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Extensibility

Plugins and Scripts

* Plugins
— Whritten in Java using the MIPAV API.
* Scripting
— Use MIPAYV to record and save function(s) applied to
image dataset(s)

— Apply the script to any number of 1mage datasets
using the ‘Run script’ dialog.

— Apply the script to any number of i1mage datasets from
the command line.
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Usability

* Most NIH intramural researchers not
interested in software-development:

— they want a GUI for interactive work

* MIPAYV provides:

— a GUI driven application for user-interaction;

— scripts to automate repetitive functions;
— plugins for customized functionality;
— command line input for batch processing.
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Functional Overview

= O

Algorithms
Filtering

Segmentation/classification
Measurement/quantification
Registration/fusion

Utilities

Plugins

Data (Image) types: n-dimensional structure

(boolean, byte, unsigned byte, short,
unsigned short, int, long, float, double, Complex, ARGB)
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A File types
PACS (Raw, Analyze, DICOM 3.0, GE, Siemens, Bruker, Interfile,

Quer %‘;‘r’i?v j-%atcher Micro cat, MINC, MRC, FITS, Cheshire, AFNI, TIFF, JPEG, GIF,
b ’ BMP, AVI, QuickTime, Biorad, Ziess LSM510, and more)




Download and Setup

1. http://mipav.cit.nih.gov/download
2. Fill in form

3. Install (e.g. instalIMIPAV .exe)

& Download MIPAY - Netscape
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Scripting & Plugins

* Scripts- Automation of MIPAYV functions applied to a
group of datasetstoincrease efficiency and productivity

* Plugins — Ability to add unique functionality to MIPAV
by developing new algorithms using MIPAV’s API






Scripting (IMacros)

* Automation of functions applied to a group of datasets
— Increase efficiency and productivity
* MIPAYV does NOT require learning a new scripting
language.
— Record and execute scripts via MIPAV’s GUL.

— Scripts can also be executed from the command line to process
images from another program or script.
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Scripting
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Scripting

Run script Record script

'@' MIPAY: genormcorp2_cor_256x256x32 16/32 M:1.0
Allows the user to File Edit VOl LUT Alorithms Utilities Plugine  Serips  Image

k| T | &R L O

select the directory
used for scripts

List of scripts found in the script’s

home directory. The usual suffix 1s “.sct”.

Toolhars

Refresh the list of scripts.



Script Recording

'@' MIPAV: genormcorp2_cor_256x256x32 16432 M:1.0

File Edit YOI LuT Algorithms Utilities Plugins Scripts Image Toolhars
T |FHRAL O et Al [T

Scripis directory... | Current Script:

m DE . "B ROE I

Image slice

'@' Record new script
File

s B EEX

3 MIPAV:

Run script




Recording A Script

Inserts a comment Inserts a command

: into the script to recover memo
Resets the script 2 ry

recorder Inserts an exit command to
quit MIPAV. Used in

scripts that will be run from
the command line.

Opens script file Krecordnen Nt~ /|

File
HD | &

Saves script file
e script is now recording.  Your actions will appear helow.

Pauses script recording

Allows manual editing
of the script. For

advanced users.



Scripting Improvements

No longer two scripting modes (active vs. group
mode)

Arbitrary ordering of parameters allowed
Parameter labels to facilitate parameter editing
New script execution dialog

More robust error messages
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Scripting Improvements

* Old system:

— GaussianBlur $activel $imagel true true false 1.0 ...

* New system:
— GaussianBlur(“input image 1 ext image $imagel”,

“do_output new image boolean true”,
“do_process whole image boolean true”, ...)



Active-Mode Script [Lab

Open an image

If an algorithm is to operate using a VOI, the VOI must be loaded from disk using VOI > Open
VOI > Open VOI

Start script recording
Run the algorithms in the order specified

Save the script when done

'@' Record new script
File

B E O m| &g

The script iz how
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Running a Script

2 MIPAV Script Tool: C:\projectsiresources\presentations\Courses\Scripting\test_script.sct E]@
File

Script Execution Setup Images

B Script Executer genormcorp2_cor_256x256x32
fimagel (GaussianBlur-- input_image_1) genormcorp2_cor_256=256x32_ghlur.xml

£ Script contents: C:\projects\resources\presentations\Courses\Scripting\test_script.sct

GaussianBlurinput_image_1 ext_image Fimage1", "do_outpui_new_image boolean false”, "do_process_whole_image hoolean true”, "do_process_in_2.50 bo
GradientMagnitudedinput_itage_1 image Simaget", "do_output_new_image boolean true”, "do_process_whole_image hoolean true”, "do_process_in_2.50 bo
SavelmageAsinput_image_1 image Fimage", "file_type string xml")
CloseFrame(input_image_1 image fimage2™)

