 More »
AND 147 101757000 852224 102 255 0871 0948 -~ 0015-0164 ™ Show Al
i " ] edsdtes | Edithode
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File Edit Image EEIER] Analyze Plugins Window Help

Egg‘g‘: Smooth

Ctr+Maylisculas+s |L"‘J =@

*Foint* or multi-point ¢ Sharpen 1DUDx1UUUp!xels,;:(L(.lavenlngliUT),Q'UK —
Find Edges [ s @
g ... o8 . oo o &0
Find Maxima... . o o ' ©
Enhance Contrast 3. 0'. e .o P
MNoise Yl e ¢ ., L .: o )
s o '] ®
Shadows » Pe o ... ...o. ‘..\.
Binary > - o ® L . 0o o7
L4 b | | LI &
Math SN BETONLR . % B
FFT Anl e Pt LS
Filters » 0. t el L1808 e
S 80 ® &
e ° OO . @ L L
Batch 4 et g o ® o,
: A = e o ©® o % ®
Image Calculator... -, ® o P wr® el -
- ® _ ~ o _ t e® ®e

Subtract Background...

Repeat Command

Image2: |gfp+yodurol tif (red) = |

v Create MNew Window
[ 32-bit float) Result

Ok | Cancell

Ctri+iMayisculas+R

6° - Hacer calculo entre imagenes,

Process/ Image Calculator:

“Gfp+yoduro (red)” (SUBTRACT ) “Gfp+yoduro (green)”

Que es lo mismo que [yoduro (SUBTRACT ) Gfp]

SUBTRACT
Lo que esta
en la imagen

de yoduro
pero no en la

de gfp

el St TS A LT
B-tet Yrrvering LUT), 87 7F

P 2N

Vee,

Una imagen nueva solo con los nucleos que NO tienen || @

marcaje en gfp.

Este calculo se puede hacer para comprobar que el

contaje nos lo esta haciendo bien.

1de (ved) {303
1000x1000 preals; 8-bit fnvertng LUT). 977H
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. |
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File Edit Image Process EaElecR FPlugins Window Hlp E

IE[O,CZ‘OI/, A.I-#—, Measure Ctri+i Iﬂ]ll,l&'l;?nl*l@l»,

Angle tool Analyze Particles...
Summarize
Distribution... 7° - Abrir la aplicacion para contar
Label

Analyze/ Analyze Particles, con las restricciones fijadas anteriormente.

Clear Results

Set Measurements... '
Set Scale. Aqui son muy importantes las restricciones porque si no las
Rallgrate: tuviésemos contaria mas nicleos de los que hay.
Histogram Ctri+H
Plot Profile Ctrl+k ‘ ‘
Surface Plot.. W e Bl (Rests =lolx]
File Edit Font

pels o0 [Label [area [Circ. [AR |Round |Soliaty |
Tools " g 188 gfp+yodurol fif (red) 384 0917 1273 0786 0.960

’ % . § ? o & || 189 gfp+yodurot tif red) 432 0757 1450 0690 0881

& % @ || 190 gfpsyodurot fif red) 353 0840 1404 0.712 0928
d

192 gfp+yodurof tif (red) 320 0809 1.371 0729 0934
193 gfp+yoduro? fif (red) 489 0818 1.712 0584 0944

194 gfp+yoduro® tif (red) 390 0.891 1449 06950 0948
g /
ol
-

(red)
(red)
(red)
191 gfp+yodurol tif (red) 346 0926 1.180 0.847 0.956
(red)
(red)
(red)

=1l

File Edit Font ‘ 2
= o - ;
Slice. |Count Lol
: L 0001-0031 |
gfp+yodurod tif (red) 195 s J () 0002-0048 el
Y ; < R é £ 0003-0051 —tedsw |
AND 147 @ 0004-0046 Detote |
0005-0063 e |
SUBTRACT 48 oy . 0006-0077 _Rename_ |
0007-0079 eaaie
. 0008-0092 T—1
| [0009-0105 select |
Summry — =10/ x| 00100110 m
File Edit Font 00110128 e
lice |Count |TotalArea [Average Size |Area Fraction [Mean [Cire. [Solidity | A} ;‘g:ig:f’; _Fissentr |
aMyqaurot it (rech 195 | 132903.000 681.554 133 255 0873 0947 o s __Moces |
AND 147 | 101757.000 692.224 1022 255 0871 0948 00150178 7 Show Al
o vl
SUBTRACT 48| 30471000 634812 3.0 256 0870 0.942 i [oisoe | Ectuoge
2l ¥




Contajes hechos:

Imagen de yoduro (todos los nucleos)

195 células
Imagen AND ( células positivas, es decir, ndcleos que tienen gfp), 147 células
Imagen SUBTRACT (células negativas, es decir, nicleos que NO coinciden con una célula gfp) 48 células

Para contar el nimero total de células por campo y las que si tienen gfp, nos basta con el célculo total mas una de las dos

opciones o bien el AND o bien el SUBTRACT.

