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| ast session ...

We studied DVR. Let’s review it with a couple of exercises ..

What is the intensity of light at a point P located in voxel V of value
130 taking into account the following rendering conditions:

- nearest-neighbor interpolation

- emission + absorption volumetric shading (see TF below)

Technigques Volume Properties

ROI Misc

Synchronize

~ Scalar Opacity Mapping

with Volumes module

S 79.50 310: 1.00 (5 |=
e

Point:| 2

|

n
=
¥ Scalar Color Mapping

- O

2 81.00 [2)»

oint:| 1
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Exercise

Last session, we studied DVR. Let’s review it with a couple of
exercises ..

What is the intensity of light at a point P located in voxel V of value 130
taking into account the following rendering conditions:
- nearest-neighbor interpolation => value(P) = value(voxel(P)) = 130

- emission + absorption volumetric shading (see TF at right)

synchronize with Volymes mo
¥ Scalar Opacity Mapping

n T {2 Jgh{ 1038 [8pliom]e alpha=1.0, E =(1.0, 1.0, 1.0)
|

=

Techniques Volume Properties ROI &isc
mes module

i

— Answer: I(P) = (1.0, 1.0, 1.0)
B - |

130
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Exercise 2

Same exercise with the following transfer function and voxel value 1500:

¥ Scalar Opacity Mapping

n Point: 3 [31x: 1367.68 [210: 0.50 [3]»

1367.68 H

¥ Scalar Color Mapping

ry
-

Point: 1 || M |x: 4095.00

.

>
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Exercise 2

Same exercise with the following transfer function and voxel value 1500:

¥ Scalar Opacity Mapping

n

Point: 3 [+/X:/1367.68 [$10:0.50 (3 »
H alpha = 1.0,

¥ Scalar Color Mapping

Point: K:»

| :
I

| 1 G,B=0

|9 H R interpolated between 0
1 e and 4095 at 1500

R= 1500/4095 = 0.37
1500

E=(0.37, 0, 0)

Answer: I(P) = (0.37, 0, 0)
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Exercise 3

ETSEIB

Same exercise with the following transfer function and voxel value -1500:

= Scalar Opacity Mapping
Point:| O - X -3024.00 |T|0:0.00 |T|=

x=-1000

X= -2

=5

| —
<
I
o
o1

= Scalar Color Mapping
Point:| 4 + | Ll 1996.00 |5|»

~ » X=-1000 .“

x=-2200
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Exercise 3

Same exercise with the following transfer function and voxel value -1500:

& L]
Yy
< 3

m 8
Brgil

+ Scalar Opacity Mapping

mn Point:| 0 L0/ -2024.00 |*|0: 0.00 |%|»

x= -2200- x=-1000

b L @)
|_ E_

Answer: I(P) = (0, 0.17, 0.17)

= Scalar Color Mapping

Point: 4 |l 1996.00 |2

x=-1500
Alpha: (A-0)/ (-1500- (-2200)) = (0.5-0)/ (-1000- (-2200))
A =0.29
Emission: (0, M, M) where (M-0)/((-1500- (-2200)) = (1-0)/ (-1000- (-2200))
(0, 0.58, 0.58)
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Direct volume rendering (DVR)

Need to compute the transport of light through volume
media (volume shading) and on embedded surfaces
(surface shading)

/ Volume media

1 | >
7 ]
/

Embedded (implicit) surfaces
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Surface + volume shading

= B
T T

In:Z (El-+ Lsurfi)ailil_[ (l_ajlj)

LSurf,=I,k,O4+2 1, (k,O,N.L,+k O (R,.V|"]
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Shading
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* How to detect surfaces? Searching significant variations of

the property value.
* How to compute the normal vector at a sample point? As

the normalized gradient vector.

