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. 3DSlicer

Learning Objective

« The objective of this tutorial is to present how to
use HAMMER registration algorithm in Slicer3.

« Deformable registration has many important
clinical applications:

— Spatial normalization for group analysis;

— Measurement of structure by deforming a
model to individual,

— Image data mining in lesion-deficit studies.
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B s HAMMER: Background

* The goal of deformable registration of brain images
--- Establish the anatomical correspondence

y
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—_— HAMMER: Background

« TWO novelties:

An attribute vector, defined for each voxel in an image,
and reflecting the underlying structures at different scales.

Driving voxel is used to hierarchically estimate the
deformation, initially in sulcal root, gyrus crown, and
ventricle corners
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Build Latest Slicer®

Lo -

page discussion wiEwy SOUFCE hiztory

Slicer3:Build Instructions

/ CONTENTS [hicke]

3DSlicer 1 All-in-one Script to checkout and build Slicera
2 Building the 3.4 release
3 Building the latest development version

— oo e FIND the bulld  Instructions at

search

navigation 4.1 Testing . . . .
B Sjicer website 5.2'What does gethuildtesticl do? .
p:/lwww.slicer.org/slicerWiki
B sjicer Downloads 4.4 Errors from getbuildtest
B Documertation 5.5 Debugging - - 1
L]
[index.php/Slicer3:Build_Instru
. S:‘:'”pe’s 5.7 gethuildtest on linux . . —_
B foknowledgments 5.8 gethuildtest on Windows -
O Liks 5.9 getbuildtest on Apple Mac 05 ¥ Ctl O n S
B Recert Changes 5.10 getbuildtest on Solaris
511 configuration options
toolbox & Building with Gt
M et ks here 7 Manual Build
: Re\ah.ad changes 5 5Build
Special pages
B Prirtable version
¥ Permanert link All-in-one Script to checkout and build Slicer3

To compile and build Slicer3, you need a set of development packages installed on your machine:

B pre-requisite material for Linux

B pre-requisite material for Windows

B pre-requisite material for Mac

There's a script called getbuildtest.tcl that makes the support libraries (WTK, ITK, teem, etc) and also builds slicer and does a dashboard submission. (Click here for background on
getbuildtest and the experimental getbuildtest2 version).

Building the 3.4 release

Faor Linux and Mac, just do the following two commands (If you are a Windows user, see the section for Windows users below):

E svn co http://svn.slicer.org/Slicer3/branches/Slicer-3-46 Slicer3

./8licer3/Scripts/gethuildtest.tel
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o Build Latest Slicer%

% grwu®@ bass-comp4: ~

|1 R

Lazt loging Tue Jan O 15316:21 2000 from bazs—coppd,cs,unc,edu
Kickstarted Wed Oct 2009

-bazh-3.2% sourc
[gruwuBbazs—compd
Slicer3/CHake
Slicer3/CHakesSliceraVal gr ind=n pu g opncin e

Slicerd/CHakesSlicer3Modul esMacros, cmake DOW” Oad the IateSt
Slicerds/CHakesS] iceralTHodul eMacros, cmake .
S1icer3 CHakess] iceraParzeArgumentzMacro, cnake

Slicer3/CHakesRemoveTenporaryFiles, cmake, in Sl ICer SO u rce COd e
S5licerd/CHakesS]icerdMacros, cmake
Slicer3/CHakesS] icer3F inddT , cmake
Slicer3/CHakesS]liceraPluginstacros, cmake
Slicer3/CHakesSlicer3SamplebuildTest, cnake, in
Slicer3/CHakescuda
S51icer3/CHakescudasmakeZomake , cnake
S51icerdsCHakescudadempty, depend, in
S51licerd/CHakescudasparse_cubin, cmake
51icer3/CHakescudasCudallependency , cmake
S51icer3/CHakescudasFindCuda, cmake
Slicerd/CHMakesCHakelistz, txt
Slicerd/CHakesSlicer3PerzistenceMacros, cmake
Slicer3/CHakes5] iceraTRasel ibrarydacros, cmake

