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A free Tomography Data analysis workflow

All freewares!

Segmented
meshes

Segmentation: slow Lecture 3
—> Dissection, measurements _ o
ParaView Mesh visualization
- Animations,

shapshots, suited
for publications

Full
mesh

Lecture 1 %

Exploration: fast
- Custom visualization,
animations, snapshots
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What is ITK-SNAP?

* Open-source segmentation software

* Designed by Paul Yushkevich (University of Pennsylvania)
and Guido Gerig (University of Utah)

e Useful resources and links:
http://www.itksnap.org/pmwiki/pmwiki.php

* [TK-SNAP is designed for segmentation:
other features are kept to a minimum

i %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 3


http://www.itksnap.org/pmwiki/pmwiki.php

The beginning

Open ITK-SNAP
Drag and drop the scan folder

ITK-SNAP Toolbox (5] Getting Started Recent Images Recent Workspaces

Click on the file series you
want to open, then on Next mcswe

10001.dcm 10001.decm

Version 3.6.0 Select DICOM series to open
Apr 1, 2017

Wait for a moment... P

ieries Numbe « Description Dimensions Number of Images
0x0x1 1

0
1 lXmda 506496496496 |
i

10001.dcm

Copyright (C) 1998-2017
Paul A. Yushkevich

< Back Next > Cancel

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 4



The beginning

* When you get thIS screen, click on F|n|sh

ITK-SNAP Toolbox

2D Toolbar = 5.« |

“r S B
cur:

bﬂ )
x,

Inspector ==

Label under cursor:

496 x 506 x 496
0.00900929 x 000900929 0.00900929
0 0 0.0090092

LuIEd
el 1

unsigned_short
490.188 kb

Segmentation

3D Toolbar —

3D Toolbar
Fe s

Sagittal

Coronal

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY



Main Toolbar

* This toolbar is crucial, start by getting familiar with the
navigation tools

Segmentation tools

- Polygon

- Paintbrush
Navigation tools | |- Semi-automatic (snake)
- Crosshair Main Toolbar

- Zoom Hﬁﬁ@lﬂ} @-‘f*@ Image annotation
o

ondo/Redo A1 Label tools
Layer Inspector i Pic_kel’
- Editor

é é% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 6



Inspector

* You can access informations regarding and get shortcuts for:

Display
Cursor Zoom  layout  synchronization

XE\/]J

|T-i EE%
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Segmentation Labels

* Quite explicit, and we will come to this later anyway

Segmentation Labels

Active label:
B Label 1 -

Faint over:
[ All labels -

Cwverall label opacity:
50 ‘ :

i %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 8



3D Toolbar

* These tools are exclusively for the 3D panel

* Segmentation on the 3D model: unique!

3D Toolbar

240 7

Navigation tools Segmentation tools
- Trackball - Spray
- Crosshair - Scalpel

é é% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 9



Re-align slices

* Segmentation is an active labelling process, you need to know
what you are looking at =» easier on well-aligned slices

e Go to File

* Pick the same as you
already loaded

* On the pop-up, tick
As a separate image

 Click Next

- r— L

o;:mx ugny 5 u

3ros W Iy | ‘ g
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 10



Re-align slices

Now your scans are opened in two copies

Go to Tools i
> Registration -

xraia

Access the
Manual tab

Use your mouse
to rotate scans
in all views

ccccc

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Re-align slices

* When you’re done, proceed to the reslicing

ITK-SNAP Toolbox ° I

Main Toolbar

e Save the resliced : EE-

Automatic | Manal
Rotation (Euler angles):
L B (98 |3 m—
Cursor position (x,y,2): w18 |ojem—
° LN ] - =
248 256 | 249 =162 3¢
intensity under cursor: Transiation (mm)
o ° Layer intensity x| 000000 |+ | et
s 0 ze08
xradia 0 278e v:(0.00000 |3 i