* NX = Gx (difference in Xx)
* Ny = Gy (difference in vy)
* Nz = Gz (difference in  z)
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Gradient

Forward difference + Gx = V(i+1)jk - Vijk
Gy = Vi(j+1)k - Vijk
Gz = Vij(k+1) - Vijk

Gx = Vijk - V(i-1)jk
Gy = Vijk - Vi(j-1)k
= Vijk - Vij(k-1)

Backward difference

)
N

. + Gx = (V(i+1)jk - V(i-1)jk) /2
Central difference . Gy = (Vi(j+1)k - Vi(j-1)k)/2

.+ Gz = (Vij(k+1) - Vij(k-1))/2
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Gradient Opacity Transfer Function

This transfer function defines the opacity in relation to the gradient value. It is
used to get special effects of glass-like transparency.

A Y OpaCIty (0_1) ~ Gradient Opacity

Point{1 s 053 |30 1.00 [sM:050 |35 0.00 EE]
)

l.

Default value

\4

X: gradient norm value
In a I'ange Of O tO 255 Point] 2 |+/x:48.25 |+/0:0.00 <M 0.50 |2/s:0.00 Ii.&]

e |
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Exercise 4

What is the intensity of light at a point P located in voxel V of value 130 and gradient
vector G=(1, 0, 2) taking into account the following rendering conditions:

- nearest-neighbor interpolation

Techniques | Volume Properties | ROI | Misc |

[ Synchronize with Volumes module

- minimum significant gradient: |G| > 1 T
- emission + absorption volumetric shading (see TF at right) e — H
. . . ~ Scalar Color Mapping Puintx::’
- diffuse only surface shading (see props at right) - . ‘H
- a unique direction light source: ’ ’
 vector L= (1.0, 0.0, 0.0) ™ Advanced

Interpolation: | Linear 3]

° i —_ Shade: o4
Intensity I. = (1.0, 1.0, 1.0) et s wE
. . . _ Diffuse: p
Viewing vector V = (0.86, 0.5, 0) et - s
Power: | -
Preview: u Presets: y-‘f‘m
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Practice
Turn on/off surface shading and play

@ 3DSlicer

—

¥ Gradient Opacity

]

point:l 2 [S[ 87.25 [$o{0.00 [2]»

|:=

PUt |t on —» | = aAdvance )
Sempokiors tineer 2] Practice with the
Material: o fos0/2)  optical properties.
Diffuse: ma Od = E
Specular: ' OS = (1’ 1’ 1)
Power: 40.0 E <

:

]

Preview: u Presets: o

¥ Data Probe

Slice aAnnotations:

| Red RAS:(-113.3,90.3,-3.3) Axial Sp: 0.9

L None
F None
B grayscale (248, 124, 140) 0
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Indirect volume rendering
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Volume rendering

IVR

_____________

Volume Model

Surface
Renderin

A

4

DVR

Direct Volume
Rendering

______________

2D Images
Display
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Indirect Volume Rendering

Goal: to extract a polygonal model from the voxel model and
to render it.
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Indirect Volume Rendering

779 THE VISIBLE
W09 HUMAN
. NN

PROJECT™ ﬁ;u_;_:'

Skin and skeleton of the “visible woman”

“

&
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3
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Indirect volume rendering

Voxel model

Polygonal model ) -

!
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Surface extraction
Methods

—2D:
* Contour extraction + tiling

- 3D
* “Block-form ” models: cuberille method
* “Beveled-form” models: marching-cubes method
* Point-based models: dividing-cubes method
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Marching Cubes

2D: Marching squares

Boundary surface: V>=5
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Marching Cubes

2D: Marching squares

. Inside

“10 1 Outside
5 . Boundary

Boundary surface: V>=5
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Marching Cubes

2D: Marching squares

0 41 413 |

3 ° 7 6 Z . Inside

16 I8 I 13 OQutside
Boundar

T 2 6 3 2_ 4 y

012 4 3 3 2 \

Boundary surface: V>=5
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Marching Cubes

2D: Marching squares

3

-

. Inside

Qutside

N -

Boundary

O H N O

NN N O)
N N/ W D

Boundary surface: V>=5
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Marching Cubes

2D: Marching squares

o = B W O

N N W B~ W

4
6
]
3
3

N N W B~ W

Boundary surface: V>=5
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Marching Cubes

2D: marching squares

Ambiguous cases

VRN

Break CO ntou rThis document is distributed under Creative Commons Attribution Share Qi@iqqle@@mwgse
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Marching Cubes (Lorensen 1 Cline 87)

