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fv Slicer3.6

*An end-user application
for image analysis

*ANn open-source
environment for software
development

A software platform that is both easy to use for clinical
researchers and easy to extend for programmers
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fv Material

This course requires the following material

*Slicer3.6 release version available at

EditorTutorialData.zip available at

Disclaimer
Itis the responsibility of the user of 3DSlicer to comply with both
the terms of the license and with the applicable laws, requlations and rules.
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Learning Objective

The goal of this tutorial

to train you to use the
suite of interactive editing
tools built in Slicer3.6to
create and edit label
maps.
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Label map

A label map has a
number at each pixel
representing the

anatomy present at
that point.
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S2p Part 1: Creating a single label map
Part 2: Editing a single label map

Part 3: Creating and editing a label
map with multiple labels
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Part 1: Creating a
single label map
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fv Data Loading

icer Version 3.6 RCL

Ble  Ecit Mew Vndow Help  Feechack
Mol Shearicons

@ DSlicer

~ Welcome & Abaut

. ;
{ 3DSlicer W | .
% version 3.6 e C O
2
3D Sliceris a free open source software platform for medical image
processing and 3D visualization of image dats. This module contains some
basic information and useful links to get you started using Slicer, Please 0

sge our website httpoibwwu slicer.org and the documentation on our wiki
for more infarmation

3D SLiceris distriouted nider 3 BSD-style lcerse; for detals sbaut the
contristic and software lienss agresment, please sz

It Jhwuw slcer origoibindlicense Sloer License Formal. The software
e been desigred for research purposes only and has not been reviewed
or approvert by the Fond and Drug Admiristration, or by any other

Hint: to open any information panel below, click on ts orey title bar

Don't shaw this module on startup.

¥ Overview

~ Basic & Extended Modules

™ Loaling Seenes & Data.

7 Saving Soenes & Data il 2 o 2 it ons coroml ons 2
i OERE) ons e o 2 one ons one ons e
~ Configuring Mewers & Layout

0 o o

™ Miouse Mades
™ Customizing Slicer
" Other Useful Hints

' Community

~ Wanipulate Slice Views

I

~ Manipulate 3D Yiew
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fv Data Loading

3D Slicer Version 3.6 RC1

Ot Edit Mew ndow Help  Fesdback
@@ Madules. Slicermeicame

@ oS licer

search madules

~ Welcome & Ahout

Vz

3bslicer Welcome

L
30 Sliceris afree open source software platform for medical imate processing and 30
visualization of image data. This module contains some basic information and useful links ta

get you started using Slicer. Please see our website http:ifuru slicer org and the
documentation on our wiki for more information:
hite:ivur slicer orafslicerWikifindes php/Documentation-3.6.

]
3D Sliceris distriouted under a ESD-style license; for details about the contrisution and
saftwars license agreement, please see
ittty slicer orfooi-bin/L icer LicenseForm pl, The software has been desined

for research pUPRSES Only and has mot been reviewsd or sppraved by the Food and Orug
Aelrninistration, or by 3y other acency

Hint: to apen any information panel below, ick on its grey titls kar

Dar't shawr this module on startup.

™ Overview

T Basic & Extended Macules

~ Loading Scenes & Data.
0.00025 -0.00025

™ Saving Scenes & Data

= adjusting Data Display

Configuring Viewers & Layout
T Mouse Modss

~ Customizing Slicer

™ Other Useful Hints

Commurity

Manipulate Slice Views

EBEOER

“ Manipuiate 3D View

[

Bl
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fv Data Loading

D Slicer Version 3.6 RC1 ml) (&2

Hle  Edit Mew

EIE - - ¥ -

* Welcome & About

3bslicer Welcome

3D Sliceris afree open source software platform for medical image processing and 30
wisirlization of image data. This mocule containg some basic information and useful links to
et you started using Slicer. Please see our weksite http: iy slicer org and the
ciocmentation on our wiki for mars infarmation:

Ity slicer arevslicer Wikifndsss shin/Documentation-3 6

]
3D Sliceris distributed under 3 BS0-style license; for detals shout the contribution and
iy e e e C e I O r O e r O m
hittp:ifurue slicer oreyfeei-bindLicenserSiicer License Form pl. The soitware has been designed l I
Tor research purposes only and has not keen reviewed or approved hy the Food and Drug
Adrninistration, or by any other acency

