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Requirements for an Image Quantification and

Visualization Application

Portability
— cross-platform or platform-independent execution
Data format independence
— access to images: DICOM, Analyze, TIFF, Raw, ...
Extensibility
— plugins and/or scripts
Scalability
— foundation to support the growth to larger and more intricate data structures
Usability
— coherent graphical user interface (GUI)



Portability

Java Primer

Source Code Byte Code
(class files)

Java applications can be "written once and
run anywhere", significantly reducing
cross-platform development and
maintenance.

Java Interpreter

for the PC Machine
code

Java Interpreter
for a
Unix Workstation

Machine
code




Data Independence

DICOM file reader/writer
DICOM Query/Retrieve and “Catcher™
Comprehensive file format support/conversion

MIPAV XML file format

®.CIT


http://mipav.cit.nih.gov/about/fileformat.html

Extensibility
Plugins and Scripts

» Plugins
— Functions written in Java using the MIPAV API.
o Scripts

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

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

®.CIT



Scalability

» Model Image 1s an n-dimensional structure.

» Algorithms can support up to 4D datasets.

» Viewers support 4D dataset with fusion.
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Usability

« GUI elements

e Scripting system

e Command-line tools

®.CIT
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Functional Overview

VOIs :

iAlgorithms
32K i Filtering
Manual and i sSegmentation/classification
automated  : Measurement/quantification
contouring i Registration/fusion

P Utilities

i Plugins

Data (Image) types: n-dimensional structure
(boolean, byte, unsigned byte, short,
unsigned short, int, long, float, double, Complex, ARGB)

S
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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, GIF,
4 ’ BMP, AVI, QuickTime, Biorad, Ziess LSM510, 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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lmage Browser

Tree of images in selected directory

A=)

Window
= ———

0.1 1 10

[ Y ——]
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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
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Code Snapshot

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
resultlmage = new Modellmage(ModelStorageBase.UBYTE, destExtents, “Result Image”, null);

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

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



Algorithms

Filters

Calculation

Registration

Transformation

Surface extraction

Classification/Segmentation
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Download and Setup

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

Download

y built, t

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




Memory Allocation

I@I MIPAV: genormcorp2_cor_256x256x32 15/31 M:1.0 h

File YoI LuT Algorithms Utiilities Plugi Scripts I.ma.._e Toolbars Help
5| T | 400 ¢ o & @Ml » About MIPAV .
sESe |0 BFROEIBE e« e 1| Q0

MIPAV license
Image slice index [total number slices=32] e

[ MIPAV help topics

o 15 Memory usage Col 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 Memory Allocation E

Mazxirum heap size III| megahytes

General Rules
---

* Do not exceed the computer’s physical
RAM. For example if the computer has 1GB
do not exceed approx 800MB.

Restart needed

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

[ o | « For 32-bit 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 wide
variety of devices distributed geographically.

. CIT



DICOM Model

Imaging Workstation (MIPAYV)

(PC, MAC, UNIX workstation)

Query Imag(_e
Processing

Images
< &

Visualization

Receiver

DICOM Server

PACS /' ) 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

File VoI LT Aloorithms Utilities

T | & 4 0

1
o m———

1165

RO VHL

2

Scripts

94 A-P:P:161.719

&@DOE’\JOHN £5{3D MELU

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

Stu: 11300 DOE"JOHN 65 Years Male

Ser:3 -i+ ABDOMEN
POST ABDOMEN

cT :
WALTHE&M\L._. (P e ._._,_I/ 0611611993

13:.00:11

P 180 (512x512) [-1024.0, 3071.0)

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

yoI LUT Algorithms Utilities Plugins Scripts Image

3 MIPAV: 4 12/25 M:1.0

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

File Edit

et-description

Parameter-name

[Fomers B-(—

®.CIT



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
w| 0E wEPEREFROR

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 |




Volume of Interest (VOI)

~

|®I MIPAV: genormcorp2_cor S6x32 15/31 M:1.0 i
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| Image slice index [total number slices=32]
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VOI

|®I MIPAV: genormcorp2_cor_2 2_ubMaszk 15/31 M:2.0 1 ‘ 4
= s

Algorithms Utilities Plugins Scripts Image Toolbars Help

£4 0 SR | ERELY

-B|EH’E|iL Ll ROE D

Image slice index [total number slice:

Active Image and Alpha Blending

CBlak

Memory 1

¥ Advanced Paint

Paint Mask Palette

Options
Number of n
Load labels

Load n



i1 Lockup Table: genormcarp2

File Utilities

401.0

Image Intensities

_Lookup Table (LUT)