Typification of the configuration of the surface
Inside a voxel (256 cases = 14 +1 case)

5
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Marching Cubes (Lorensen and Cline 87)
Complementary cases

Case 6.1.1

/=

\

Case 6.1.2
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Practice
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Explore CT data
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Explore the skull
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Use segmentation tools

In the menu segment editor create a new
segmented region

Fla  Edit  Wiew  Help
@

i} @ E-'l Modules: < Segrent Edtar s - 0 QIE

E aDslicer

P BEp & Acknowledgeme

fcqrentation: | Segmentation

o

mster walume: | CTChes:

o ekl ierove || Sewsd v e~..-J-..-..mi:.-..

Calar Hams Slicerdpp-real

alegury an Laps - 30 Slicer Geoeal Anatur i 3|2 anatomi codes - ICOM masles 2 | B |

Seyirer Ll

E Praparty typa... anatamic ragla...
Arctomicsl Stractare Artery | |

= weriebsal arery

hysical chjec Focy fat |
Phpsical chjees Boay k # | artebral colures st oo
Effecs i E s ‘White Matber
= r T Moy Sakntance Capillary | »

wew| £ B 5] [ 3 x gl Virist sint
Mane || Paril | Urae | Erass || Lewel ravng | Geow Fror seeds Hllh Loar Ll agges

e . x x Iygoma
REAN:REAE. *
Threstiudd | Margin || Somolbesg | Soissors || 1slands || Logieal apeatars |
N | verlsbra
Ik i

* Datd Probe
Sk Trnmed Sice

L
[
B

Pythen Infarachor iy
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Use segmentation tools

Open the menu segmentations and create a new
segmentation and a new segment called skull

3D slicer 4.11.20210226

File Edit View Help

:@@;Madule;&l‘sagmentatiuns '|-_°_O Ewa% i ZE|§‘F'1'EEJ&E‘f+' !'

= [EIl
@msl:cer

» Help & Acknowledgement F‘
|

Active segmentatit1n: ‘ Segmentation_1

|
g Add segment ‘ ‘ =m Remove selected || 4 Edit selected
i Name =]
~ Display ‘
overall visibility: ¥| Overall opacity: a | 1.00 3|

Visibility Opacity
slicefil: V] 8 [0.50 [2]
slice outline: v/ 8 |EE|
30: vl O[2.00 []| 7

+ Advanced

~ Representations

<7 Binary labelmap
Closed surface | create |
Fractional labelmap | create |

~ Data Probe

|| show Zoomed Slice

L
F
B

o
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Extract the skull surface

First segment by value. Edit the segment skull and in the segment
editor panel choose the threshold

- Segment Editor

L1

File Edit View Help

@ Modules: | ./ Editor

@ 3DSlicer

» Per-Structure Volumes

¥ Edit Selected Label Maf

UndojRedo: | v |

Active Tool:

ThresholdEffect
|Labe| bone 2

Threshold Range:

[1500.00 :I

3 [ N | p; 100.800mm

Use For Paint

Apply
Z?

¥ Data Probe

Slice Annotations: | (=

| Red RAS:(-111.9,-98.9,69.0) Axial Sp: 1.5

L head-label (70, 62, 46) background (0)
F None

B head (70, 62, 46) 1062
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Indirect Volume rendering

Original — Create a segmention made of one or
Voxel model more segments with segment editor
_ _ Labelled
Export the labelled model with segmentation = Voxel model
Create a surface with model maker
Effects
% s | 4 | B “ B [
TOOlS None | Paint | Draw || Erase || Level tracing | Grow from seeds Fill between slices

= i G il oo B

Threshold | Margin | Hollow | Smoothing | Scissors | Islands || Logical operators

This document is distributed under Creative Commons Attribution Share Alike unless stated otherwise



o MUEI/MUNR. Medical Images- 2023-24 Q1- D.Tost

- Extract the skull surface
Next export the labeled volume

File Edit View Help
@ Modules: r\l\SEgmentations :] - G o E_é
Fle Edit View Help T e
@ Modules: “, | 4 Segment Editor :l L] e o EE

