ImageJ2



» Support the next generation of image data

* |Interoperate and collaborate with other projects
* Broaden the Imaged community

* Reuse each others' work wherever practical

* Provide a central online resource for Imaged
= Program downloads, a plugin repository,

Why ImagedJ2?
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to contribute!

Who Develops Imaged2?



* Preserve backwards compatibility

» Maintain good performance

» Support N-dimensional imaging

« Use common input and output for data
* Minimize complexity

Emplo urce software dev. practices

Guiding Principles




* Supports most Imaged1 plugins and macros
* Many new pixel types

* Multidimensional data beyond 5D

* |Import and export of many file formats

* Improved region of interest (ROI) tools

* Truly headless

* Automati

ugins (e.g., Fiji >350 plugins!)
ImageJ2 plugins so far

ImagedJ 2.0.0-beta2




Based on ImgLib2 library
Any data source (files, URLs, DBs...)
N-dimensional images

nage) File Edit [ [/ | Process Analyze Plugins Window Help

Unlimited pixel types ano T
KIOIOIZ[2  pgjust » ¢ RGB Color
Write algorithms once £ showinfo.. B e sack
¢ Properties... P 4 HSB Stack
Color S
Stacks » s Unsigned 1-bit [1)2]
Hyperstacks > . Unsigned 8-bit [1)2]
¢ Rename... .+ Unsigned 12-bit [|)2]
¢ Scale... %E = Unsigned 16-bit [I)2]
Transform > . Unsigned 32-bit [|J2]
&+ Float 32-bit [1J2]
Sty » . Float 64-bit [1J2]
Lookup Tables > “» Signed 8-bit [1)2]
‘& Signed 16-bit [1J2]
2 Crop [U2] 38X

~+ CropRoi [I)2] 4 ¥8Q
.+ Duplicate... [J2] 3D
Zoom

Data Model

~# Signed 32-bit [I)2]
.# Signed 64-bit [|)2]




The user interface provides views of the data

« Show multiple datasets in one window

e Or multiple windows showing the same dataset
« Composite any # of channels

* Fully pluggable

Displays and Visualization



SN O blobs-1.gif

* ROls are functions that 256x254; unsigned 8-bit; 63.5KiB:
identify samples upon
which to operate

* QOverlays are visuals
superimposed over a
dataset, often (but not
always) linked to ROls

Regions of Interest



@ O curtis@sirius: ~/code/Image)/imagej/core/p/ =Y " —

PParameter{label = "Short") —
private Short oShort; Short 233

PParameter
private Biglnteger biglnteger; Biglnteger 1.000.000 :

PParameter
private BigDecimal bigDecimal;

BigDecimal 20,000,000.245 !,
PParameter(label = "char®)
private char pChar;

PParameter(label = "Charocter®) char z

private Character oChar;

PParameter{label = "String") Character q
private String string;

PParameter{label = "multiple choice®, choic
"fox", "jumps", "over®, "the", "lay",
private String choice;

String fibonacci

. . - -
BParame ter multiple choice | Jumps - ]
private File file;

PParameter ) S
private ColorRGE co ll:lr'-; F I I e ; BFOWS e »

PParameter(p ist = false)
private Dataset dataset; Color

PParameter{label = "spinner®, style = WidgetStyle.NUMBER i (2]
max = "1888") spinner 380 ',
private int spinnerHumber;
i F » N
slider B24 I,
0 250 500 750 1000

PParameter{label = "slider”, style = WidgetStyle .NUMBER_
max = -1m-, st Size = -m-}

private int =sliderNumber;

PParameter{label = "scroll bar®, style = WidgetStyle.NUME
min = "8%, max = "1888")
private int scrol l[BarBumber; scroll bar 3 4 » 779

PParameter{label = "x", callback = "xChanged®)
private float x;

PParameter( label = "2x", P I u g itq J _i: I'E_l_r_rj = \./\/Qf'.lrﬁ Cancel | (  OK

description = "Desonstrates callbock functional




* Provides widgets for several Ul styles:
- Swing
- “Pure” AWT
- Eclipse SWT
- Apache Pivot

e Custom Uls possible
* Ca

to execute plugins

User Interface
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CellProfiler (r10540): Pipeline_ImageJ2.0.cp (Wiodinelimaging_analysis\People\ eeloutputiimage)_example)