Hint: to open any information panel below, click on its arey title bar.

the Modules Menu

= Owerview |

™ Basic & Extended Modules
el Hone Hane

Lomding Scenes & Data srscale = ravscile

T Saving Scenes & Data 129 |0.00025 129 |-0.00025

™ adjusting Data Display

T Configuring Viswers & Layout
T Mouse Modes

™ Customizing Slicer

~ Other Useful Hints

~ Commurity

* Monipulate Slice Views

EOODEE

“ Manipuiate 3D View
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fv Editor Module

_— The Editor module GUI is
B oo | composed of two parts:

aaaaaaaaaaaaaaaaaaaa

I | -the upper part contains the

S .| functionalities for creating single
”””””””””””””””””” or multiple label maps,

Hel2lah;

-the lower part contains the
! functionalities for editing label

EEnoEzEE e |l Naps.

\&

Manipulate 30 Yie

Sy

aaaaaaaaaa
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fv Label Map Creation

I2 3D Slicer Version 3.6 RC1
Flle Edit Wiew Window Help Feedback

|§| E‘ Modnks:

@

Select the Master
| Volume grayscale

Edlfior

arch macks

— W= =

3DSlicer

~ Help & Acknowledgement

“ Creste & Select Label Maps
Master Yolume: Mone

Merge Yolume: None

Per-Structure YVaolumes

¥ Edit Selected Label Map

EEX

* Manipulate Slice Views

0 3 e

* Manipulate 3D Yiew

@@

v ¢ |EEEER] e
% O

grayscalel

Howe — E Zayttal - :. Howe — : E Carosal - : Nowe — :

aragcakl @ Howe — : gagcakl = Howe — : I T
D]~ K

120 [oooozs || 120 [oooozs | 11 g0 [ors
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f? Label Map Creation

| 3D Slicer Version 3.6

Fle Edit Miew ‘Window Help  Feedhack

@E‘ Wodies: | Ediker E‘ uuuuuuuuuuu @::?i:: AR
m 3DSlicer b

=4

~ Help & Acknowledgement

“* Create & Select Label Maps

Master Volume: scale

Merge Volume: None Get

Per-Structurs Yolumes 3D Slicer Version 3.6 1.0
~ Ediit Selected Label Map Create amerge label map for selected master valume grayscale.
Mew wiolurne will be grayscale-label.

Select the color table node will be uzed for segmentation lakels.

Calor Takle GenericAnatomy Colors

Cancel| | Apply

L3

GenericAnatomyColors is
< the default color map.

Click on the color map menu

{ to display the list of available
color maps.

“ Manipulate Slice Views

EEpLlEREEERE

“ Manipulate 3D View

.
L

[
A

G

HI
DS
(T
(o]
O
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f? Label Map Creation

Edit Vew Window Help  Feechack
@E wodes: | Editor Esmnmm @ i ‘v
!-b) sDSlicer i
™ Help & Aok
Create & Sel
Master Volume:

eeeeeeeeeeeee

Select the default color map GenericAnatomyColors

Click on Apply to select it.

) /4
“ Manipuiate Slice Views ..i h :
[ @ 7 E B EE EE e m‘m‘

Note: You may use the Colors module if you need a
custom or application specific color map
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f? Label Map Creation

5
g

=u - - —wmssecesse Slicer creates the empty
label map grayscale-label
and displays the frame
which contains the different
tools for interactive editing.