[BY :0siicer
4

3DSlicer
¥ Display

[v]

Overall visibility: |+
» Help & Acknowledgement — ’
Visibility Opacity
slice fill: v r =
Segmentation: [Segmentatiun - e mﬂ
slice outline: v 1| 1.00 E
Master volume: [CTChest v
3D: v 7100 3]
Add H == Remove ” Show 3D v” Segmentations... |=
+ a o J » Advanced
Color Name
< Segment_1

¥ Representations

<7 Binary

Closed surface Create _
Fractional labelmap

» Copy/move segments

¥ Exportfimport models and labelmaps
Operation: @ Export O Import
Effects Output type: ® Labelmap ) Models
= @ ﬁ ‘ Qutput node: Segmentation-label s ]
None || Paint || Draw || Erase || Level tracing || Grow from seeds Fill between slices ¥ Advanced
= | & | B | & | B =
Threshold || Margin || Smoothing || Scissors || Islands || Logical operators

| Red (R 162.8, A 63.7, T 175.3) Axial Sp: 2.5

L MNone
F None
B CTChest (121, 142, 69) -14
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Extract the skull surface
Next, create the surface model

le Edit View Help

o @ Modules: 8 | 4k Model Maker - : e. o E._E a

[RES]

=11

)

B8 3DSlicer

» Help & Acknowledgement

[

i

¥ 1o

Input Volume | head-label 2|
Model Wﬁ

¥ Create Multiple

Model Name %

Generate All Models

¥ Model Maker Parameters

Labels [ l
Start Label [2 5]
End Label [2 = [J'A: 2.4370mm = Y ‘& (J R:8.0081mm
Skip Un-Named Labels « |
Joint Smoothing
Smooth = E
Filter Type @ Sinc ) Laplacian
Decimate [0.25 121
-

Status: Completed

Restore Defaults][ AutoRun v] Cancgl Apply ]

¥ Data Probe

slice Annotations: | (&

L
B: CTBrain B: CTBrain
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Render the surface model

In Segmentations export to Labeled model. In Volume rendering turn of rendering of
CTBrain and on rendering of the lebelled voxel model.

In Segmentation export to Surface. Turn off volume rendering and in Models, play with
shading parameters.
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Analyze the surface mode

In the menu model, select the created surface and analyze its characteristics

File Edit View Help

@ Modules: 4 | @ Models Z

@ 3DSlicer
v

J ~ Information

AR R ==Y

| Mesh Type: Surface Mesh (vtkPolyData)
Surface Area:

Volume:
| Number of Points:

Number of Cells:

| Number of Points Scalars:
| Number of Cells Scalars:
| Filename:
: ~ Display
= Visibility

Visibility: v Opacity:

View: All

|

{ color: #80ae80
= 3D Display

Representation: Surface
Visible Sides: | All
Clipping: Configure...

| ~ Data Probe

Show Zoomed Slice

L
F
B
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Render volume and surface

Find a suitable transfer function and render the volume
and the surface. Use the clipping planes for the surface.
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Save the surface model

X Save Scene and Unsaved Data

Eﬂf HaHﬁ‘ Show options

v File Name File Format Directory B
éhead.utk [VTI( {.wik) ¢" " ﬁ fhome/dani/docencia/avim/AVIMCurs1213/prctiques/practica—
VolumeProperty.vp [\.r‘uiumerpert}r {-vp) = " HH_ fhome/danifaplicacions/Slicer-4.4.0-linux-amd64
AnnotationROl.acsv [Annotation List CSV (.acsv) = " _LH_Ifhnme,.fdanifaplicac'ronsfSIicer4.4.0—Iinux—amd64
head-label.nrrd [ NRBRD ( grrd) = " _HH_Efhnme}dani,’aplicaciuns,FSHcer~4.4.0—Iinux—amd64 0.

| skulle.vtk [Puly Data (.vtk) = .LH__fhnme,.fdanifaplicac'mnsfslicer—:l.:l.{)—linux—amd64 =