# Garbage collect any unused memary.

CollectZarhaged

Add YOI from file




Running a Script

File

2 MIPAV Script Tool: C:\projectsiresources\presentations\Courses\Scripting\test_script.sct

Script Execution Setup
B Script Executer

Images

¢ Fimagel (GaussianBlur-- input_image_1}

@ (fUn-13) Genormeorp2_cor_296x256%32

enormcorp2_cor_256x256x32

genormcorp?Z_cor_256x256x32_gblur.xml

Add image from file

VOIs from selected image

Add YOI from file




Running a Script

2 MIPAV Script Tool: C:\projectsiresources\presentations\Courses\Scripting\test_script.sct
File

l=J2)ed
Script Execution Setup

B Script Executer

Images
enormcorp2_cor_256x256x32
enormcorp?_cor_256x246x32_gblur.xml

@ (run-1) genarmeorp2_cor_296x256x32

¢ Fimagel (GaussianBlur-- input_image_1}

@ (run-2) genormeorp?_cor_256x256x32_ahlurxml

Add image from file

VOIs from selected image

Add YOI from file




Scripting from the Command [Line

* MIPAYV can be called from scripts (Perl, batch,
shell scripts, etc.)



Calling a Script from the
DOS command line

C:\WINDOWS\system 32\cmd. exe

Cpen: | cmd ] (xB6rsmipav-3.8.8>
CxB62mipav—-3.8.8>
CxB6 2 mipav—-3.8.0>
Cx862mipav—-3.68.8>
CxB62\mipav-3.8.8>
CxB6 2 mipav—-3.8.0>
Cx862mipav—-3.68.8>
C:“Program CxB62\mipav—-3.A.8>mipav —h

W,

[-h]1[-H][--help] D 1 : ]

[-hide][-HIDE]

[-1]1[-I]

[-n][-N]

[-31[-3] pt file name

[-%][-¥] YOI file

[-o][-0] Zaved im i . file_name parameter)
[-d][-D] Fet a v d in a script

tFilellane -hide

> mipav -z iptFileName -1 eFilellanel -v woillamel -w woilNameZ -1 inageFileNaweZ -v voilName3

: wipav [-hH] [-1iI] imageFilellame [ ] GcriptFileName [-wV] woiFileName [-o00] imageFileName [-dD] scriptWariablelName scriptWariableV

[-hideHide]




Writing a Script for Batch
Processing

Do not record loading VOIs into the script — B Record new e

File

we load these from the command line with the
-V option

Don’t forget to “Save As...” before finishing

— -0 options saves the result image using the user
provide string.

* E.g. “-0 outputFileName”

Optionally, add an Exit() command to the end
of the script
— An Exit() will be automatically added to the

end of a script executed with the -hide
command




Classroom Lab

Writing a Script for Batch

Processing — [Lab

= | (% Record New Script

Open an image File
B | &K

Open the VOI
Stal’t Script l’ecording \_/ The script is now recording.  Your actions will appear below.

Mask the image
Save result image as...

Click on “INS X” to add
Exit to script

Save as new script when

done — call it example-exit.sct




Batch Processing with MIPAV

From the command line:

We can call MIPAV to run the script we have recorded
We can call a batch script or shell script to run a MIPAV active script
Windows:

* Batch scripts (.bat files)

* Cygwin ( )

* ActivePerl ( )
Linux/UNIX/Mac OS X

* Shell scripting (bash, tcsh, zsh, etc.)

* Perl

* Python


http://www.cygwin.com/
http://www.cygwin.com/
http://www.activestate.com/Products/ActivePerl/

Lab for Batch Processing with
MIPAV

1. Open the command shell
2. At the command prompt:

mipav —s example-exit.sct -1 image.xml -v voi.voi

Runs the script just once on the given image
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Lab for Batch Processing
with MIPAV

Multiple images can also be processed through the use of scripting:

@echo off

rem usage: loop xml.bat image directory script voi file

echo processes xml files in a dir with a mipav script, using a voi

for $%f in (%1\*.xml) do "C:\Program Files (x86)\mipav-2.2\mipav" -1 %%f -s %2 -v %3

Similar scripts are even easier to write in shell scripts and Perl programs.

=



Command ILine Notes

* Use the —hide option to prevent the MIPAV GUI
from showing up.

* The —m option should be used to open multi-file
images (such as DICOM volumes).
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