< Martiouiat

Wiews
EEpiEEEEEE
* e

Manipuiate 30

BB
Sk = O
D @l
arayscale RAS: (0.8, 153.5,-13.3), By [JK: (128, 111, 182), Bo: Out of Frame,
@ EIO [
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Part 2: Editing a
single label map
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f? Label Map Editing

- 3D Slicer Version 3.6 SIEES
Fle  Edt Mew indew Help  Fesdback

BIE] - e MEE- B D E 6 E @ EE G R
E 3DSlicer i

B & 1

T Help & Acknowledigement

“ Creats & Seleot Label haps

Master \olume: grayscale

Merige Voiume: grayseale-label

Click on the color icon to
display the color map

| 1 cresk paints ‘

aial wane saithl wane coranal
aryscalelabel arayscile aryscalelabel aryscle 2 aryscale-label

129 [000025 lz‘ 129 [0.00025

“ Manipuate Slis Views

E@ONEE

“ Maniulate 30 View

arayscale RAS: (-0.9, 153.5,-15.3), By LK: (129, 111, 182), By: Dut of Frame,

@
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f? Label Map Editing

- 3D Slicer Version 3.6

Fle  Edt View Whdow Hep Feetback

BIE] o [ o AOE @ B EE R E D E 6 & %0
Y 3pslicer i
> N /|

™ Help B Acknowlecigement = COIor Box - Bx
“~ Create & Selsct Label Maps )=

— R Humber E

faster Uolume arayscale 0 =
Metge Volume: grayscale-label Set haﬁkgmunﬂ

Per-Structure Volumes ~ -

tissue

“ Edit Selected Label bop

e | bone

Active Tool

connective_tissue
blood

Check Paints

muscle

-
-

Lo = @M kW N = O

foreign_object /

J &

=]

. sl .

- Slicer displays the color map
* GenericAnatomyColors

“ Manipuate Slis Views

EEODEEE

~ /] o
“ Manipulate 30 View > ®
. 5 B &
e o
= N T
arayscale RAS: (0.8, 153.5,-13.3), By [JK: (128, 111, 182), Bo: Out of Frame,
@ EIO &
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fv Label Map Editing

Color Box

tumber | coor [ Mame RSSO S
Fle  Edit  Wiew Window Help  Fo 3 [ELJIEVE?
126 muscles_of_head
[E] [E]| oo e || 927 salivary_glands & 5[0
128 lips
E 30Slicer 129 o
130 tongue
"~ Help & Acknowlssigement 131 soft_palate
= (BTD ) S Ut 132 right_inner_ear .
Master Volume o | 133 left_inner_ear
Browse through the list of 307
For-Gtrusture Vahmes 135 left_external_ear
“ Eclit Selested Label Map 136 righ_t_rniddle__ear
labels to explore the color ma
ective Tool 138 right_eyeball p p
138 left_eyeball
140 skl .
GenericAnatomyColors
142 left_frontal_bone
143 right_parietal bone
144 left_parietal_bone
145 right_temporal_bone
146 left_temporal_bone
147 right_sphenoid_bone
148 left_sphenoid_bone
149 right_ethmoid_bone
150 left_ethmoid_bone
151 occipital_bone —— n
= Select the label #3 ‘Skin’
153 right_zygomatic_hone k sl S i
154 right_lacrimal_bone 12 [ooes [=]
135 vomer_bhone
156 right_palatine_hone
157 left_palatine_bone
138 mandible
* Manipuiate Slics Views = - 2R
160 muscles_of_neck
EEOEEE 161 I phanymzx
* Maripuiate 30 View 162 larynx
|| 163 thyroid_gland
11184 right_parathyroid_glands
11168 left,_parathyroid_glands
=] 1
araysoale RAS: (0.9, 153.5, 153}, Bu WK { e oy og-orrorrame;
@ = [m] =
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f? Threshold

< Description: The grey

'range will be assigned
1the same label in the
label map.
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fv Threshold Effect

3D Slicer Version 3.6

88~ - - woE S BOEEEs T
8- Select the Threshold tool 2

Use the threshold slider to set
the min and max values close to
24 and 120 and click on Apply
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fv Threshold Effect

e Edt Mew Wndow Hep  Feedbark
aaaaaaaaaaaa Egﬁs‘mmmﬁ @ \%-‘v

B e N
Slicer shows the result of
labelling every voxel In this
grey level range with the *
color you specified, which
corresponds to the skin label
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fV Threshold Effect

3D Slicer Version 3.6 RC1

e Edt Mew Wndow Hep  Feedbark

B @] v EE (] Do [0 e B8 ] ] () ()] BelE & 1
rﬁ\ 30Slicer i .
- ] Conventional layout

™ Help & Asknowledgement

Select red slice only layo
from the layout menu

(]
a8z 32
8

LT

Check Points

u_»