(s] I [»]
_‘ﬁ_ Change directory for selected files ” x Cancel “ D Save l
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Clean and simplify the surface

Surface Toolbox

~ Reload & Test

| Reload I Reload and Test I Restart Slicer

| Edit I Edit U

| ~ Surface Toolbox

Input model: |Segment 1

Output model: Model_1

Decimation

Smoothing

Normals

Mirror

Cleaner

Fill holes

Scale mesh

Translate mesh

Relax polygons

Borders out

Translate center to origin

|
|
|
|
|
|
| Connectivity
|
|
|
|
|
|

Toggle models I Apply

the open source system for processing and editing 3D triangular meshes.
M es h La b It provides a set of tools for editing. cleaning, healing, inspecting,

rendering, texturing and converting meshes. It offers features for

processing raw by 3D digl and for preparing models for 3D printing.

Support of large meshes

News

New version 2020.12 is out!!
122020

MachLab 2020, Wit tis version s wLab,
il

For bt dsoues
Changelog

« kol bug fres
 GUIimrovemaris

MeshLab 2020.07 released
0807200
MeshLat 2020.07 s ot o

MeshLab 2020.06 released

ot0672020

Meshl L orin
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reate animations views

File Edit View Help
B £a |Modules: . = Screen Capture (= Q QOIE
a®

You may need to install ffmpeg. Check in :

*» Help & Acknowledgement

~ Reload & Test

https://slicer.readthedocs.io/en/latest/

~ Input

. user_guide/modules/screencapture.html#setting-

Rotation axis: | Yaw ﬁ’ u p_ffm peg

~ Output
Number of images:| single == 5| 31 :
Output directory: |/home/dani/SlicerCapture v]
Capture all views:
Video export: ¥ |H.264 4
Video file name: SlicerCapture.mp4
Video length: 5.0s 5
» Advanced
Capture o

Write /home/dani/SlicerCapture/tmp-XLG2C-00024.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00025.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00026.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00027.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00028.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00029.png

Write /home/dani/SlicerCapture/tmp-XLG2C-00030.png

Export to video...

Start ffmpeg:

Jusr/bin/ffmpeg -y -r 6.2 -start_number 0 -i
/home/dani/SlicerCapture/tmp-XLG2C-%05d.png -codec libx264 -preset
slower -pix_fmt yuv420p /home/dani/SlicerCapture/SlicerCapture.mp4
Video export succeeded to file:
/home/dani/SlicerCapture/SlicerCapture.mp4

Done.
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Crop

When dataset are huge crop them and work with a subset. In
volume rendering press on Display Rol (Region of Interest). Move
the planes (by pressing and moving the small balls) in 2D (faster)
to define a smaller region.

™ & 3D slicer 4.11.20200930

@ Modules: . | @ Volume Rendering v | - O' =) = @ O &

[oara]
BE@

@ 3DSlicer
-

» Help & Acknowledgement

# Volume: |CTACardio
- Inputs

ROI: AnnotationROI
Property: VolumeProperty
View: All

~ Display

Preset: | Select a Preset
Shift:
Crop: v Enable # Display ROI Fit to Volume
Rendering: VTK CPU Ray Casting

» Advanced...
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Crop

Select the module Crop Volume. Check the parameters. Apply.

3D Slicer 4.11.20200930

£ =, 2 1 v | = ( n— i
B oo e A LU LA
(&]ES]

. crop % Full text v Built-in Testing
ol CropLung Crop Volume F @ 3DSlicer
el Category: Converters

Crop volume sequence &
ﬁ P q CropVolume module extracts subvolume of the Parameter set: | CropVolumeParameters =

image described by Region of Interest widget.

~ |0
This module was developed by Andrey Fedorov
and Ron Kikinis. This work was supported by NIH Input volume: |CTACardio -
grants CA111288 and CA151261, NA-MIC, NAC
and Slicer community. Input ROI: AnnotationROI -
Contributors: Andrey Fedorov (BWH, SPL), Ron A Di -
Kikinis (BWH, SPL) % Display ROI £-Fit to Volume
Internal name: CropVolume Output volume: | Create new volume -
Type: C++ Loadable, built-in ~ Advanced
Require: Volumes, Fill value: 0 -

ResamnleScalarVectorDWIValiime

@ switch to module | X Close Interpolated cropping: v

Spacing scale: 1.00x =
Isotropic spacing:
Interpolator: ) Nearest Neighbor (e Linear

o Windowed Sinc . B-spline

» Volume information

Apply =
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Explore more
segmentation tools
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Manual segmentation

Define contours on a slice.