grwuf.aasﬁrc
F =un co httpiddaun,slicer,org/Slicer3dtrunk 51icers

-
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~3DSlicer

Build Latest S//'cer

’% grwu@ bass-comp4: ~/Software

Attics OTHodules/
Base’ README , txt
CHake/ Resmurces/
[CHakelists,txt Scripts’
CTestConfig,cmake SliceriConfig,cmake, in
CTestCustom,cmake, in SlicerdlnztallConfig,cmake, in
Doc zlicer_variablesZ2,tcl
Doxyfile glicer_variables,tcl
Extensions’ Testing/
GenerateSlicer3Config,cmake UzeSlicer3,cmake,in
lamch, tel, in* tilities’
Lihs/ vitkSlicerConfigure,h,in
Licens=e, txt*
[gruuBbass—compd ™/ Software/Slicer3] $ ./Slicer3/Scripts/getbuildtest,tcl ——upda
te —releaszecd .,
| gewmitEs—conpd 1/ Softuare/Slicer3] § od |, o
<: [gruuEbass—compd ™ Software] $ ,./5]licer3/Scriptasgetbui ldtest  tol —update ——rel
I~ =]
ggﬁFETﬁﬁ'?hnmeﬁgFHHJSQEtuaceiﬁ1irprEf licer wariahles tcl —
Slicer3_HOME iz AhomedgrwusSoftwaresSlicer3

making with make -j 16
running: swn switch httpidSsun, zlicer,orgdSlicer3dtrunk

Build Slicer3
>
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~ Install HAMMER Module

-bash-3,2% cd

-bash-3.2% cd ., Softwares

-bash-3.2% l=

cmake-2,6,4 CUDA_SDE  Slicer3-build Slicer3-lib  wxl-1,13.0

cmake-2,8,0-rcl  Slicer?d Slicerd-ext =pmz

-bazh-3.2% 1= ,/Slicerd/Scriptslextend,tcl ExtenzionssSkullStrippertodule, s3ext

lz: ExtenzionzSSkullStripperModule,s3ext: Ho such file or directory

JolicerdsSoriptedextend, tol

-baszh-3,2%

-bash-3.2% l= ,/Slicer3/Extenzionss

ARCTIC, =3ext localRegionSeqg, 23ext

BRAIMSFit,=3ext 0ld

BRAINSROIAuto, sdext plastimatch—slicer,s3ext

EMFiberClusteringtodul e, s3ext PythonSampleScriptediodul e, s3ext

ExampleCommandline, s3ext RegionSelector,s3ext,old

ExampleloadableCuil ezsodule, 23ext SkullStrippertodule, 23ext

Exampleloadabletodul e, s3ext TclSanpleScriptediodul e, s3ext

exanples,sdext YHTECenterlines,sdext

FDurDHnalgsis,SEExt YWMTkEazylLevel SetSegmentat ion, s3ext
g s Tererdeba YMTkLewvel SetSeagnentation, s3ext

ammerﬂeglstratlun z=3ext YmtkSlicertModule, s3ext

Thation,zaexk YiTkYezzelEnhancement , s3ext

- mmentatlonHpplications, s3ext
—bash 3.2% 1z ,/Slicer3/Scriptasdextend., teol Exten31ansfHammerReg1strat;;;-;gggglﬁ>




“ Install HAMMER Module

hiomes gruus a0t thares sl 1cers—ext/HammerHeglstratlon-bul ld/LMaker 1 les L 2

[100#] Built target HammerRegistration

make[1]: Leaving directory ~homesgruusSoftuaresSlicer3-extHammerRegistration-b
uild'

Shomes gruusSof tuaresS] icer3-1ib/CHake-bui ld/bindcmake -E cmake_progress_start Jh
omes gl Sof twaresSl icer3—ext/HammerRegi strat ion-buildsCHakeFiles 0

make —f CHakeFiless/Makefile? preinstall

make[1]: Entering directory ~AhomedgrwaSoftware Sl icer3-ext HamnerRegistrat ion—
build’

make[1]t Mothing to be done for “preinstall’.

make[1]: Leaving directory homesgruusSoftuaresS]icer3-extHammerRegistration-b
uild'

Inztall the project,.,.

