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& Learning Objective

Guide you step-by-step through
the process of loading and viewing
FreeSurfer segmentations,

— =& -~ - gurface reconstructions, and

Bl parcellation results within Slicers3.




Prerequisites

This tutorial assumes that you have completed the course
Slicer3Visualization Tutorial.

Tutorials for Slicer3.4 are available on the Slicer101 page:

http://www.slicer.org/slicerWiki/index.php/Slicer3.4: Training#Software tutorials
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Prerequisites

This tutorial assumes a working
knowledge of how to use FreeSurfer
to generate segmentation and
surface files.

Tutorials for FreeSurfer are available
at the following location:

http://surfer.nmr.mgh.harvard.edu/fswiki/Tutorials/




Materials

This tutorial requires the installation of the Slicer3.4
software and the tutorial dataset.

Download and install the Slicer3.4 software from the
Slicer web site

http://www.slicer.org/pages/Special:SlicerDownloads

Disclaimer: It is the responsibility of the user of Slicer to comply with both the terms
of the license and with the applicable laws, regulations, and rules.




& Materials

This tutorial makes use of the same T1 weighted image dataset (bert) that is
used for the FreeSurfer tutorial available at the following location:

If you already have the FreeSurfer subject ‘bert’ on your computer, then just
download the file ‘slicerGenericScene.mrml’

If you don’t have the FreeSurfer tutorial dataset known as ‘bert’ on your
computer, then download the archive below:




Overview

From FreeSurfer, Slicer3 can load:

Brainvolumes . ...................

ASEG volumes

Surfaces

Parcellation Maps

All of the above, via a scene file




Overview
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Part 1: Loading and Visualizing
FreeSurfer Volumes

Part 2: Building 3D Models

*Part 3: Loading FreeSurfer Surfaces
and Visualizing Parcellation Maps

Part 4:Automatic Data Loading via a
Generic Scene File
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Part 1: Loading and
Visualizing FreeSurfer
Volumes
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Loading a Brain File

FreeSurfer pipeline

Intensity corrected

T1 volume

]

Skull Stripping and
Noise Filtering

Watershed Algorithm

|

brain.mgz
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Loading a Brain File
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Loading a Brain File
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& Loading a Brain File
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& Loading a Brain File
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FreeSurfer pipeline

Loading an ASEG File
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Loading an ASEG File
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&~ Qverlay Brain & Segmentation
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&~ QOverlay Brain & Segmentation
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Part 2: Building
3D Models
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Building 3D Models

Building a Single Model

Building Multiple Models

Pujol S et al.
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Building a Single Model
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Building a Single Model
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Building a Single Model
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Building a Single Model
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Building a Single Model
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Building a Single Model

Building Multiple Models
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Building Multiple Models
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Part 3: Loading
FreeSurfer Surfaces
and Visualizing
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Loading Surfaces
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Loading Surfaces
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I CADS wWarkshop lh. zphere. aut 7KE  09/14/0514:20:00
* el B ) FreeSurferT utanialD ata Ih.zphere.reg 4640 KB 09/14/05 14:20:00
= ) average Ih.zphere_ad.reg 4E40KE 09414405 14:20:00
“ Lo B O tet Ih. sulc SI6KE  03/14/0514:19:00
' ] lh.target FISKE  09/14/0514:20:00
2 2 bem Ih.thickriess SIGKE  09/14/0514:19:00
3 label s 451 KB 09/14/05 14:20:00
A ! |2 morph Ih. vhite 4640 KE  09/14/0514:13:00
— £3 mpg F19KE  03/14/0514:19:00
* Hier &) mi th.cury S19KE  09/14/0514:19:00
el th.inflated 4671 KB 09/14/0514:19:00
) rgb th.arig 4671 KB 09/14/0514:153:00
3 scripts th.pial 4571KE  03/14/0514:19:00
) sur th.qzphere 2339KE  039/14/0514:19:00
0 i th.rh.zphere.reg 4644 KB 09414405 14:20:00
o rh. sroothwm 4671 KB 09414/0514:15:00
. 4671 KB 09/14/05 14:20:00
Browse to flnd the Surface out 10KE  09/14/05 14:20:00
g 4671 KB 09/14/0514:20:00

Ih.white located in the directory
/subjects/bert/surf/
Click on Open

|

o

Open

Cancel
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@ 3DSlicer

Loading Surfaces

I2 3D slicer Yersion 3.4
File Edit Yiew ‘Window Help Feedback

[B] | woones: Mok — | [«][¥] —
4
F

The surface of the
White Matter of the -
Left Hemisphere j
appears in the 3D
Viewer

Scene J
kodel Maker Model
right-hippocampus
baodel_10_Left-Thalamus-Proper j

* Manipulate Slice Yiews

EEIDODEEEE E=C [@]