% Four-up layout
30 only layout

D Red slice only layout
E wvallow slice only layout
E Graen glice only |zyout
Tabhed 30 layout
E Tahbed slice layout
Toggle GLI panel visibility

Toggle bottom panel visibility

close

* Manipulate Slice Wiews

EEpRER

“ Waripuate 30 View

-0 | HEREE S
-k

Nane

aryscle

129 000025

L L

arscae el

o

arapscale =
120 000028 []

coronal

aryscale bl

Wl 4

National Alliance for Medical Image Computing

© 2010, ARR



http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

Iy Threshold Effect

Label Viewer

=& [ [0] (2] (@) (@] Gl 7] (@[] 6= 6] & 1 - [0

:
' =B

Left click the drop-
down menu to the
right of the L icon

and select None

Active Tool : DefautTool rd

Foreground Viewer

Left click on the drop-down
menu to the right of the F
Icon and select the volume

grayscale-label
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fv Threshold Effect

mmmmmmmmm

Use the slider to fade between = e B
Background (B) and Foreground (F) a = E

¥ Help & Acknowledgement
* Create & Select Label Maps

Master Volume: | grayscale — :

Merge Volume: grayscale-label Set

Per-Structurs Volumes -

“* Edit Selected Label Map

Lee2 2 [ [

Active Took ~ DefaultTool 4 O
HEE
® 3z

oo om
r El

* Manipulate Slice Views
Al

“ Manipulate 30 Yie

3 &
L
R
| A

AM

=

O

ET2I# | 5
EIETE
[#]2]E
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f? Exploring the result

I3 3D Slicer, Version 3.6 RC1
File Edit WYiew ‘Window Help Feedback

Browse through the axial slices
to explore the label map
overlaid on the original grey
level images and review the
results of the thresholding.

HEH: HRH HTH: HTH

LR L 4
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f? Threshold Effect

I3 3D Slicer, Version 3.6 RC1 EEE

File Edit WYiew ‘Window Help Feedback
@ @ Mosliks: Etltior — E E search moenkes @ QE'D - ':;:' - @
@ 3DSlicer . Conventional layout g

Eﬁ Fourup layout
30 only layout
Master Yolume: =

D Red slice onty layout
grayscale

Morreo e aoeralo tabl - ‘ E Yellow slice only kayout
Select conventional layout =R
from the layout menu 5 s v

Toagle GUI panel visibility

129 |0.00025

¥ Help & Acknowledgement -

* Create & Select Lakel Maps

LET N Toogle bottorm panel visihility
7]
cloge
A4 Hik
Check Paoints j

* Manipulate Slice Yiews

EEIODEEE

* Manipulate 30 Yiew

E EEF

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

Part 3. Creating and
editing a label map
with multiple labels
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s Creating a map with multiple labels

BIE] v [ o [ E@E-- ] & () @] e 1 [ [ () G B &4

gggggggg

B 3D Slicer Version 3.6 X

Select existing label magp volume to edit.
Label Map:

grayscale-label

Cancel | | &pply Create MNew...

To create a new label map from the

grayscale volume, click on Set and
select Create New

mmmmmmmmmmmmmmmmmm

EEINEIEEEE

“ Manipulate 30 View

b 5
L

®

A

HEe &
(=)

2
e@]E
IEIE!
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fv Creating a map with multiple labels

Select the category ‘Default Labels from

File’, select the color table
Slicer3 2010 Brain_Labels and click on

Apply

Creste a merge lakbel map for selected master volume grayscale.
Mesay valume will be grayscale-label.
Zelect the calor takle node will be used far zegmentation labels.