AhomesgruusSof tuaresS] icerd-1ib/CHake-bui ld/bindcmake -P cmake_install ,cmake

-- Install configuration: "Debug”

-— Inztalling: fhomesgruusSoftuaresS]icer3s, /5]l icerd-—ext/HammerRegistration-ins
tall/lib/S1licer3/Plugina/HammerRegiztration

-- Removed runtime path from "/homesgruusSof twaresSlicer3s, . /Slicer3-ext/HammerR
egistration-inztalls/lib/Slicer3/Plugins/HammerReqiztration”

runhing: zip -r3 shomesgrwalSoftware/Slicer3s,  #Slicer3-ext/HammerRegiztration-i
nztallslibA5]icer3 Pluginzs HanmerRegistration—swnl53-2010-01-058-1inux-x86_k4, zip

‘addingi HammerRegistration (deflated 73%)

Uploading shomesgrunsSof tware/Slicer3s, . /Slicer3-ext/HammerRegistration-instal 1/
lib/Slicer3 Plugins/HammerRegistrat ion—swnlbh3-2010-01-05-1inux-xB86_B4,zip to ext
c=licer,org port 8845, .,

uploaded Ahomesgruu/Softwares/Slicerd/, /Slicerd-ext/HammerRegiztration-install/]
ibeli§er3fP1uginsfHammerRegistratiun—sun153—2010—01—05—1inux—xBE_Ed,zip (964240
bhytes

Uploading AhomesgruusSoftware/Slicerds, . Slicer3-ext/Extensionz/HammerRegistrati
on,s3ext to ext,=zlicer,org port 8345, ..

uploaded AhomesgruusSof tware/Slicer3s . . /Slicerd-ext/Extensions HanmerRegistratio
n.x3ext (7O7 bytes)

Shiome gruud Sof tuare®s] icerds, /5] iceri-ext/Extenzionz/HammerRegistration, s3ext

100,08 succeeded

Grtware/S5licer3] $ ]
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“ Install HAMMER Module

Fle  Edit  “Wiew Mndow  Help Feedback

& &l

& Search modules
i |

todules: | Slicervrelcome

“ Welcome & About

bslicer \Welcome

D& 3D Slicer Version 3.5 Alpha 1.0

3D Sliceris a free open source software platform for medical image processing and 31 R )
Extensions Management Wizard

some basic information and useful links to get you started using Slicer. Please see our wehg
on our wiki for more information: hittpoifeww slicer orglfslicer'hikiinde: phpfDocurnentatio

This wizard lets you search for extensions to add to 30 Slicer,
3D Sliceris distributed under a BSD-style license; for details about the contribution ar] a:' download and install thern, and uninstall existing extensions.

hitte it slicer oroicdi-bindLicenserSlicer License Form.pl. The software has been designe “ou will need a network connection to access remote extension
reviewed or approved by the Food and Drug Administration, aor by any other agency. repositories.

[¥] Find & Install Uninstall Either

Hint: to open any information panel below, click an its grey title bar

Change extensions install path: i
Don't show this module on startup. & P (20 omergrauiSlicer Sgru

T Overview

Delete zip files from ternp. dir. {optional ) .

¥ Basic & Extended Modules

¥ Loading Scenes & Data

¥ Saving Scenes & Data

¥ Adjusting Data Displ
Juilng BEva RIEFEY ‘Where to search:  hitpotfest slicer orglestitrunki 1116-linus-<56_64 j

¥ Configuring Viewers & Layout

¥ Mruze Mores

“ Manipulate Slice Wiews

N\

* Manipulate 30 WView | < Back ‘II‘ Mext >"-| Firiizh || Cancel
[ L p — )
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&= Ipstall HAMMER Module

% 3D Slicer Version 3.5 Alpha 1.0

Extension Management Wizard

Select extensions, then click uninstall to remove therm from
your version of 30 Slicer, ar click download to retrieve them.