/000000 3wt

* Open it as
Main Image

Scaling:

000 |3 mm—
yi[1000 [3]mmmt
(1000 || e

Interactive Tool

Reset 1o Identity

Set Center of Rotation

Match by
@ T
Nearest Neighbor
Interpolation:
The resiiced image will be created as an addtional =
image layer. You can save the resliced image using omtofn | 24801496
the context mens.
Cance o 2
]
‘Segmentation Labels
Active labe¥:
W Label 1
Paint over:
@ Al tabels
Overal abel opacity:
50 | mem—
30 Toolbar 3 CUTHE
Fwos B~ soomtofn| 2541508 close
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY

GRADUATE UNIVERSITY 12



Semi-automatic segmentation

* Adjust the contrast of your image:

— Tools > Image Contrast > Auto-Adjust Contrast

s

— Tools > Image Contrast > Contrast Adjustment

Cursor inspectar

% - I 5 )‘ 4 W/ ( ‘
i < | LN B
3000 20000 -1 % 20000 30000 o lwo
. : N
4
o ri— R ALY G
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 13



Semi-automatic segmentation

Go to the Label Editor
Create a Parasite label

Give it the color you want
Close the Label Editor

.AvaTIabIe Labels:

Segmentation Label Editor - ITK-SNAP

. _Seler:ted Label

H o Clear Label
[ Parasite
[ Label 2
[ e Label 3
4 Label 4
O s Label 5
M s Label 6

Filter:

F

B

Description:

|Parasi‘te|

Color:
R: 268 |4
G: 0 -
B: 0 -
B Choose ...

Opacity:

255

Visibility:

Hide label in 30 window

Hide label in all windows

Advanced Options:

MNumeric value: |1

Delete

Actions... =

Close

MNew Duplicate
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Semi-automatic segmentation

e Set the Parasite label as the active label

ITK-SMNAP Toolbox (5N Resliced scans

— From the Main toolbar (label picker)

Main Toolbar

— From the Segmentation Labels panel WP G L
S laa- ALK ;

B Active label:
Cursor Inspecto

%5 [ All labels
5 2 2 | quick palette: | & Al visible labels

Segmentation Labels Cursorposion BB B E® B cearLabel
Active label: 24 (254 [[3a6 | B Parasite

. Parasite - Intensity under cursor: [ Label 2
Paint aver: Hesllcl:za::zz:ans llmir;ili? ; l:zz: i

[ All labels i I Label §
Cwverall label opacity: B Label 6

ED l——— |

Lakel under cursaor:

0 Clear Label
E %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 15



Semi-automatic segmentation

 Click on the Snhake

* Set the RO (red

rectangles) around
the parasite

e Do it on the 3 views

* Click on Segment 3D

::::::::

.;‘ %%% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 16



Semi-automatic segmentation

* Step |: Presegmentation

* Click on the second image
series opened by the menu

* White areas = segmentable
* Blue areas = non-segmentable

* Adjust the threshold settings
(on the right) to make the
parasite only appear white

Prosegmentation

.;‘ i‘% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Semi-automatic segmentation

* Tip to visualize the segmentable area as inside the scan images:
— Click on More

— Click on the
orange square

— You can adjust
the threshold

— Then, Next

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 18



Semi-automatic segmentation

nnnnnnnnnnnnnn

* Step 2: Initialization |

o
nnnnnnnnnnnn

uuuuuuuuuu

 Click somewhere ]|
on the parasite '

e Click on Add
Bubble at Cursor

* Adjust the radius

* Next (one bubble
is enough for this
particular object)

xxxxxxxxxxx

aaaaaaaaaaaaaaaaa

nnnnnnn
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Semi-automatic segmentation

* Step 3: Evolution

* Click on Set Parameters and adjust:

— Region competition

@9 Active Contour Evolution Parameters - ITK-SNAP
L]
— S I’ I‘ l O Oth I ng Intuitive Mode | Math Mode | Advanced Conceptual lllustration of Forces in 2D
Region Competition Smoothing

Region competition force:
[ ]
[ ) ‘ I I C I( O n PI a Pushes the contour inwards or outwards, medulated by the
sign and value of the speed image.