* Manipulate 30 Yiew

=10l x|

(o] (& 2] (@] [ [

[ ] m| Slel|E ¢ § o

)

Akl ok — syl —t Nowe  — coral — (1T CR—|
~ - ~ - ~ ~

5o — 8] o — | (] o — [ — | (] v — 8] e

areg gz —J Bralmgz  — aregmgz  —A Bralmgz — aregmgz — bral gz —

B = 5 0 o o s [
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& Visualizing Parcellation Maps

L

I2 3D slicer Yersion 3.4 . =10/ ]

File Edit Yiew ‘Window Help Feedback

@ IE' Meeinks: Mok & = E IE P @ i + IEI

9 iDSlicer

T Help & Acknowledgement

“ Load

Add 30 model ar & model directory

Al scalar overlay

“* Hierarchy & Dizplay

Model Hierarchy

Scene
kodel Maker Model

Click on Add scalar
hroeee oveﬂay

“ Manipulate Slice Yigws ‘I " =
axlal Hone . -\.ﬁﬁ;“m| p—| Hione p— Carokal —d MHons p—

I:I I_l_l— [E || i mgz aegmgz  —d bralmgz  —4 amegmgz —d bralmgz —J
T IIH P =] N
* Manipulate 30 Yiew
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3DSlicer

Visualizing Parcellation Maps

I2 3D slicer Yersion 3.4
File Edit Yiew ‘Window Help Feedback

APCh Ml kg

BE = [ = SJHNEE-

B (o] (4] @] (@] [ [

[ m Ol E 1§ [

=10l x|

F

3DSlicer

[2 add a scalar overlay to a 3D model

T Help & Acknowledgement
“ Load

Add 30 moded or 2 model d

Al scalar overlay

“* Hierarchy & Display

Select model for overlay: I wvhite

[ Select a scalar averlay: | [
~ Moadel Hierarchy —

Scene
kodel Maker Model
right-hippocampus
baodel_10_Left-Thalamus-Proper

|

* Manipulate Slice Yiews
ElE AL EEEE (ew T

* Manipulate 30 Yiew

o
«

(%]

EJ2l#]
I =0
K EllsE
Lol

..... i ||

|

1 ’_l k=11 - .| I_l N A

N Click on Select model
* for overlay and select
' Ih.white. Click Select

a scalar overlay.

g:._l.




3DSlicer

Visualizing Parcellation Maps

I2 3D slicer Yersion 3.4
File Edit Yiew ‘Window Help Feedback

88

3DSF
T Help & Acknow

“ Load

Al 30 mog
Add scalar

“* Hierarchy & Dis

~ Moadel Hierarchy

Scene
kodel
right-hi
haodel

* Manipulste Slice

] [ el

RMclnks:

llﬁ Select File

w oo

~ [P #

A () trainees
[) &pplication Data
() Cookies
B ) Desktop
[5) &n REY Production
) AutomaticSegmentation
| CADS5-4workshop
B ) FreeSurferT utonalData
|5) average
B ) bert
) bem
) label
(50 morph
I mpg
[0 o
I b

LEANCH IV ES

B (o] (4] @] (@] [ [

() 7] ]| [S][c] @ 3

=10l x|

¢t (o]

|

|

=0l x|

1080 KB
1.042 KB

J S|mple_surface_labelsEDDZt:-:t 4 KB

rh au:l | aparc.anng

Browse to find the Parcellation Map

Ih.aparc.annot located in the directory

/subjects/bert/label/
and click on Open

09/14/05 14:1 ann
09/14/05 14:13.00
09414405 14:15:00

-

o

Open

Cancel
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Visualizing Parcellation Maps

ﬁ 3D Slicer ¥ersion 3.4
File Edit Wiew Window Help Feedback

Meslnks:

& &)

(=N

The Parcellation Map
IS overlaid on the
White Matter surface
in the 3D Viewer

Model Hierarchy *

Scene
todel M aker Model
right-hippocampus
todel_10_Left-Thalamus-Proper

* Manipulate Slice Wiews

= 2 e 2 e = [

* Manipulate 30 Viewy

Mok

j

Al

bR
| [
" =]

L

&

B2l
IS
e[=&
[ ele]

! =0i x|

P i o

= IEI search mocn ks
4
3

-

L
: .