HnmePage | Bin

i
~J | =
| Dowrload & Instal | Urirst |
p
| < Ba;:ks Mest = )| Finizh | ‘ Cancel
———
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w Install HAMMER Module

Fle  Edit Mew Window  Help 17 Cameras

IE‘ Iﬂ Calar

»

2
S
L

Data
Edlitar
Fichucials

Hodules:

»

‘3DSlicer

feazurements
Moclels
FETCTFusion
ROl
Slicer'\Welcome

¥ Help & Acknowledgernent

“ Display & Modify Scene

~ MRML Tree Slices

Transfarms
Scene

View
Camera Walumes

‘wiolurne Fenidering

PR DD D

Wizards
Informatics
FRegistration
Segmentation
Statistics
Diffusion
Tractogragphy
IGT

] Display MRML 1D Filtering

- MRML Hode Inspector Surface Models

Batch Processing

* Load & Acd Scenes Or Individual Datas  Converters

Developer Tools
Load new scene {close curr

ao
Add a scene (to current ) Diffusion Weighted

Wark in Progress r Diffusion Tensaor

Add data or a data directory DiFfusiciamhishirh ne —_ E Méne =1

1 .
FRegistration r ; .
B, | Add scalar and tensor volumes Q_—r— “ HAMMER registration

LT T T T T T T T T T T T

A

4
3i;
E
2
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HAMMER: Hierarchical Attribute Matching Mechanism for Elastic Registration  _sm | .us uxiversiry
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/"" b 3pslicer

Using HAMMER

Input: /~ )

Fixed intensity Image Moving intensity Image
Fixed segmented Image Moving segmented Image

- J

Processing: {} _ _

o Reqistration )
__S_K‘J!'__S_t_f_'P_'_r!Q _____ Affine Registration
N o Deformable Registration
. Segmentation —— (HAMMER)

- ),

Z
Output:
Warped intensity Image Warped segmented Image

i



Using HAMMER

* Help & Acknowledgement

Help | Acknowledgernent

This work is part of the National Alliance for Medical Image Computing
{MAMICY, funded by the Mational Institutes of Health through the NIH
Foadmap for Medical Research, Grant US4 EBO0S5143. J

riaodong Tao, taox & research . ge . com ,0'

= Skull Stripper For Structural MA

Parameter et | g =
h

Status Completedd

= 10
Input Wolume | ¢ =
w
Output brain surface | 5 =
b
Brain Mask | o =
e
& Skull Stripping Parameters
Iterations 100 4
Subdivisions [20] 3
Dilation Radius after defaormation |3 ¥
“ Optional Dutput
Default Apply

FASEN
fIDEAY i | g




3DSlicer

Using HAMMER

http://www.slicer.org/slicerWiki/index.php/Documenta

@ 3DSlicer
v

= \Welcome & Aot

3D Sliceris a free open source softw:
some basic infarmation and useful links to
on aur wiki for mare information: hitpaie

3D Sliceris distributed under 2 BSD-:
httpitwews slicer.oroicoi-hindlicensesSlice
reviesedd or approved by the Food and Dr

Hint: to open any information panel belo

Dion't shovw this madule on startup.

