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Requirements for an Image Quantification and
Visualization Application

A Portability
I crossplatformor platformindependengéxecution
A Dataformat independence
I accessoimages DICOM, Analyze, TIFF, Raw,é
A Extensibility
I pluginsand/orscripts
A Scalability
I foundationto supportthe growthto largerandmoreintricatedatastructures
A Usability
I coherengraphicaluserinterface(GUI)



Portability

Java Primer

Byte Code

Source Codeg

Java applications can be "written once ahd

run anywhere", significantly reducing
crossplatform development and
maintenance.

Java Interprete
for the PC

Machine

code

Java Interpreter
for a
Unix Workstation

Machine

code




Data Independence

A DICOM file reader/writer
ADI COM Query/ Retrieve ar
A Comprehensive file format support/conversion

A MIPAV XML file format
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http://mipav.cit.nih.gov/about/fileformat.html

Extensibility
Plugins and Scripts

A Plugins
I Functions written in Java using the MIPAV API.

A Scripts

I Use MIPAYV to record and save function(s) applied to
Image dataset(s).

I Apply the script to any number of image datasets
using the script wizard.
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Scalability

A Model Image is an rdimensional structure.
A Algorithms can support up to 4D datasets.

A Viewers support 4D dataset with fusion.
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Usability

A GUI elements
A Scripting system

A Command-line tools
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Functional Overview

VOlIs _

iAlgorithms
32K i Filtering
Manualand i segmentation/classification
automated  : Measurement/quantification
contouring  : Registration/fusion

P Utilities

i Plugins

es: ndimensional structure
(boolean, byte, unsigned byte, short,
unsigned short, int, long, float, double, Complex, ARGB)
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PACS File types
—_— (Raw, Analyze, DICOM 3.0, GE, Siemens, Bruker, Interfile,
DICOM 3.0:

Query/Retrieve, Catcher Micro cat, MINC, MRC, FITS, Cheshire, AFNI, TIFF, JPEG, Gl
4 ' BMP, AVI, QuickTime, Biorad, Ziess LSM51¢, and more)




Opening Images

(%) Open Image

D Anonymousl.dem D Anonymous18.dem D Anonymous2
D Anenymous10.dem D Anenymous19.dem D Anonymous3.
[‘] Anonymous1l.dem D Anonymous2.dem D Anonymousd.
D Anenymous12.dem D Anenymous20.dem D Anonymous5.
D Anenymousl3.dem D Anenymous2l.dem D Anonymousé.
D Anonymous14.dem D Anonymous22.dem D Anonymous7.

Users'meereedy Desktoplimages\anon\temp-deleteme
Collaborations

D Anenymous15.dem D Anoenymous2i.dem D Anonymousg.
[‘] Anonymous16.dem D Anonymous24d.dem D Anonymous9.

D Anenymous17.dem D Anenymous23.dem

Open as multifile
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Opening Images

Open image sequence Q@@

File list Dimensions

Cell2_0_3D000.4f 5 |sices @

o 0_300011 IO
CeIIZ:l]:SDl]IJS: pt g Time points (T)
Cell2_0_3D004.tif Seguences
Cell2_0_3DO00S.Aif

Cell2_0_3D006.4f

Cell2_0_3D007 tif

Cell2_0_3D0D08.tif

Cell2_0_3D010.6 Subsampling
Cell2_0_3D011.tif [ Enable
Cell2_0_3D012.4if
Cell2_0_3D013.4if
Cell2_0_3DD14.tif

Width:
Height:

Cell2_0_3D015.tif U
Cell2_0_3D016.if
Cell2_0_3D017 tif
Cell2_0_3D018.tif
Cell2_0_3D019.tif

Window
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Image Browser

Tree of images in selected directory

A=)

Window
= ———

0.1 1 10

[ Y ——]

CIT



Opening Images

() MIPAV: 4 12/25 M:1.0

YoI LuT Alzorithms Utilities Plugins Scripts Image Toolbars Help

CBE B

Load image (B)

Save image
Save image as

Capture/print image

\genormeorp2_cor_256x256x32_rotl0z.xml
\genormcorp2_cor 256x256x32_J.mnec
\zenormeorpl_cor_256x256x

\AF3to103.avi

CCIE image conversion




Saving Image As (use suffix)

D Anonymeous l.dem D Anonymeus18.dem D Anonymous2§| Sherteuts

D Anonymous10.dcm D Anonymous19.dcm D Anonymous3.i|| | C:\UsersimecreedyDesktop
D Anonymous1l.dcm D Anonymous2.dem D Anonymousd.
D Anonymous12.dem D Anonymous20.dem D AnonymousS.
D Anonymous13.dem D Anonymous2l.dem D Anonymousb.
D Anonymeus14.dem D Anonymeus22.dem D Anonymous7.