Use LevelTracingEffect

¥ Edit Selected Label Map

A
D
N
BN

5

Undo/Redo:  « v

Active Tool: LevelTracingEffect
Label: tissue 1 <
| Paint Over

Threshold Paint
7]
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Manual segmentation

Define contours on a slice.

Use LevelTracingEffect

Move fast from slice to the other using:
* f->move to next slice
* b ->move to previous slice
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Manual segmentation

Define contours on a slice.

Refine the segmentation manually with Draw and Paint
Effects.

Select the Erase Color to erase while painting

~ Edit Selected Label Map

“"l|B| 4| X8 2| & M E E

R = = Al BIES,

Undo/Redo:  «/  v»

Active Tool: LevelTracingEffect
Label: tissue 1 =

¥ Paint Over

Threshold Paint
?
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Manual segmentation

You can change the name and value of a label any time with
edit selected map. This is useful to merge structures

¥ Edit Selected Label Map

il 4l|% B e B e E
B8 s 2o
Undo/Redo: |« |
Active Tool: ChangelabelEffect
Label: brain 38 =
Input Color: tissue 1 =
L: MRErain..
B: MRBrainT Output Color: brain 38 =

Apply
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Manual segmentation

You can use Erode/Dilate to expand/reduce a segmentation intra slice and between slices

1 5: 0.700mm k3 : 5 R: 0.469mm —_— B ' A: 0.468Bmm

L: MEPBrain... (100%s) L: MRBrain...
B: MREBrainTum: B: MRBrainTu
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Manual segmentation

In the menu segment editor use the scissor tool to
segment only what you want. Then remove the islands.

Ale Edt Wew HeEp

Lo B8 o |uniies

grevent £ = QD IEFO G L 2 £ | HEHItH = A il = I
i
Y nsicer
-
Effects
L g -4 a2 i =
Mone | Faint || Orew || Erase el tracing | carow from seeds | HI Betwssn alices || Threshold
i) il ]| L !
Margin | Smocthing || Seesen Ielands || Logcal operat /
o
Srissors
Cad vk (he e el i I By Shaa delals
Operation: Eraes ivmichs # Crae gulsih Il insinhe il oo minfe
Shap # Free fomn circd Ficta
Sl Lnlimite=d Parsiliv MBgal e Synnrsd
unid Beily
 Macking

Feitable aras:
editable inb=rsity range:

Oworwribe cther segrnents: All sogmienks

* Data Frobe

Shum coormed Glice
I
E
B
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Semi-automatic segmentation

Method:

e

| .5 Markups -

® Put some fiducials in the region of interest

#k Simple Region Growing Segmentation ¥ ;

* Try Simple Region Growing segmentation

|~ Editor =

* Refine with manual segmentation

This document is distributed under Creative Commons Attribution Share Alike unless stated otherwise



@ o= MUEI/MUNR. Medical Images- 2023-24 Q1- D.Tost

Add Fiducials

Create a new fiducial list

| . Markups =] Define the visual aspect of
the fiducials (or markers):
color, glyph, size....

[ ¥ Help & Acknowledgement

Help | Acknowledgement |

A module to create and manage markups in 2D and 3D. Replaces the ~ Advanced

Annotations module for fiducials ++;
http:/fwww.slicer.org/slicerwikifindex. php/Documentation/4.6/Modules/Mar = Naming .

kups Name Format 4N %3

List F3 & l f§ Convert Annotation Fiducials
= ~ Display Properties
& Views All
Scale i 11.70 H

Glyph type [ Sphere3D

|y

Selected Color [ (]

Unselected Color [ (]

Add fiducials and modify them. Move them interactively.,....