Aalal ! - R— ol — Hoe  —d Q’ Cormal  —d Hoie  —d

s |[8]nm —|[@] zome — [B]moe —| ] soe — [B

aegmiz —d bralkmgz — aegmiz bralkmgz — aegmiz —d bralkmgz —

LI (@]~ | F_LIW o: (@]~ -+ |_LIW
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3DSlicer

Part 4. Automatic
Data Loading via a
Generic Scene File
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&~ Loading a Generic Scene File

=0i x|

ﬁ 3D Slicer Yersion 3.4
File | Edit ew  ‘Window tFeedback

Load Scene... Ctrl-0 flekk — E search e ks

Irnpart Scene.
Add Data... Ctrl-2,

BEpEEEEDEDE P i
Click on Close Scene in

gt X the File menu to close
the current scene

@Jr Acled 3D model or & model directory

Add scalar overlay

“* Higrarchy & Display

Clic_k OK to confirm

Model Hierarchy *

Scene d
todel M aker Model
right-hippocampus
todel_10_Left-Thalamus-Proper j

= 3 i x -
Manipulate Slice Yievws
Axlal pe==] v Hone — b 1= | v Howe Comal Howe s

I:‘ v ,_I_I— aemgz — bral mgz  — Feamgz  —d bralmgz  —4 Fegmgz —d bral gz —2
“ Manipulate 30 i _I_I r _I—I |E —I—I r
SrpUISte e

P IS
n_ﬁ\_L
A
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& -+ Loading a Generic Scene File

« The generic scene file works by looking in the subject
directory created by FreeSurfer, and loading all

available volumes and models based on known
subdirectory names and filenames.

« The file slicerGenericScene.mrml will work properly if
the subdirectory names and filenames have not been
changed by the user.
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&~ Loading a Generic Scene File

Copy the file slicerGenericScene.mrml into the
directory /subjects/ of our tutorial dataset.

avErage 09/14/0514:23:45
0919/08 20:50:47
(09/15/05 13:09:20
mrml 434KE 0919408 19:06:05

/subjects/
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@ 3DSlicer

Copy the file slicerGenericScene.mrml located in the
directory /subjects/, into the directory /subjects/bert/ of

Loading a Generic Scene File

our sample subject.

09714705 14:23:45
09/19/08 20:50:47
[14/15/05 13:049:20

orml 434 KB 0319708 19:06:05

/subjects/bert/
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& -~ Loading a Generic Scene File

Rename the file ‘slicerGenericScene.mrml’ located in
the directory /subjects/bert/ ‘slicerBertScene.mrml’

B I FreeSurferDat 09471405 14:19:16
B I subjects 09/15/06 13:09.22
|2 average 09/74/05 141916
B ) hert 0974/05 141916
I bem 09/15/0513:09:22
I label 09/14/05 14:19:50
I3 morph 09/15/0513:09:22
=) mpg 0915/0513:.09:22
B mr 09/14/0514:20:09
=) rgb 0915/0513:.09:22
|5 =cript 4k 09/19/08 19:06:05
1) surf
I tiff
) tp
1) stat:

/subjects/bert/
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E e @

Select Model or Hierarchy:

Model Display = J
e
-

Selected
Wisibility

Scalar Visibilty [# =&t Active Scalar: surfih sulc =i

- a

* Manipulste Slice “Yiews

(= i 3] O [ 2 Bl

“ Manipulste 30 Wiew

E[®] _L[®]

File:

=18l x

Click on Load Scene in the File
menu, and select the scene
slicerBertScene.mrml located in
the directory /subjects/bert/

=%) il _l ohe oal I!—I Howe

.——I| None T .——I| Howe Now 1 .——I| Nowe

lll Vlll TIII T
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&~ Loading a Generic Scene File

=10l x|

File Edit Yiew ‘Window Help Feedback

MmNk Data — E IE search modnks @

m DS
= .
o s = j
5
= _
. The scene appears with a |
—Ih.pial
eemeseves 11ST OF files which have ~ @ o[ cons @ o

Nowe  —1 i—ll Hawe Hawe

IIIDIIE been automatically loaded F ST

- EEE _from the subject directory
K bert

Drata

EEE
(]2
Eﬂﬂ

-—.\
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@ 3DSlicer
A 4

Loading a Generic Scene File

I2 3D slicer Yersion 3.4

File Edit Yiew ‘Window Help Feedback

Rclnks:

(][]

b — | [ Tp] =] [ |-

Select the mode 3D only layout

from the Viewer menu

* Display & Modify Scene
MEML Tree

BHScene

— aseg
—filled

— niorm
—nu

— orig
—T1

— warn

— Ih.inflated
—Ih.pial

* Manipulate Slice Yiews

EEELBLE

* Manipulate 30 Yiew

Drata

E EEFE]

_ &

Conventional layvout
|-

FE Four-up layout

@ 30 only layout

D Red slice only layout

E wvallow slice only layout

o 58 [ 3 [ @] (@) [

E Green slice only 1ayout
Tabbed 3D layout
E Tahbed slice layout
Toggle GLI panel visibility