Algorithms Uiilities Plugins Scripts Image Toolbars Help
b B @ | O.x
g
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Multi-planar and Lightbox

genormcorp2_cor_256x256x32.M:1.13. e e -

File Options

[P & & 1 BRE| e D] & £ amy ]| £ % | [em]|[
‘J _/ (Q @m‘squmel-l:d-'l. v! I'-_Mn Opacity D‘m"‘

_  — 9

:]J Volume -‘LScanner ”1alairach | View

Absolute Volume coordinates
X: 127

Y: 134

Z: 14

1D index: 951935 = 222.0

BEE ge 1
582 gEnorm

Edit View C

e o B
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Image Fusion

The of two images into the same frame

(%) MIPAV: genormca: 256x32 15/31 M:1.0

Plugins  Scripts  [mage  Toolbans  Help

@l MIPAV: Blank 15/ :

| 5 = | s IL[IaGIlLF\GJL'?\ L& @ L@

ice index [total mumber slices=32]

Controls blending between the two images

. CIT



Structural MRI and Functional MRI




Animation Tool

r[i‘] genormcor2 M:1.0 @1

File Options

@AP P n | @ a | j | X

Frame nurber (1 - 32)

Desired frames per second: 50




Masks and Surfaces

@UNKNDWN 51/124 M:2.0




Scripting - Record

|®| Record new script

File

The script is now recording.  Your actions will appear below.

ImageCalculator("input_image 1 ext image Simag input_image 2 ext image Simage2”, "do_output_new_image boolean true”, "operator_type int 0", "data_type clip mode int 0", "advanced op_string string null")




Scripting - Run

£ MIPAV Script Tool: FAmy\Documents\ternp.sct

File Help

Add image from file

VQls from selected image

Run Script Add VOI from file E CIT




&) MIPAV: v544 3550 5328 calc  8/17 M:LO

File YOI LUT Algorithms  Utilities Systems analysis  Plugins Scripts Image  Toolbars | Help

W| T|@£. [] Qﬁﬁiﬁlﬁﬂ|mfﬁ|@| ky (@ 4 By AboutMIPAV
ﬁ‘?ﬂ|5ﬁ|{h EL i m@lIE:E|@|$|QF§HMMM.M“M

MIPAV Li
Image slice index [total number slices=18] teense

MIPAY help topics

Report a bug

R . - . . Memory usage
115 Y: 72 Intensity: -1907.0 Pozition: B-L: R: -140.605 A-P- A: 178 088 I-5: I -304.75

Memory allocation

/[ MIPAV Help - MIPAYV

[ C [ mipav.citnih.gov/pubwiki/index.php/MIPAV_Help

[ Maryland State Arch... . SPIE Proceedings - L...

page discussion view source histery
MIPAV Help

Contents [hide]
1 Preface
B 2 Getting Started Quickly with MIPAY
navigation 3 MIPAY Basics
m lMain page 4 MIPAY Algorithms
= Community portal 5 Glossary
= Current events & Appendices
m Recent changes 7 Talairach
8 Using FRET in MIPAY
9 Frequently Asked Questions (FAQS)
search 10 Videos
11 Publications

12 Presentations and Classes

toalbox Preface

= What links here

= Randem page
= Help

= Scope of this guide

= Related changes



&) MIPAV: v544 35595328 calc  8/17 M:10

File YOI LUT Algorithms  Utilities Systems analysis  Plugins  Seripts Image Toolbars | Help
BT LEHEALD0A0V IR @B 9 ¢ & By souray On ®©
ﬁ o | E ﬁ| hl w_ E m 9 l I ﬁ E | @ @ | Qt‘ c? JVM information 11 | % @

MIPAV Li
Image slice index [total number slices=18] tense

MIPAY help topics

Report a bug 13 14

— . - s Memory usage Sl B
115 Y: 72 Intensity: -1997.0 Position: B-L: R: -140.605 AP A: -178.088 I-5: - . hemosy: 3720 J

Memory allocation

(%) Report a Bug [':'|Ell_ih]

Information Bug Description

Your name

Your email addresz

Verzion of MIPAV vou ate tunning
|5_4_4_ Please give a detailed description of the bug encountered

Unexpected Output

Platform you are operating (ex. PC)
Operating System vou are using

Windows 7 |
How urgeat is this bug? When do you need it fixed by?

Attachments

Create New Image
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MIPAYV

Medical Image Process‘ing,AnaIySis, & Visualization
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