0.850 |5 |

Smoothing (curvature) force:

Makes the contour boeundary smoother and can prevent the
contour from leaking into narrow objects such as vessels.

0.250 : =

Animate

Restore Defaults Open... Save... Close

Segment 3D (51
Current Stage:

Step 3/3
Evolution

Actions:

Configure the parameters of
the contour evolution
differential equation

Set Parameters ...

Execute and control the
evolution

< || B || B>

Step size: [teration:
1 0

Press 'Finish' to accept the
result

Back Finish

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY



Semi-automatic segmentation

 Follow the evolution

s Tootber
R 7 e | i = I T o A sl
~sne [

AAAAAAA

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

pector
nnnnnnnnnnnnnnnn

* Press Pause to check =

Layer  Intensity

edscans O 5689

aimage W 0388
g Contows | B &
nder cursar

how the label spreads -

* Update the 3D
window to preview

the output

Set Paramaters

vvvvvvv

vvvvvv
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Semi-automatic segmentation

SKIL

* If it looks good, click on Finish

ITK-SNAP Toolbox
Main Toolbar

wPH2 G4
“r s me

Cursor Inspector

wRE
Cursor pasition (xy,z):
08 e s

Intensity under cursor:

Layer Intensity
Reslced_scans | O 4817

Specdimage W 09972
Evolving Contour | B 1205

Label under cursor:

o Clear Label
Segmentation Labels
Active label:

W Parasite ~
Paint over:

M Clear Label -

Overall label opacity:
50 | e

3D Toolbar

P

Segment 3D

Current Stage:
Step 3/3
Evolution

Actions:

Configure the parameters of
the contour evolution
differential equation

Set Parameters ...

Execute and control the
evolution

Stepsize:  lteration:
1 BREE

Press ‘Finish’ to accept the
result

Back Finish

100 @m |

100 @m |
omtefit| 99 of 162 zomtofit| 106 of 208
Bed Image

100 m |

OI S I OKINAWA INSTITUTE OF SCIENCE

AND TECHNOLOGY GRADUATE UNIVERSITY
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Semi-automatic segmentation

* You see that your label now appears on the scans

* Update the 3D window to visualize what you just segmented

v
i ; !
% ey L
g : e ¥
|
| I — vk
r—
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 23



Manual segmentation

* Usually, extreme slices need some manual refining

| I , " =
b Y ’ X L. o ™ & b
. i 1 | & I
';"‘SZIM' - ' i _
50 : ".7#
23 - ‘z00m to fit JQB:MM-
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 24



Manual segmentation

ITK-SNAP Toolbox (5
* Click on the Polygon icon wenresar
wRPNs § 4

* Draw around the parasite «~ & me

Polygon Inspector

region you wanttoaddto . .. . 5

)’OUI" Segmentation Fn&z«ehar;.::T1 ci;at:i:ﬁri}fle;
o Use the bOttom tOOIbar S:gmentigtf:l:
to complete/redo your
PO|)'gon complete undo last point clear

* Do this on the areas that need some resegmentation

é é% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 25



3D segmentation

~3 e

Let’s say we want 2 colors for the parasite:

— Right side of the termite head

Segmentat

— Left side of the termite head

ion Label Editor - ITK-SNAP

} _Selected Label

Ho Clear Label Description:
Open the Label Editor B T passte v
H:3 Parasite cuticle Color:
Rename our label Parasite left = =
Name a second Parasite right

IS I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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3D segmentation