T Overview

tion-3.4#Segmentation

£+ Measurements

- Models Segmentation
< PETCTFusion B Ef Segrment Command-Line (Brad Davis, Will Schroeder)
“ ROl

B EM Segment Simple (Brad Davis, Will Schroeder)
4 SlicerWelcorme i i .
& Sioss B EM Segment Template Builder (Brad Davis, Will Schraeder)
# Trarsforms B Simple Region Growing (Jim Miller)

B Otsu Threshold (Bill Lorensen)

“* volume Rendering

S volunnes
- . Welcome
Infarmatics -
Fegistration -
Segmentation F A aflas Creator
Statistics A EMSegment & dat
Liffusion " 4 FastMarching Segmentation .
Tractography " # EMSegment Command-ling
1GT

A EMSegment Simple

i | BT
Fitering 7 “ Fugzzy Tissue Classification [

Surface Models 7 #~ Gyri Contour Segmentation
7 Oty Threshold Segrmentation
7 Simple region growing

A gkull Stripper for Structural MR

Batch Processing
Conwerters

Developer Tools

40 -
Diffusion YWeighted -
otk in Progress -

@@M%
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Using HAMMER

Moving Image(intensity, seémented)

® Open Volume File

e O C-a e Hame
) AtrophyData & ac- |\[: Sun Dec 13 21:0
=) AtrophyData_12 3 Sun Dec 27 23:2
I3 AtrophyData_0Old Sun Dec 27 23:3
) LOMI ) Jocd Sat Dec 5 00:5
B ) NAMIC | 0ASIS DATA Tue Jan 5 18:4
3 ac-pc result Tue Jan 519:5
[ artifacts ) seg S~ Sun Dec 27 23:2
) BLSA = skull stripping Worklng dlrectory Sun Dec 13 20:5
=) Jocob ) subject Sun Dec 13 21:0
=) OASIS_DATA | template | Tue Jan 5 18:4
=) result B Affine reglistration Transfonm.tfim 1 KB Tue Jan 3180
=) seq Slicer3cenel .mmml 12 KB Tue Jan 3513:0
=) skull stripping Subject_Ebo_LR.hdr.nrrd 2170 KB Tue Jan 351835
I subject
) template . . .
5 Neu_New_Bom Fixed Image(intensity, segmented)
Meu_Y 1 —
[C5) Meu_Year 7 7
= | = ~ I B

File narne: Ia;:-pc Open |
Files of type: I‘-ufculume {7 j Cancel |

«;‘.«1 FTHE UNIVERSITY
;IDEA ” I of NORTH CAROLINA
i
e
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& Open the Fixed Intensily Brain

v \ -G ag Hame A Modified time
[ Atrophy Data model_chg.hdr Fri May 9 13:10:45 2005
[ AtrophyData_12 model_chg.img 12,672 KB Thu Mar 6 16:17:20 2008
[ Atrophy Data_Old model_seq.hdr 1 KB Sun Hov 23 18:53:95 2003
) LONI model_seg.img 12,672 KB Sun Hov 23 18:53:32 2009

B ) NAMIC
|5 ac-pc
[ artifacts
) BLSA
| Jocob
) OASIS_DATA
[ result
) sey
[ skull stripping
) subject
[ template
) Heu_Hew Bom
) Meu_Year 1 ¥ —

File name:  |moclel_chy holr \ Open

Files of type: IUDIume 3 j

& = |
fIDEA: [HL | Sremmemm



@ 3DSlicer
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Slicer

Open the Fixed Intensity Brain
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LV
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= Open the Moving Intensity Brain

% Open Volume File
N Q-4 32 Hame A

i) AtrophyData Subject_chyg.hdr Tue Jan 5 18:46:11 2010
i) AtrophyData_12 Subject_chg.img 12,672 KB Sun Nov 29 18:14:56 2009
I3 AtrophyData_Old Subject_seq.hdr 1KB Tue Jan 3 16:d6:00 2010
3 LONI Subject_seq.img 12,672 KB  Sun Nov 29 18:34:36 2009
B 5 HAMIC

I ac-pc

|5 artifacts

5 BLSA

[ Jocob

) DASIS_DATA

) result

0 seg

[5) skull stripping

[5) subject

IC5) template
[C5) Heu_Hew_Bom
[5) Meu_Year 1 7

~l

File name: |Subject_cbq.hdr Open
Files of type: I'\-l'u:ulurne ™ j Carcel

s %
g /_‘,-\ THE UNIVERSITY
;IDEA ”ﬂ of NORTH CAROLINA
’ i
=
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IMNE@ W @ (A @ @) @ |
‘ Slicer