Para guardar los calculos, en el panel Summary, seleccionar “File/Save as” y grabar el archivo como “.xIs” para poder abrirlo

desde el excel.

L =10l x|
File |Edit Font

Slice |Count |Total Area  |Average Size |Area Fraction |Mean |Circ. |Solidity | b
gfp+yoduro? fif (red) 195 132903.000 681.554 13.3 255 0.873 0.947
AND 147 101757.000 692.224 10.2 255 0.871 0.948
SUBTRACT 48 30471.000 634.812 3.0 255 0.870 0.942 |
4/ ]




Para repetir el mismo proceso de formarapiday sencilla, se

puede crear un macro.

Grabar los pasos en unaimagen y guardarlos para aplicarlos a el

resto de imagenes.
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File Edit Image Process Analyze Plugins Window 7Help

B ojc|o|<4[+AAlx|o] |z|KU|new=e]> |
*Straight*, segmented orfreemmd lines, or arrows (right click to switch)
1° - Abrir la imagen ¢ yoduro1.tif (33.3%) -
1000.00%1000.00 pm {1000x1000); 8-bit, 977K
3 « - ~
.
NOTA: A veces es conveniente renombrar la imagen : . ‘,'

antes de grabar el macro, para que todas las acciones
gue se realicen las grabe sobre ese nuevo nombre.
Suele ser util cuando hay que separar canales, hacer

duplicados de imagenes, etc.

WO oy x|
| ) - 3 ,'.r |
Qs - ) - T |, esaes | copes | 5 X ) ”
Direccién | DAMGS = 8r
i A — ‘
A, 1000 x 1000
W | Archive TIE

Demensiones: 1000 x 1000 Tipo: Archivo TIF Tamalh 2,86 M8 f M equipo




Lmeger =1of ]| (L recorder 1ol
File Edit Image Process Analyze Eg Window Help Record: [TEREMM =] Name: [Macro.im
I:l| (@1 e | @}/, A[i} o ! AI—< Install... Ctri+hayisculas+h -
Brightness & ContrastiColor Balance Dialog Shortcuts » Run..

Utilities > Edit...

Mew » Startup Macros...

Compile and Run... Record...

3D »  Zoom tool [f11]

]

'_ yoduro1.tif (33.3%0) g
1000.00x%1000.00 prn {1000x1000); 8
=

. »
@

2, =
2° - Seleccionar Plugins/ Macros/ Record...

Se abre una ventana donde se graba todo lo que se hace

dentro del programa




File Edit Image EabE

O o/z|o|~ smoth

= |m]| _>_<j\
Analyze Plugins Window Help

Ctri+Mayisculas+s |U | m l = | @ | > |

*Straight”, segmentec  Sharpen

Find Edges
Find Maxima...

Enhance Contrast

Noise ;
Shadows .
Binary Y ‘
Math X
FFT o
GIItELS { Convolve. ..
‘ Batch Gaussian Blur...
Image Calculator... Median...
Subtract Background... Mean...
RepeatCommand  Clri+Maytisculas+R  Mmimum...
Maximum...

Unsharp Mask...
Variance...

Show Circular Masks. ..

! yoduro1.tif (33.3%) g
1000.00x1000.00 pm (1000x1000j; 8-hit; 977K

=10 x|
Record: |Macro v' Name: |Macroijm Create | il
run(“Mean..."”, "radius=2"); ;J

3° - Hacer los pasos que se quieran grabar.

[ { Mean— R
Radius |m pixels

[~ Preview

oK | Cancell

En el ejemplo se repiten los mismos pasos
gue en el caso anterior, pero se puede grabar

lo que se necesite.




! Imagel

File Edit [[MEFEN Process Analyze Plugins Window Help

mifelfa

*Btraight®, se

Type

»

=180 ]|

||a |kl |,

VR =0

Adjust Brightness/Contrast... Ctri+Maytisculas+C
Show Info... Ctri+l Window/Level. .
Properties... Ctri+Maylsculas+P Color Balance...
Color Threshald. .. Ctri+h
Stacks » Color Threshold...
Hyperstacks > Size...
Crop Ctri+Mayisculas+x el ale -
Duplicate. .. Ctrl+tayisculas+D B
Rename...
Scale... Ctri+E
Transform »
Zoom %
Overlay »
Lookup Tables 4
T 4K
) T e v, ’
:' - e ‘
. L%
- o~ -. o 0: o
e %y ° \
» ] - ’. [ .
P [>™Y o
) .g " * o0 o
’ -9
. ‘o Oo. L4 ‘Q
.« B0, o .ty S
P = " - (3 A L X
o * ] o
e P o ®q
- e Y [ J
® L) e ’ k3
° e ¢ o a°
L] e 9 .’ ... ..
: - et - ‘ ‘ @
»
[ ]