* Go to Segmentation Labels / Click on the Quick Label Picker

 Set Active label as Parasite right . e rousor

Main Toolbar

 Set Paint over as Parasite left YV E I

'@' Resliced scans

Segmentation Labels “~” g Q@
O Active label:
Active label: Zoom Inspectols A Alllabels
Parasite righ[ v w2~ B |quick palette: All visible labels
Vi linkedzoom ®S B E®E g cearLabel
Paint aver: zoom: | 222 <] oxtenm B Parasite left
B Farasite left v . [ Parasite right /
1% 2% dx . .
B PFarasite cuticle
Cwverall label opacity: Zoom to fit [] Label 4

| Center an cursar

30

[] Label 5
B Label 6

.;‘ %%% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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3D segmentation

30 Toolber
>R s

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 28



3D segmentation

ITK-SNAP Toolbox (7]

Main Toolbar

e Select the brush

* Set the style to round shape R L2 F Lo
* Set the size to maximal (40) “~” & Q@
Paintbrush Inspector
WL E WS
Brush Sr'_.r_le:
me«
Brush Size:
40 |o |0

Brush Options:
3D |sotropic

Cursor chases brush
OI ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 29



3D segmentation

e Use the brush on the lateral view

* Only the previous parasite label is overwritten!

Resliced_scans

» B [

ML

.\\., P 4 ! .‘ ~ fine
zoom to fit 270 of 496
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 30



3D segmentation

ITK-SNAP Toolbox

e Do it on 3-4 slices

 Zoom in the 3D panel

Ed b

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 31



3D segmentation

Segmentation La

Active label:
O Parasite ghu dt relabel parts fth 3D newnh tpl e. Voxels

* Click on the Scalpel tool B e R

W Parasite left

Overall label opad S Click once to start cutplane drawing. Click againin a
— different location to finish. Then hold and drag

* Move your 3D model to see the e P
resegmented slices from the side

Scalpel Mode

RS

* Click once above these slices

* Click once below (see the line
being drawn)

.;‘ %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 32



3D segmentation

* A cutplane has been created! Cutplane

Arrow showing

Arrow showing the unaffected half

the affected half

Affected half
Active label

.;‘ i‘%é OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 33



3D segmentation

* Adjust/Flip/Redo the
cutplane if needed

* Accept

* Update

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY




Volumes and Statistics

* Go to Segmentation > Volumes and Statistics...

e |[TK-SNAP uses the voxel size and number of voxels to
calculate the volume of labelled structures

* |s the parasite more on the right or left side of the head!?

O o Volumes and Statistics - ITK-SNAP
Label Mame Voxel Count Volume {mma3) Infggi:gﬁﬁ&ﬁjb
o/ M cilear Label 123835899 90.56 -18700.9920+11981.2076
1 I Parasite left 261267 0.1911 6876.5091+1401.0661
2 Parasite right 362882 0.2654 6619.2834+1205.8899
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Manual segmentation

)] ® Segmentation Label Editor - ITK-SNAP

* Create a new label Parasite cuticle e ases

Ho Clear Label

e Set it as the new active label B1  parasie

[ Label 2

B3 Parasite cuticle

* Choose to paint over Clear label o ...

s Label 5
B s Label 6

Segmentation Labels

Description:

|F‘arasite ::utic:le|

Color:
R 0 -
G 0 -
B 285 |,

B Choose ...

Opacity:

255

Visibility:

Hide label in 30 window

Hide label in all windows

Advanced Options:

Numeric value: | 3

Active label:
B Parasite cuticle -
Paint aver:
B Clear Label -
Cwverall label opacity:
"|E ==
Filter: F
MNew Duplicate Delete

Actions... = Close

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Manual segmentation

* On aslice, draw a polygon around the parasite and its cuticle

* Apply = the label only appears on non-labelled voxels

i ‘ L. i “ L.
| A " | £ ] %
' 3 ¥s ' 3 ¥s
9 » L r
Faos - — Py . —
E %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 37