Toggle bottom panel visibility

close

-

Axkal =] Hioe p—|

Noke  —d . st —t Nowe  — . coroial —

Howe — Howe — Howe Howe — ﬂ Howe — Howe J—
3 e Ilﬂ N e
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&~ Loading a Generic Scene File

=18l x

3 i [

Mocinks:
m iDSlicer

=4
| I
d scalr overlay
w - Select the module
Models, and expand
s the tab Hierarchy &
—  EEEE - ® Display to display the
i = = list of models that
T were loaded °

-57-



=« [oading a Generic Scene File

ID-: 3D Slicer Yersion 3.4

il ol x]
File Edit Wiew ‘Window Help Feedback

(&) [&] s Mok — | [ ][] [ e [ [] [A] [2] (@) [ [5] [€] [Z) (] [O][2] [B)| % 3 =

O Select the surface Ih_pial,

o (= and turn on the visibility of
~ Madel Display the mOdel

Select Model or Hierarchy: Ih.pial

Selected
Yisihility
Scalar Visihility Set Active Scalar

labels

Scalar Color Map Select: wIkMRMLCOlor TableModes2

Clipping
Slice Interzections Yizible LI

* Manipulate Slice Yiews

(] ] (3] [ ) ) Rl T [m]

* Manipulate 30 Yiew

e
E

B2
[ 2k
eEliE
(Zele]

£

30 only layout
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=« [oading a Generic Scene File

ID-: 3D Slicer Yersion 3.4

il ol x]
File Edit Wiew ‘Window Help Feedback

@@ Macinks: Mok — Izl:em-lm--llk: @ ¥ @
@ 3DSlicer

I— lh.spaere d :I /—\
~ hladel Display =

Select Model or Hierarchy:

Ih.pgial

Selected
Wisibility

Scalar Visibiity [ et Active Scalar: labelz =
Sicalar Color Map Selsct: wHkMRMLColorTableModes2
Clipping
Slice Interzections Yizible LI

* Manipulate Slice Yiews

(] ] (3] [ ) ) Rl T [m]

Slicer displays the left

hemisphere pial surface Iin
the 3D viewer
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&~ Loading a Generic Scene File

=101 %]

File Edit Wiew ‘Window Help Feedback

(&) [&] o : Mok — | [ ][] [ [ (B[] [A] [B] (@) [ [ [®] [7] [EE] ¥ i [of

|
- The generic scene includes
e 4= three snapshots that provide
: a variety of scene setups:
e |l, -Left and Right Annotations
e -Left and Right Pial curve
-Left and right white sulc

Scalar Color Map Select: wIkMRMLCOlor TableModes2

Clipping
Slice Intersections Visible

* Manipulate Slice Yiews

(=2 [ (30 2] [ ] B e

* Manipulate 30 Yiew

18
|JL‘t

30 only layout |@

-60-



A _
3DSlicer

Loading a Generic Scene File

File Edit Wiew ‘Window Help Feedback

(&) [&] o :

I— lh.spaere

Wodel Display =

Select Model or Hierarchy: I pial
Selected

Wisibility
Scalar Visihility Set Active Scalar

labels —

Scalar Color Map Select: wIkMRMLCOlor TableModes2

Clipping

Slice Intersections Visible

* Manipulate Slice Yiews

(] ] (3] [ ) ) Rl

* Manipulate 30 Yiew

e
|JL‘t

30 only layout

= III searchm
4
L

- [ (] [4) @] (@] G [ [« 2] @] i 4 (o

=101 %]

]
| —l

Click on the restore snapshots

icon, select the snapshot Left
and right white sulc, and
click on restore
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3DSlicer

Loading a Generic Scene File

File Edit Yiew ‘Window Help Feedback

The snapshot displays the
left and right sulci using the
GreenRed colorscheme.

Select Model or Hierarchy: Ih pial

Selected
Wigibility

Scalar Visibilty [# et Active Scalar LrthLsulc =

Scalar Color Map Select: GreenRed :

Clipping

Slice Intersections Yisible ﬂ

* Manipulate Slice Yiews

= [ ] ] B ]

* Manipulate 30 Yiew

)
BEr ®
=4

[ [ (A 8] (8] [ [

=10l x|

[ ] m| Blel|E ¢ § (o

|
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Summary

From FreeSurfer, Slicer3 can load:

Brainvolumes . ...................

ASEG volumes

Surfaces

Parcellation Maps

All of the above, via a scene file
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D oo Conclusion

- 3D visualization of brain segmented surfaces
and parcellation maps

* Intuitive graphical user interface to interact with
FreeSurfer data

« Multi platforms open-source environment

spujol@bwh.harvard.edu
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