Check Faints

. ) i i
Color Takle: Slicer3_2010_Brain_Labels ==
RRRRRR : oclebbd O T T e e
e @ e —
FEE { [Cancel| | Apply S

tanipulate Slce Views

A M
EEpODEEEER -
A Manipulate 30 \ew

[ @
-~ 88
R

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

fv Creating a map with multiple labels

& e Glicer creates the new label
S— map grayscale-labell

T Expand the tab Per-Structures
it |swaz Volumes

o
Fiaius: pw
SSSSSS -
Cancel
* Manipulate lice Views
AEIDBEEEEEE @
* Manipulate 30 View
| EEEE
-~ Bl M
| eERE
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s Adding a structure

==~ - wors Click on Add Structure, browse

through the list of labels in the color
= * map and select the color label #14
.w_r 'Structure 1

|

| L
. : e B
Delete Structures | Merge &l | Merge And Build
it Selected Label Map E l"."IEr'It”CIES
it Sl R 7 Arternies
Aztive Tool. Faint Vs 4\ @ B .
Pairit Over: @ @ @ B VEIHS
Tveshod Paintrg B8 I 2. [aray_rnatker =
: @ Al . < Reformat : None
I " E Ww'hite_matter - @] e JEB T e
RRRRRRR o 133 4219 f a |07
g o Turmnar
ccccc
Edema
Mecrozis
Structure_1
Structure_2
“ Manjpulate Slice Views
Bl mDEEE
~ Manjpulate 3D View
c | HEEEC S
e =
LA
Q
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Drawing

Description: The
draw tool Is an
Intuitive tool that can
be used to manually
outline structures in
the grey level images.
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f? Draw Tool

.. Select the Draw tool and start

outllnlng the contour of the pons in the
coronal slices starting slice 59

“ Create & Select Label Maps

Master Volume: grayscale =

-
Merge Volume: arayscale-abel!

Per-Structure Volumes

Set

X
Add Structure| Split Merge Yolumi

Humber mm Lahellame

Structure_1 grayscale-3h

i
= |

Delete Structures

Merge All| Merge And Build

“ Edit Selected Label Map

aaaaaa

Label[1s =[] ™
Active Toal, Draw Y4 o
m
Paint Ower: [ 'El' =

fi Y

* Manipulate Slice Views

IIIDIIII[I k )
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f? Draw Tool

File Edit View Window Help Feedback

[l | e [ e [ K= @ :
B e - Click on Apply to update the values

# .= of the label map pixels

Per-Structure Volumes

Add Structure | Split Merge Volume

tumbor | Goor [ Nams | Labettamo |
14

Structure_1 grayscale-St

=

P~ I =]

Celete Structures| Merge All| Merge And Build

“ Edit Selected Label Map

Lavelf1a = O]

Active Taol Draw

Nena

Fapscas

|
129 |0.00025 A

t1zpel

-0.00025

Paint Qver:

Threshold Painting:

“ Manipulate Slice Views

(EAY Y ) [

“ Manipulate 30 View

T EEEE
s = O
L

grayscale RAS: (-2.8, 125.1, 204.9), Lb: Slice notshown , Bg: Slice notshown,
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f? Draw Tool

File Edit ‘iew Window Help Feedback

@f; - BeEE T Repeat the process to draw the
-» | .. outline of the pons from coronal slice
mmr between ~ slice 59 and slice 67

Structure_1 grayscale-3t

I\I : /"

CDelete Structures | Merge All| Merge And Build

“ Edit Selected Label Map

Label[14 =[]

Active Tool: Draw I
H

=

Paint Over: =

Threshaold Painting

I

=)
Cancel| | Apply Check Paints

“ Manipulate Slice Views

(= & [0 ] 2 = B = ]

-

Manipulate 3D Wiew

X EEEE @

: =
L

grayscale RAS: (2.8, 125.1, 204.9), Lb: Slice notshown , Bg: Slice not shown, 4
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f? Adding a second structure

File Edit Wiew Window Help Feedback

|E| E uwases: Eau |E| R—

B o - Click on Add Structure and select
.~ the label #6 ‘Ventricles’

Add Structure| Split Merge Volume
[ambor | Galor | Hamo | Laboltame
14 Structure_1 grayscale-Sti = Color Box == ]&3
i 0 Background
= I =
1 Bone
Delete Structures | Merge All| Merge And Build
2 Skin
* Edit Selected Label Map L
= 3 Muscles
Lavel [14 =[] R B
Active Tool: Paint V4RY A @ i) 4 Fat Refomat
@ ﬁ e @ garscao-Glus Label 5 CS3F | Garscas-SLare el
Paint Over - _
) B8 2= 6 Ventricles
Threshold Painting
@ 7 Arteries
|
Radius: |4 4 o B G ttB
ray Ima r
Smudge: Check Points ¥ ".r
* MWanipulate Slice Views H
\
|
* Wanipulate 30 View
(a7
= 0O
"
arayscale RAS: (77.3, -27.5. 126.7), Lb: Slice notshown |, Bo: Slice notshown, i
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f? Level Tracing ﬂ

Bg: grayscale

Description: By moving
Jt‘e’m the mouse In the grey level
M images, you'll define in the
label map volume an outline
where the pixels all have the
Y 4 same value as the current
L 0 Backarol #¥ background pixel.