Interpolation

* Segment manually the cuticle every 5/10 slices

rrrrrrrrr |

wPHs $ b

e On all views

mmmmmmmm

nnnnnnnnnn

3D Toolbar
Fsos

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Interpolation

[ JON | Interpolate Labels - ITK-SNAP

Morphological Interpolation

Use this tool to fill in sparsely drawn segmentations. For
example, you can label a structure on every fifth slice and fill
in the gaps using this tool. You can also create three-
dimensional scaffolds and fill in the space in between

Interpolate all labels
®) Interpolate a single label

Label to interpolate: | Il Parasite cuticle

Interpolate with: M Parasite cuticle

Advanced Options:

Use signed distance function
v | Use optimal slice alignment
Interpolate along a single axis

A

AXIa

Interpolate| Close |

* Go to Tools > Interpolate Labels...

ITK-SNAP Toolbox -] -
Main Toolbar
v
wmPrHs 864
Aallad - K
Cursor Inspector
WAL D #
Cursor position (xy,2):
286|203

324

Intensity under cursor:

Layer Intensity
Resliced_scans O 7182 i

Label under cursor:
1 Parasite

e o interpolate Labels - ITK-SNAP

Morphological Interpolation

Interpolate all labels
o Interpolate a single labe!
Label to interpolate: Il Parasite cuticle

Interpolate with:

W Parasite cuticle
Advanced Options:

Use signed distance function

V' Use optimal slice alignment

Interpolate along a single axis

zoomtoft | 28401496

Interpolate

Segmentation Labels
Active labe!

W Parasite cuticle
Paint over:

W Ciear Labe!

Overall label opacity:

20 ==

3D Toolbar

Fwos

zoomtoft | 24301506

OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Interpolation

e Check the result on 3D and scans

.......

* Interpolation relies on
— the number of labelled slices

— the quality of labelling

* If not satisfied: do some editing
before or after interpolating

i i"% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 40



Export meshes

* Mesh = 3D object, madeof @ @ Wizard
tl"iangles Which labels will be exported?

° GO to Segmentation Export a mesh for a single label
> Export as Surface Mesh O

* Export meshes for all labels
as separate files

® Export meshes for all labels as separate files

Filenames will include label number (e.qg., 001, 002)

Export meshes for all labels as a single scene

< Back MNext » Cancel
i %% OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Export meshes

o Wizard
* Select a path, a name,

and a file format

Export destination

Mesh file name:

Untitled. vtk

Path: Volumes/bucket/EconomoU/Adam/SKillPIlFSKINPILITE-SNAP

— .stl: used by many softwares

— .vtk: used in ParaView

e Color information will not
be written in the file

Browse... History -

File Format:

STL Mesh File
BYLl Mesh File

< Back Finish Cancel
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Export meshes

® @ Image Layer Inspector - ITK-SNAP
°® Add itiOn nal mOd ificati On S are EM:: IZQE E.‘jenersjil Contrast | Color Map | Info | Metadata
required for the workflow

* ITK-SNAP exports meshes with
NIFT| coordinates instead of
standard ITK coordinates

* | asked the developer:

potential update in next version . .o

Standard :j>

Woxel Spacing

x: |0.009009

Origin and Orientation

y:

0.008009 z: 0.009009

'S

coordinates

Intensity Range

% 0 y: z: 0.009009
Qrientation (RAl) code: Reorient...
3D Cursor Position
Voxel i a . =
coordinates 300 > ¥ > z (3N x
World (ITK) . 15 694 y: [2.072 z: 2.802
coordinates
Warld
(NIFTI} x: -2.694 y: [-2.072 Z: |2.802

min: [-3.277e+04

max: 3.277e+04

Close
OI S I OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY
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Export meshes