£~ Open the Moving Intensity Brain

=wE Gl E v e

~ Manipehte St Vews
ERDDEREREE
* Manpuate 3D View

=

B&DF |5

3 (8755
Ll
[£]e)fe

.ﬁﬁwmﬁ
)

%
fIDEAY
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3DSlicer

Affine Registration

% 3D Slicer Version 3.5 aliaas

Fe Edt v Hep £ 7 Camerss
Color

& [ "

@] [&]| Uownes © Data
Ednor

(_\ Fdscids
» Slicer Measurements

Mocels
PETCTFusion
¥ Heb & Ackrowhdgment ROI
- Lowd Shzer\isicome
= = Shees
) Select Vohame Pl Tarnfoms

Vobeme Name: Subject_cloo har Vohama Frevderg

Image Origin From Fie & Vohmes
Image Orerdalion  From Fie Vizards

Informatics

Label Mo e Fle
Facistrasion
Ao

Secrrwetition

Active Vichime By e
Defusion
¥ Display Tractogragny
- IG7
fitenng
= o Surtace

Batch Pro

Cormrters

Deve

per Tooks

0

[Dffusion Wesghted

“ Manpuate Skt Views

ERDOEREEEE

* Manpehate 3D Vew
5] = N
o
| 1 B

%«JD

‘Affine Registration’
Module in Slicer3

Affne registration

Deformable B3pkne regstration

(Utah) Deformabie BSp

2 recfstration (3pha)
Diffeomorgbec Demons Agorithe
flegister Inages

L

registration
Teat GricfTraraform registrasion
MOdeiMIr o

flegester inages Mullifes (Expecimantal)

Uiser Orianted

-21-



A ff/ne Reg/s lration
Eg [«11»@[3@ BEEEEE NS 2@ ¢ ¢ O

Fixed Image: model cbg.hdr

| _sMoving Image: subject_cbqg.hdr
- d Qutput Transform:
------- -\ £ Affife-Registration Transtorm:

nsform
E:%% i D

N

IDEA%
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@ 3DSlicer
=

) & Achrowhdgenen
ffine Fisgfabration
Parameter 3¢t | |
e
Tepro
Fegistr wamet
10

“ Manpuate Skoe Views

gIDEA"%

ERDDEDEEREG

“ Manpeate 3D View

&
=}

BRI
SlEE
HE)

|¢I|>IE[~%E

Affine Registration

S 2B ¢ s O

[ 7] = (W]

W @] [ = @ & |
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@ 3DSlicer
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Affine Registration

Bpfl@pElEr=EmEcE ¢ ¢

% 3D Slicer Version 3.5 Alpha

Fe Edt Vv  Wrdow Hep  Febek

@ :&] e

r‘\ Slicer

=4

Aftre reatshason

[BIEE

¥ Heb & Ackrowhsdoment
“ Affine Rsgatration

Parameter st | o

Status Completed
¥ Preprocessing

* Pegistraton Parameters

Hatogram B (30 »
Soatial Sargks 10000 »
" =
»
“~ 10
-~ Affine Registration R It
Wi = Ine Registration Result on
Wovng Imege | Sutjact_coq har = .
e 12| | IEASIEY IMACYES J
Dutput Vobume | supe  har * e ” ——
" } o A ilﬁ_ svatti :@ Mone 1 Conen s
o oo - S e 2 |18 e E

-
Erearts e o] | (D)=

“ Maniphate 58t \iews
ERDODEREEREE [®]
~ Manpudate 3D View

=
'U‘

O

SO
&l

EF
o
[ZTelfe)




& Save the Affine Resu/z‘s

& 3D Slicer Yersion

File | Edit ew  Window H

Load Scene... Ctrl-0
Import Scene... At
A Data. .. Ctrl-A,
Add Wolume. ..
Save Ctrl-5
T o A it
Exit