Bg: 77.0
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fv Level Tracing

Use the Level Tracing tool £l to trace the outline of
the left lateral ventricle on slice 138
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fv Level Tracing

Repeat the process using the Level Tracing tool [ from
sagittal sllce163 to sllce 127
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f? Level Tracing

Explore the outline of the left lateral ventricles in all
three anatomical views

Per-Structure Yolumes X
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fv Level Tracing

Repeat the same process to outline the contours of
the right ventricle
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f? Adding a third structure

Click on Add Structure and select the label #15 ‘Structure 2’

r"\ 3DSlicer
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fv Threshold tool

B Edit View indow Hep  Fesckak
@@ aaaaaaaaaaaaa EE sssssssssss @ -5

Select the Threshold Tool and use
the threshold slider to set the min
and max to values around O and 30
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fv Threshold tool
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& @I o edtor S [ D E @[ B e li” ¥

.

Q 30Slicer

™ Help & Acknovledgement

“ Create & Select Label Maps

Master Volume: ‘ r— = ”%
Merge Volume: grayscale-Gtructure_2-iobel

Per-Structure Volumes

A Structurs | Splt Merge Volume

Number | Color | Hame

LabellName

grayscale-Struct
grayscale-Ventri(
grayscale-Struct

ventricles

Delete Structures | Merge All| Merge And Buid
“ Edit Selected Label Map

welis =[]

Active Taol

DefaitTool

M E @

Ratomat — |2 one Refomat = F‘ none = \pﬁ‘
i ‘ amysals Stuchr 2hbd lﬁ sl " u| anpscale stk 2 bl H_H sl }7

9w (=] [ | I = [ocows (9] ] | I _| [

17 Cheek Points

[ors

“ Manipuiate Slice Yiews

“ anipulate 3D Ve

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

fv ave Island

3D Slicer Version 3.6 RC1
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f? Save Island

Click in the region of the right eyeball to isolate the structure
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fv Dilate Effect

44
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Select the Dilate Effect #
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f? Dilate Effect

Click on Apply to add a
single layers of pixels to
the eyeball structure
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f? Dilate Effect

Browse through the axial slices _.......
of the segmented eyeball
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f? Remove Island

Select the Remove Island @ tool

Select Scope: visible and click on Apply to remove
the isolated pixels inside the segmented structure

T et
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f? Remove Island

Repeat the process in the slices that contain isolated

pixels in the eyeball structure
g%ww
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fv Adding more structures

Zoom in using the right
mouse button, and use
the drawing tool to outline
the contour of the right
lateral geniculate body
and optic tract in the
axial view.
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f? Adding more structures

Repeat the process to outline the contour of the right lateral
geniculate body and optic tract from slice 113 to slice 118
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f? Merge And Build

B Etit o Help Feedback
@E meddes | Edir |§|s=mhmvdu\es @ Jh- 'v@

The three labels correspond to
the three different label maps that
we have edited for the pons
(pink), the ventricles (blue) and
the right eyeball, lateral
geniculate body and optic tract
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Merging label maps

Grayscale-labell

The Merge tool will
merge the label
maps of the
anatomical
structures that we
have edited into a
single label map
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fv Merge And Build

& ~ Click on Merge And Build
button to put the different
structures in the Merge volume
and build the models from the

segmented structures.

The three label maps will be
7 merged In the order that they
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f? Merge And Build

Slicer displays the
merge volume that
contains the structures
of interest and the
corresponding
reconstructed models
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This tutorial guided you
through the tools for
Interactive editing of label
maps created from scalar
Images using the Editor
module of Slicer3.6.
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