[ NON ] SkillPill_parasite_mesh00001vtk

* One solution: remove manually 7.,

POINTS 71288 float
. . -2.98208 -2.44152 2.20635 -2.098208 -2.43972 2.20728 -2.08028 -2.44152 2.20728
-2.99108 -2.44152 2.20575 -2.99108 -2.43882 2.20728 -2.094B1 -2.44152 2.20728
the I I ”n u S SI n S -2.98208 -2.45853 2.20457 -2.97757 -2.45853 2.20728 -2.89188 -2.45853 2.20316
-3.00003 -2.4468 2.28728 -3.00909 -2.45@853 2.20575 -3.0828 -2.45053 2.20728
-2.98208 -2.45954 2.20457 -2.97757 -2.45954 2.20728 -2,89188 -2.45954 2.20316
-3.00003 -2.45954 2.20575 -3.0028 -2.45354 2.20728 -2.9B208 -2.46855 2.20635
N N -2.98028 -2.46855 2.20728 -2.99188 -2.46855 2.20575 -2.894B1 -2.46855 2.20728
Y O th -3.00003 -2.46326 2.20728 -2.98208 -2.47934 2.20728 -2.899188 -2.47125 2.20728
en e I es WI -2.98208 -2.38647 2.21476 -2.98208 -2.39377 2.21629 -2.87757 -2.39647 2.21629
P -2.99108 -2.38647 2.21358 -2.99108 -2,39197 2.21629 -3.80009 -2.39647 2.21476
-3.88008 -2.38377 2.21629 -3.8846 -2.39647 2.21629 -2.96406 -2.40548 2.21476
. -2.96406 -2.40278 2.21629 -2.96033 -2.48548 2.21629 -2.87307 -2.40548 2.21311
-2.97307 -2.38917 2.21629 -2.98208 -2.48548 2.21217 -2,89108 -2.40548 2.21178
a_ eX e I Or e.g. O epa -3.08008 -2.40548 2.21217 -3.8891 -2.39917 2.21629 -3.0891 -2.48548 2.21311
-3.01811 -2.48548 2.21536 -3.81B11 -2.48360 2.21629 -3.81991 -2.48548 2.21629
-2.95505 -2.41449 2.2142 -2,95505 -2.48999 2,21629 -2.95054 -2.41449 2,21629
-2.96406 -2.41449 2,21217 -2.97307 -2.41449 2.21178 -2,08208 -2.41448 2,21178
-2.99108 -2.41449 2.21178 -3.88085 -2.41448 2.21178 -3.8091 -2.41448 2,21178
-3.01811 -2.41449 2.21311 -3.82442 -2.41448 2.21629 -2.54604 -2.4235 2.21476
-2.94604 -2.41978 2.21629 -2,04334 -2.4235 2,21629 -2,05505 -2.4235 2.21217
-2.96406 -2.4235 2.21178 -2.97307 -2.4235 2.21178 -2.9B208 -2.4235 2.21178