File Edit Test Window Datatools Help
Module notes
Run the Image) Tubeness 2.0 plugin from within CellProfiler. CellProfiler displays Tubeness's @parameter
Cellpmﬁler' annotations as settings.
cell image analysis software
‘ Command or macro?
Module Command v
S x/ LoadImages Command: Tubeness2 0 v
S x/ GrayToColor T
S V RunImage] R 0" b
S Y/ RunImage] Sigma 1.0
IdentifyPri Object
g \/ =N ' yriimarynjec .S Use calibration |
g V IdentifySecondaryObi...
&+ 1dentifySecondaryObi... Output image AxonsTubeness
&/ applyThreshold Set the current image? [
S i/ ApplyThreshold
& Morph Get the current image? |
S \/ Morph .
Run before each aroup? pothin v ?
S w/ MeasureNeurons .
&+ MeasureNeurons Run after each aroup? nothing v
S V Savelmages
i ?
S V Savelmages ‘Wait For ImageJ? [ ]
S \/ Savelmages
S t/ ExportToSpreadsheet
Adjust modules: [+ ][ - ][’\][v ]
PAMDORA_030824200001_B01f00d0.TIF
PANDORA_080824200001_BO1f00d1.TIF
PANDORA_030824200001_B01f00d1_IJ_Tubeness.tiff T ] . .
PANDORA:USUSZ‘}ZOOUU1:BUIFUUd2._TIf5 Default Input Folder: \\iodinelimaging_analysis\People\DavidiImage]_example v ﬁf
PANDORA_080824200001_B01f00d2_IJ_Tubeness. tiff I .
Pipeline_Image.cp Default Output Folder: \liodinelimaging_analysis\PeopleiLeeloutputiimage]_example v
Oul:pul: Filename: DefaultOUT.mat [v] allow overwrite? | analyze images

Saved pipeline to YWiodinelimaging_analysisiPeopleiLeeioutputiimage]_exampleiPipeline_Image)2.0.cp

Interoperability



mage)
O QIR [O|~<| L RN A& M2 ®| Dy su| § | 4 | &
Image) 1.45r; Java 1.6.0_31 [64-bit]; 5712K of 658MB (<1%)

mage.ome.tif (50%

1024x1024 pixels; RCE; 4MB

Invisible ImageJ1
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mage)
Olo|z| A+ NA| ae] 2[4]7]n]a]”|
|ImageJ 2.0.0-beta2-DEV; Java 1.6.0_31 [x86_64]; 31MB of 3667MB

eno image.ome.tif

Channel: 1/3; 1024x1024; unsigned 8-bit; 3.0MiB; (50.00%)

Channel [ &———— <«

Compatibility




Core ImageJ2 Services

Plugins ) Displays Uls

<
Events )< ~ »  Overlays
= R / Imaged Context .
d Platforms A
\\\ -

Another Service

Service Architecture



Image)

Ololzl A4+ NAL alol 21410[ [

® Ke e pS I m ag eJ 2 - image) 2.0.0-betal-DEV; JI:::g:sl.Jc:_dz;:e[:(ss_s4]; 9MB of 3965MB
plugins up-to-date

View Options: | View updateable files only 3 Details

Please choose what you want to install/uninstall:

* Installs new plugins

plugins /LOCI/misc_plugins-1.0-SNAPSHOT... Install it
plugins/miglayout-3.7.3.1-swing.jar eNO Manage update sites
plugins/slim_plugin-1.0-SNAPSHOT. jar Name URL
plugins/visad-lite-2.0.20070828.jar Ima . ; .
. — N ge) http://update.imagej.net/
* Anyone can create an o i S o
jars/akutan-1.0.jar
jars/colt-1.2.0.jar

- jars/concurrent-1.3.4.jar
u p a e SI e an u p Oa jars/curve-fitter- 1.0-SNAPSHOT-with-|
jars/jxlayer.jar [ For Uploading ( Add ) ( Edit ) ( Remove ) ( Close )
jars/Ima-1.3jar /

their own plugins to it s e swmors pany
ble with

Eiii

install/update: 13 (3.5MB)

« Compati

Keep as-is nstal ] ( Apply changes ) ( Easy mode | (" cancel )

( Manage update sites

ImageJ Updater



« Uses SCIFIO (SCientific Image Format Input &
Output) library for reading and writing data

* New formats can be added as SCIFIO plugins

e OME
> O

MATS

Data 1/O




* Many options for launching ImageJ2

» Run scripts in batch mode

. 0o 5 Image) ()

* Multiple platforms L) [sEom (o)) &
DEVICES - Name 4| Kind Size

» ] about Folder -

* Run headless R~ oo .
PLACES ~ Info.plist XML Property List 4 KB

SEARCH FOR ¥ ] MacOs Folder —

Image)-macosx Unix Executable File 156 KB

Image)-tiger Unix Executable File 160 KB

~ Pkaginfo Document 4 KB

» [ ] Resources Folder -

Image)-linux32 Unix Executable File
Image)-linux64 Unix Executable File

Image)-win32.exe Document
Image)-win64.exe Document

~ imagej.bat Document
| imagej.sh public.shell-script
» [] images Folder
> @ jars Folder
— LICENSE.txt Plain Text
~ NOTICE.txt Plain Text
» [ plugins Folder
= README.txt Plain Text

r
—

o

66 KB
74 KB

Launcher

6 of 20 selected, 277.52 GB available




* Release one beta per month
* Big green button

» Better integration with native code
» Website: central plugins listing
» Application-driven development

Future Directions