& %
AIDEAY
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3DSlicer

=
A

%

Save the Affine Results

Histonram Rits 130

% Save Scene and Un

~ Save Scene & Data Options

[ ]

Select | Node Mame

(Scene Description
model_chg.hdr
Subject_chg.hdr

[ Affine registration

[ Subject_chg_LR.hd

% Select Directory

N T
() AtrophyData
=) AtrophyData_12
(=) AtrophyData_Old
) LOMI
B () HAMIC
) ac-pc
) artifacts
() BLSA
(=) Jocob
& result
=
() skull stripphhy
() subject
() template
(=) Heu_New_Bom
() Heu_Year 1
() Heu_Year 2

x

Change Destination for All Selected: (C3 omedgruy

Data Directory

Jhomegriy

| [CstaneigruusMaM ICitemplate|

| Cpstagesgrau/NAMICIDASIS_DATA

| CystageiarauiNaMICresult]

Jhame g

o
fFIDEA:

e IHE UNIVERSITY
” of NORTH CAROLINA
i
at CHAPEL HILL
e




&

Save the Affine Resu/z‘s

*% Save Scene and Unsaved Data

~ Save Scene & Data Options *
¥ Change Destination for Al Selected: | ™3 homesgrau
)

Hode Hame Mode Type Node Status File Format File Name Data Directory

= {Scene Description) (SCENE) Modified | SlicerScenel | Cyhomedgrw|
[m] model_chg.hdr Volume Hot Modified Analyze { hdr) ay | model_chg.hdr | CopstapesorwuamCiternplate]
1 Subject_chg.hdr Voluime Mot Modified Analyze {hdr) ay | Subject_cha.hdr |DfstageigrquNAM|CIDAS|S_DATA]
| Affine registration Transform LinearTrans... | Modified IW Affine registration Tr... |[:|f3tage.fgrwu.l’NAMIl:Iresult|
| Subject_chg_LR.hdr Volume Hot Mudiﬁed< MNRRD { rirrcd) iRl )uhject_chq_LH.hdr.... |[:|f3tage.fgrwu.l’NAMIl:Iresult|

—
me Selected| Xtia.ncel| \
J

S

Change to ‘analyze’ format

o "o, . . . . . . . .
& HAMMER: Hierarchical Attribute Matching Mechanism for Elastic Registration

fFIDEA:

THE UNIVERSITY
of NORTH CAROLINA

Guorong Wu, Ph.D., University of North Carolina at Chapel Hill ilo = CHAREL BILE -27-



= Check the Transformation

P& 3D Slicer Yersion 3.5 Alpha

File  Edit  iew Window  Help  Feedback
odules: ffine pegistration o 4 * = i_

IE‘ IEI Al Modules -

]
"
@ 3DSlicer R Cameras
Color
4
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LONI Atlases

An atlas ofthe brain allows us to define its spatial characteristics. Where is a given structure; relative to
what other features; what are its shape and characteristics and how do we refer to it? Where is this
redion of functional activation’? How different is this brain compared with a normal databhase? An atlas
allows Us to answer these and related gquestions quantitatively.

Brain atlazes are built from one or more representations of brain. They describe ane or more aspects
of brain structure andiar function and their relationships atter applving appropriate registration and
warping strategies, indexing schemes and nomenclature systems. Atlases made from multiple
modalities and individuals provide the capability to describe image data with statistical and wisual
[ovwer.

An atlas can take on many forms, from descriptions of structure or function of the whaole brain to maps
of groups ar populations. Individual systems ofthe brain can be mapped as can changes overtime, as
in development or degeneration. An atlas enables comparison across individuals, modalities or
states. Differences hetween species can he catalogued. Butin most cases, the value added by brain
atlazes is the unigque and critical ability to integrate information from multiple sources, The Ulility of an
atlas is dependent upan appropriate coordinate systems, registration and defarmation methods along
with useful visualization strategies. Accurate and representative atlases of brain hold the most promise
for helping to create a comprehensive understanding of brain in health and disease.
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