-2.99108 -2.4235 2.21178 -3.00809 -2.4235 2.21178 -3.80591 -2.4235 2.21178
-3.01811 -2.4235 2.21217 -3.02712 -2.41899 2.21629 -3.02712 -2.4235 2.21476
-3.02982 -2.4235 2.21629 -2.94604 -2.43251 2,21358 -2.94153 -2.43251 2,21629
-2.95505 -2.43251 2.21178 -2.96486 -2.43251 2.21178 -2,87307 -2.43251 2.21139
-2.98208 -2.43251 2.21046 -2.99188 -2.43251 2.21846 -3.80009 -2.43251 2.21139
-3.8091 -2.43251 2.21178 -3.01811 -2.43251 2.21178 -3.02712 -2.43251 2,21311
-3.03343 -2.43251 2.21629 -2.94604 -2.44152 2.21358 -2.84153 -2.44152 2.21629
-2.95505 -2.44152 2.21178 -2.96406 -2.44152 2.21178 -2,87307 -2.44152 2.21046
-3.08008 -2.44152 2.20937 -3.8891 -2.44152 2.21139 -3.01811 -2.44152 2,21178
-3.82712 -2.44152 2.21217 -3.83613 -2.43701 2.21629 -3.83613 -2.44152 2.21476
-3.03883 -2.44152 2.21629 -2.94604 -2.45053 2.21358 -2.84153 -2.45053 2.21629
-2.95505 -2.45053 2.21178 -2.964056 -2.45053 2.21178 -2,87307 -2.45053 2.20998
-3.8891 -2.45053 2.21046 -3.01811 -2.45853 2.21178 -3.02712 -2.45@53 2.21178
-3.03613 -2.45053 2.21358 -3.04064 -2.45053 2.21629 -2.84604 -2.45954 2,21358
-2.94153 -2.45954 2.21629 -2.95505 -2.45954 2.21178 -2,86406 -2.45954 2,21178
-2.97307 -2.45954 2.20998 -3.8891 -2.45854 2.21046 -3.01811 -2.45954 2,21178
-3.82712 -2.45954 2.21217 -3.83613 -2.45954 2.21476 -3.838B3 -2.45954 2.21529
-2.94604 -2.46855 2.21476 -2.94334 -2.46855 2.21629 -2,85505 -2.46855 2.21217
-2.96406 -2.46855 2.21178 -2.97307 -2.46855 2.21046 -3,80009 -2.46855 2.20037
-3.8891 -2.46B55 2.21138 -3.01811 -2.46855 2.21178 -3.02712 -2.46855 2.21311
-3.83343 -2.46855 2.21629 -3.83613 -2.46404 2.21629 -2.84604 -2.47227 2.21629
-2.95054 -2.47755 2.21629 -2.95505 -2.47755 2.2142 -2.96406 -2.47755 2,21217
-2.97307 -2.47755 2.21139 -2,98208 -2.47755 2.21046 -2,09108 -2.47755 2.21046
2
2
2