C:lUsers\mecreedy Deskioplimagesianen
Users'mecreedy'Desktoplimages'anon'te mp-dele teme
G:\Collaborations

D Anonymeus15.dem D Anonymeus23.dem D Anonymeous3.
D Anonymous16.decm D Anonymous24.dem D Anonymous9.
D Anonymous17.dem D Anonymous25.dem

®.CIT



int destExtents[] = new int[2];
destExtents[0] = image.getExtents()[0]; // X dim
destExtents[1] = image.getExtents()[1]; //'Y dim

/I Make a result image of Unsigned byte type
resul tl mage = new Modell mage( Model St orageBase. UBYTE

int length = destExtents[0] * destExtents[1];
for (inti = 0; i <length; i++){
destimage.set(i, i%256);

ViewJFramelmage imageFrame;
ModelLUT LUTa = new ModelLUT(ModelLUT.COOLHOT, 256, dimExtentsLUT);
imageFrame = new ViewJFramelmage(resultimage, LUTa, new Dimension(610,200), userinterface);



Algorithms

A Filters

A Calculation

A Registration

A Transformation

A Surface extraction

A Classification/Segmentation

®.CIT



Download and Setup

1. http://mipav.cit.nih.gov/downloa BICIT G o ssomonTiomoss o
2. Fill in form
3. Install (e.g. installMIPAV.exe)

Download

y built, t

** Nightly download- lastest e U
changes but might have bugs.
** Archived releases also availabl




I\/Iemory Allocation

i) MIPAV: genormcorp2_cor 256x256x32 15/31 M:1.0 h
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MIPAV license

[ MIPAV help topics
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Image slice index [total number slices=32]

Memeory usage il M

H:1677: 160 Intensity: 117.0 Position: B-L: B -156.562 A-P: A -72.656 [-5: T -380.062 Memory allocation

IEI Change java-runtime Memocry Allocation E

Mazxirum heap size: a0 |:| megahytes

General Rules
AD o fh e

not exceed CoO
| RAM. For example if the computer has 1GB
festar pecded do not exceed approx 800MB.

oD
'\!) Restart MIPAV to apply memory changes?

[0 ] A For 32bit Windows systems do not exceed
1,400MB




Memory Usage

{%) MIPAV: genormcorp2_cor_256x256x32 15/31 M:i1.0 h —

File YOI LUT Algorithms Utilities Plugins Serd Image Toolbars Help

e b [

® | B B laQIILiBHmH

Image slice index [total number slices=32]

60 Infensity: 117.0 P

|®I Memaory Monitor

Sample Fate

Current State

Used:

Press to recover memory
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TUser interface

Color'VOI

MIPAV_Program Options

|®I MIPAV: genormeorp

File Yol LT Algorithms Seripts Image
| T | LR L OC ' | v
e | BeE | "HEHEREOEE

Image slice index [total number slices=

160 In

About MIPAV
JVM information

MIPAV license

Memory usage

Memory allocation
Image registry monitor
MIPAV data provenance
MIPAV options
Shortcut editor

MIPAV downloads stats




Digital Image Communication in Medicine
(DICOM).

American College of Radiology (ACR) and the National Electrical
Manufacturers Association (NEMA) formed a joint committee in 1983 to develop a
standard in Digital Image Communication in Medicine (DICOM).

1. Promote communication of digital image information, regardless of device manufacturer

2. Facilitate the development and expansion of picture archiving and communication
systems (PACS) that can also interface with other systems of hospital information

3. Allow the creation of diagnostic information databases that can be interrogated by a wid
variety of devices distributed geographically.