Text Scale =
\_//—\ E Opacity
[ Reset to Defaults

=llwl|e
SN
L A E A

5 [ o Markups ]
[ Save to Defaults
List [ F3 * Fiducial Projection
5 20 Projection o
Scale

| | Click to Jump Slices

() Offset @ Centered [+¥] Show Slice Intersections

=0 (=m0 [=F

|« Transformed | | Hide RAS

M @& =+  Name Description R A S
1| |85 & F31 0.469  -97.470 -596.08

|2 £ & F32 0.469 -84.771 -628.41

F B N TN
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Simple region growing
segmentation

[ #k simple Region Growing Segmentation ¥

[V Simple Region Growing Segmentation

1

Parameter set: [ Simple Region Growing Segmentation

[ ¥ Smoothing Parameters

Smoothing iterations [ 5

Timestep -} 1| 0.0625

¥ Segmentation Parameters

Region growing
parameters

KIC]ES
A

Number of iterations = 1 E

Multiplier E— | 1| 2.50 E

Neighborhood Radius [ 1 I%]

Output Label Valu z 1 E

Seeds F1 » : List of fiducials used.
|+ 10

Input Velume | 9713: AVEC LM

1)

Output Volume | Oufput Volume 2

4
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Look for a suitable extension

In the extension manager, you can find many extensions that may be useful for you

Extensions Manager

o0 Manage Extensions (0) A Install Extensions |

Slicer Extensions

Categories
@ OCAIRO
e Vol
e olume
= Applications (1) H b -
Clip P -
= Astronomy (1) i 3
# 3
= Cardiac (2) [= L % "
= Chest Imaging Platform (1) WindowLevelEffect iGyne ZFrameRegistration VolumeClip T1Mapping UKFTractography
Andrey Fedorov (SPL) Guillaume Pernelle, A Junichi Tekuda (SPL), Andras Lasso, Matt Lo. Xiao Da(MGH) Yogesh Rathi, Stefan
= Converters (1) (0) () (0) (0) (0) (0)

Dicom () . -

Developer Tools (4)
%)

Diffusion (3)
= Tractography (1)

Editor Effects (1) ﬁﬁ

DSlicer
= Examples (4) @ i Markl::lpsl to
equences Mode!
= Exporter (1) q
2 3 SlicerlTKUltrasound SlicervMTK Sequences LAScarSegmenter MarkupsToModel Q3DC
= Filtering (2) Matt McCormick (Kitw..  Daniel Haehn (Boston Andras Lasso (PerkLa Liangjia Zhu (SBU), Y. Thomas Vaughan (Pe Lucie Macron (Univer...
s IGT(11) (0) (o) (0) (0) (o) (0)

Informatics Utilities
'Developer Tools' (1)

Libraries (1)
Machine Learning (1)

Mesh Generation (1) ABC

Microscopy (1)

INSTALL INSTALL m INSTALL

-
‘ UHN OcAIRO-

QIICR SDT
i Qll

DCMmal 3 &R
M ar i n Def;alligsfmem

L Calcugtor EasyClip Toolbox

= Nuclear Medicine (1) ABC CornerAnnotation DCcmaQl MarginCalculator EasyClip SlicerDevelopmentT.
Marcel Prastawa (Utah)  Atsushi Yamada (Shig Andrey Fedorov (BWH Kevin Wang (Princess. Julia Lopinto (Univers...  Christian Herz (Brigha..
= Pathology (1) (0) (0) ()] (0) (0) (o)

Quantification (12) INSTALL m INSTALL INSTALL m INSTALL
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Example

The airway segmentation extension by Pietro Nardelli.

Install it with the extension manager. You will need to restart Slicer

Follow the tutorial at:

~QOIE®® & . < |HIt-8 = f|+-|BE

Test it with CTChest (see next slide)

https://www.slicer.org/wiki/Documentation/Nightly/Modules/AirwaySegmentation
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Example

Select the new module. Select the CT chest as input module and create a new
segmented volume. Create a new seed putting a fiducial indide the traquea.
Select linear reconstruction kernel and apply. Set the transfer function to make
the segmented region visible.
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