, =10 ]
Record: |Macro v| Name: |Macroijm Createl il

run{“Mean...”, "radius=2"); _:J
setdutoThreshold("Default”)

//run(“Threshold...”):

setdutoThreshold("Default dark™):;

setThreshold (40, 255);

run(“Convert to Mask"™);

[ rineshobt ~100,

sl o
] 2w
[Datautt ] [Fen -

™ Dark background

aito | monw | Resst| G|

[ eeshobd =101

J S
R
(- | r—

|Daes backgiouna

s | rowy| Roset| set]




. Image] al =101 x| [ Rrecorder =10l x|
File Edit Image [ Analyze Plugins Window Help Record: [Macro  >] Name: [Macroiim create| 2|
- —_ “Mean...", "radius=2"); -
ELJ g g g -~ Smooth Ctri+Maytsculas+s | & | unl | @ | >> | 2:‘;{“2%eshomr(fnz‘f‘;lc.’,]; |
I7s ("Threshold...”):
Angle tool Sharpen ‘ seilli:to'rhi:zhgld("Default dark™) ;
¢ Threshold (40, 255);
Find EdgES ::;(";;:v:rt to Mask™);
Find M. e R
Enhance Contrast
Noise 2
Shadows >
Math > Convert to Mask
FFT :
. Erode |
filtels Dilate File Edit Image Analyze Plugins Window Help
Batch » Open g‘gglg: Smooth Ctri+Maylisculas+s IQ’J m ‘ B ‘ ©) ‘ >> ‘
Image Calculator... Close- YWand (tracing) tool Sharpen
Subtract Background. .. . Find Edges
Qutline : 3
Repeat Command  Cirl+Maylsculas+R e 5l Find Maxima...
— Enhance Contrast
i Skeletonize i
L yoduro1 tif (33.3%) L i =] 3 nise 4
1000.00x1000.00 prm (1000x1000); 8-bit {inverting LUT); 977K 2
- > ® - - Distance Map Shadows 2
» ¢ ; :
® . L
2 o, ";' *..* .' S S Math > Convert to Mask
% ., o ., Voronoi FFT >
e = b g @ - Erode
. NPy x| Fiters i =
L 2 | ..i '@e ¢ e 1000.00x1000.00 prn (1000x1000); 8-bit (inverting LUT); 977K Dilate
Y - L ® 4 m hd - [y
LI v o e 0 @@l ooy > Open
* g st rene s TSy etV e ([N ol
Lo - cpt va .‘ 5 o0y v e le e o mage Calculator ... o5e-
0o ,0° *.%" @ es, *a® * *® * ¢ || Subtract Background.., .
‘o Pov 2.l ®soe ¢ ¢ », * o 0 Qutline
A . . .. @ 4 ¢ = N ¢ 8 o' ® Repeat Cammand Ctrl+hMayisculas+R Eill Hol
S . .‘ * e ‘ ‘ » ® 9 .‘ . @ . - | oles
et g o ® o A Y 1) o .
4 s L@ e 0, ® L i o ¢ Skeletonize
" e @ . ar? et o* e .. » [
- o? q‘.‘.‘. o ] & | . 1 s @
— = b s Distance Map
p? 9 T o * : &
LU S ’ 18.% @ ! Ultimate Points
® [ ]
‘e Peve” " ® @ « Watershed
.. . .\. [ ‘ 9
ae g O° ® o o, Yaronoi
L (W J s ® . ™
-, 8 Ty wrr Tet °* &
-« o” A P Y L s Options...




[dimaged

File Edit Image Process

BEolc|o<

*Point* ar multi-point selections (|

A4

Plugins ‘Window Help
Measure Ctri+M Iﬂ[ll,l&'lu_n[1|®l»|
Analyze Particles...

Summarize
Distribution...
Label

Clear Results

surements...

Set Scale...
Calibrate. ..
Histogram
Plot Profile
Surface Plot...
Gels >
Tools » ’

Ctri+H
Ctri+K

=0l

Set Measurements

ViArea;
[ Standard Deviation
[~ Min & Max Gray Value | Centroid

[~ Center of Mass I~ Perimeter
[~ Bounding Rectangle I~ FitEllipse

¥ Shape Descriptors
[~ Integrated Density
[~ Skewness

I~ Median
[~ Kurtosis

-1o| x|
Record: IMacro 'I Name: |Macr0.ijm Createl ‘ﬂ
run{“Mean...”, "radius=2"); ;]

setdutoThreshold("Default”) ;

//run(“Threshold...”):

setdutoThreshold("Default dark™):;

setThreshold (40, 255);

run(“Convert to Mask™);

run(“Fill Holes"):

run“Watershed”)

run(“Set Measurements...”, "area shape display redirect=None
decinal=3");