. CIT



DICOM Model

Imaging Workstation (MIPAV

(PC, MAC, UNIX workstation)

Query Image_
Processing

Images

&
Visualization

Receiver

Patient
Database




nmunication Panel - IP address = 165.1

| QR Client | Send | Hosts | Help

Patient Query Information
Patient Name:
Patient [D:
Stuchy N
Phosici li
Query Result

Query Level: Patient

Pat. Mame

Query Retrieval Information

Source

12.92.46

Query Duration

Pat. ID

DICOM
communication

Interface

CIT



X MIPAV: 4
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Scripts
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&@DOE’\JOHN £5{3D MELU

Pat: 12-34-56-78-90 A 180 C.CNIH. BETHESDA MD-4
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Toolbars

Show image/DIC OM overlay
Show overlay grid
Grid options

DICOM overlay options

-
DICOM Overlay Options
Upper lefi corner Upper right corner

Lower left corner
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File b T Algorithms Utilities Plugins Scripts Image Toolbars

Edit atiributes ol E
Image slice index [total mfgber slices=26] b uies

Data provenance

si0 me
tion Entity Title

Access to image header
information



DICOM Anonymization

3 MIPAV: 4 12/25 M:1.0

yoI LUT Algorithms Utilities Plugins Scripts Image

5 Open image (A) from disk el E A :
=5 Dpen image (A) from ] . u..

Open image (A)... = .. ) . 11 | III @ o

Load image (B)

Save image
Save image as

Capture/print image

Anonymize DICOM directory
DICOM database access

\gemormcorp_cor 256x256x32.xml A D e

\IM_0002.dcm.
Image destination directory Other options

1R T nymization [] Anon

Directory name amonymization




DICOM File Browser

I@I DICOM brows
File

B o ® K

.000000




XML Schema File Format

@ XML Spy - [image.xsd] =] E3

Ei|E Edit P 8] I ERE na desig urnent Edito

et-description

Parameter-name

—— ]
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XML Schema File Format

(%) Select DICOM tags to convert to XML

DICOM Tags Dictionary File for saving to null

0o - End M
(0002,0000) -- File Meta Information Group Length
(0002,0001) -- File Meta Information Version
(0002,0002) -- Media Storage SOP Class UID
(0002,0003) -- Media Storage SOP Instance UID
(0002,0010) -- Transfer Syntax UID
11(0002,0012) -- Implementation Class UID

:|(0000,0901) - Offending Element

(0000,0902) -- Error Comment

(0000,0903) -- Error ID

(0000,1000) -- Affected SOP Instance UID
(0000,1001) -- Requested SOP Instance UID
(0000,1002) -- Event Type ID

(0000,1005) -- Attribute Identifier List

(0000,1008) -- Action Type ID

(0000,1020) -- Number of Remaining Suboperations
(0000,1021) -- Number of Completed Suboperations
(0000,1022) -- Number of Failed Suboperations
(0000,1023) -- Mumber of Warning Suboperations
(0000,1030) -- Move Originator Application Entity Title

(0002,0013) -- Implementation Version Name (0000,1031) -- Move Originator Message ID
(_I]l]l]g_.l]l]16_) - Sc_lu rce A_pplic:ation Entity Title (0000,5010) -- Message Set ID

3 Info: Anonymous: 12

Set: Performed Procedure Step Start Time
pe Value
161210
Set: Pixel Data Group Length

edure Step Start Date
Value

Set: Software Version(s)
-Type

face Remove Surface

®.CIT



XML Schema File Format

<A D:\Summersikidneyldicom259Yjunkijunk.xml - Microsoft Internet Explorer provided by NIH Q@@

"junk.raw" nDir

nterior to Posterio
=Inferior to Superior

®.CIT



Image Attributes

(%) Mipav: 4 12/25 W10
YOI LUT  Algorithms  Utilities  Plugins
| T|FLHEAL DO
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Image shice index [total mumber shices=26]

" Resolutions | Orientations\Origin | Transform matrix

Orientatons\Origin g Transform matrix

g Orientations\Origin " Transform marrix
15t dime 3 Unit of measure

2nd dime

dim

General | Resolutions

[ tea [ sme [ ey [ bwert ][ Composite |[ Decompose |
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