[ Mean Gray Yalue
I~ Modal Gray Value

I Feret's Diameter

x|

[~ Area Fraction [~ Stack Position

[~ Limitto Threshold [V Display Label
[~ Invert¥ Coordinates [~ Scientific Notation

Redirect To: m

Decimal Places {0-9): |3

oK | Cancell




File Edit Image Process Plugins Window Help

=101 x|

-1o| x|
Record: |Macro vl Name: |Macr0.ijm Createl _‘7]

st — | — run{“Mean...”, "radius=2"); ;]
Il Q = | < | /,. A—| '4". Measure Ctrl+M I“ | | L| 0 | im | = | @ | *® | set,AutoThresh;ld("Default.") .
e 5 //run("Threshold...”);
Magnifying glass (or use "+ and * ERUEL 7L M sethutoThreshold("Default dark");:
2 setThreshold (40, 255);
Summanle run(“Convert to Mask™);
. 2> run(“Fill Holes"):
Distribution._.. run{“Watershed”) ;
run(“Set Measurements...”, "area shape display redirect=None
Label decinal=3");
run(“analyze Particles...”, "size=105-Infinity circularity=0.50-
Clear Results 1.00 show=Nothing exclude clear summarize add”):
Set Measurements. ..
Set Scale. . =
Calibrate...
Histogram Ctri+H
Plot Profile Ctrl+K
Surface Plot...
Gels »
Tools »

oatvzc roriies Y
Size (pixel"2): I 105-Infinity

Circularity:

0.50-1.00

Show: |Nothing T

IV DisplayResults [V Exclude on Edges

Size (pixel*2). | URAMNN [V Clear Results " Include Holes
Circularity; |0.00-1.00 v Summarize I~ Record Starts
[V Add to Manager

Show: INothing ']
OK | Cancel
[V Display Results ¥ Exclude on Edges —l —I

[V Clear Results ™ Include Holes
v Summarize ™ Record Starts
[V Add to Manager

OK I Cancell




Record: |ru1acro vl Name: |Macro,ijm

I Create I

=10l x|
2]

run(“Mean...”, "radius=1");
setdutoThreshold("Default"™);
//run("Threshold..."):
setadutoThreshold("Default dark™);
setThreshold(40, 255);
run("Convert to Mask™):;

runi“Fill Holes"™);
run{“Watershed”)

decimal=3");
run(“analyze Particles...”™,
1.00 show=Nothing exclude clear summarize add™);

run(”Set Measurements...”, "area shape display redirect=None

"size=105-Infinity circularity=0.50-

5° - Guardar la ventana “Macro.ijm”.

=

Al acabar
4° - Seleccionar en la ventana “Recorder”, Create

Genera una ventana de texto con el macro.

. Macroijm _iNe (=]
File Edit Font Macros Debug

Fun("Mean__". "radius=2");

setAutoThreshold("Default");

/frun("Threshold..."):

setAutoThreshold("Default dark"),

sefThreshold(74. 255).

run("Convert to Mask"):

run("Fill Holes");

run("Watershed"):

run("Set Measurements...", "area display redirect=None decimal=3");
run("Analyze Particles...", "size=105Infinity circularity=0.50-1.00 show=Nothing exclude clear summarize add"}. —

Ll v

a7

Se puede grabar como .txt, por si se quiere modificar mas adelante

Macro.ijm *7 _-.I.D_.lﬁl
IEEY Ecit Font Macros Debug

New... Ctri+Mayisculas+N I

Open... Ctri+0

Save ctri+s [

Print...

Ctrl+P

run{"Set Measurements...", "area shape display redirect=None decimal=3");
run{"Analyze Particles...", "size=103-Infinity circularity=0.50-1.00 show=Nothing exclude clear summarize add");

4

s
a7




=10 x|

File Edit Image Process Analyze Plugins Window Help
Bojclol <4+ Al |z |KU|ILC|F=0]>|

*Btraight*, segmented or freehand lines, or arrows (right click to switch) Para probar e| macro

6° - Abrir una nueva imagen

Sila renombramos antes al principio, volver a hacerlo.

8 ] 5
File Edit Image Process Analyze RN Window Help

o ola|of <4+ A D o ot
Scrolling tool (or press space bar and drag) ~ Shortcuts 4 89 - Abrir el macro

7° - Seleccionar Plugins/ Macros/ Run

Utilities > Edit..

New »  Startup Macros...
Compile and Run... Record...

3D »  Pencil Tool Options...
Analyze »  Paintbrush Tool Options...
Examples » Flood Fill Tool Options...
Filters » Set Drawing Color...
Giapiics About Startup Macros...
inpat-Oxput Save As JPEG.__ [j]
Macros 4

Stacks >

Tools 4