2
2
2
2
2
2

-3.80009 -2.47755 2.21139 -3.8891 -2.47755 2.21178 -3.81811 -2.47755 2.21217
-3.82712 -2.47755 2.21476 -3.B2982 -2.47755 2.21629 -2.95585 -2.4B206 2.21629
-2.95955 -2.48656 2.21629 -2.96486 -2.4B8656 2.2142 -2.97307 -2.4B656 2.21217

- [eTriedel] AQECE 1178 [eTo el AQECE 1175 o T AQECE 1175
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Export meshes

0 e SkillPill_parasite_mesh00001.vtk —

* Go to Edit > Replace o Comata

. ASCIT
® rlte — DATASET POLYDATA
POINTS 71208 float

LOBZ2PB 2.44152 2.20635 2.9B8208 2.43972 2.20728 2.9B028 2.44152 2.20728

89108 2.44152 2.28575 2.99188 2.43882 2.20728 2.99481 2.44152 2.20728
.8B208 2.45053 2.208457 2.97757 2.45053 2.20728 2.99108 2.45853 2.20316
) .BPO0Y 2.4468 2.20728 3,.0800809 2.45053 2.20575 3,0028 2.45053 2.20728
o IC ( On e ace .9B20B 2.45954 2,20457 2.97757 2.45054 2.20728 2.99108 2.45054 2,20316
.BPABY 2.45054 2,208575 3,00828 2.45054 2.20728 2.98208 2,46B55 2.20635
88028 2.46855 2.209728 2.99188 2.46855 2.20575 2.99481 2.46855 2.20728
.BPBBY 2.46326 2.209728 2.98208 2.47934 2.20728 2.99108 2.47125 2.20728
.GB208 2.39647 2.21476 2.98208 2.38377 2.21629 2.97757 2.39647 2.21629
o 80108 2.39647 2,21358 2.99108 2,38197 2.21629 3.00809 2,39647 2.21476
[ J ave It an C an e t e .@0000 2.30377 2.21620 3.80846 2.30647 2.21620 2.06406 2.40548 2.21476
) 06406 2.48278 2.21620 2.96833 2.48548 2.21629 2.97307 2.40548 2.21311
97307 2.39917 2.21629 2.98208 2.408548 2.21217 2.99108 2.48548 2.21178
. @PBBS 2.40548 2.21217 3.0891 2.39917 2.21629 3.0891 2.48548 2.21311
B1811 2.40548 2.21536 3.01811 2.408360 2,21629 3.01991 2,40548 2.21629
nal I le Of the fl Ie to rel I IEI I lber .05505 2.41449 2,2142 2,895505 2.48899 2,21620 2,95054 2,41449 2,21629
06406 2.41449 2,21217 2.97307 2.41449 2.21178 2.98208 2.41449 2.21178
.089108 2.41449 2.21178 3.00009 2.41448 2,21178 3.0091 2.41449 2.21178
o o .B1811 2.41449 2,21311 3.02442 2.41448 2,21629 2.94604 2.4235 2.21476
.04604 2.418978 2.21629 2.94334 2.4235 2.21629 2.95585 2,4235 2.21217
It has been ed Ited 06406 2.4235 2,21178 2.897307 2.4235 2.21178 2.098208 2.4235 2.21178
00108 2.4235 2,21178 3.80809 2.4235 2,.21178 3.8091 2,.4235 2.21178
01811 2.4235 2.21217 3.82712 2.41899 2.21620 3.82712 2.4235 2.21476
.B2982 2.4235 2.21629 2.04604 2.43251 2.21358 2.94153 2,43251 2.21629
.85505 2.43251 2.21178 2.96406 2.43251 2.21178 2.97387 2.43251 2.21139
.GB208 2.43251 2,21046 2,99108 2.43251 2.21046 3.00809 2,43251 2.21139

L8891 2.43251 2.21178 3.01811 2.43251 2.21178 3.82712 2.43251 2.21311

.B3343 2.43251 2.21629 2.94604 2.44152 2.21358 2.594153 Z.44152 Z.21629
L9555 2.44152 2.21178 2.96486 2.44152 2.21178 2.97387 2.44152 2.21046
peRes 2.44152 2.28937 3.9001 2.44152 2.21139 3.01811 2.44152 2.21178
B2712 2.44152 2.21217 3.03613 2.43781 2.21629 3.03613 2.44152 2.21476
LB3B8B3 2.44152 2.21629 2.594604 2.45853 2.21358 2.94153 2.45@53 2.21629
.355@85 2.45053 2.21178 2.96406 2.45853 2.21178 2.973@7 2.450853 2.20008

.BR91 2.45853 2.21@46 3.01B11 2.45853 2.21178 3.82712 2.45@53 2.21178
.B3613 2.45853 2.21358 3.04064 2.45853 2.21629 2.94684 2.45954 2.21358
.94153 2.45954 2.21629 2.95585 2Z.45954 2.21178 2.96486 2.45954 2.21178
97307 2.45954 2.20998 3.0091 2.45954 2.21046 3.01811 2.45554 2.21178
L2712 2.45954 2,.21217 3.03613 2.45954 2.21476 3.03BE3 2.45954 2.21629
. 94004 2.468B55 2.21476 2.94334 2.46B55 2.21629 2.8955@5 Z.46853 2Z.21217
.964RP6 2.46B55 2.21178 2.97387 2.46855 2.21046 3.00809 2.46855 2.20937
.BR91 2.46B55 2.21135 3.91811 2.46855 2.21178 3.82712 Z2.46B55 2.21311
.B3343 2.46855 2.21629 3.03613 2.46404 2.21629 2.94604 2.47227 2.21629
.95854 2.47755 2.21629 2.95505 2Z2.47755 2.2142 2.96486 Z.47755 2.21217

. L I L LT N . Y. S . T L. 7. T S L 1 1 S T . W P . Y. T N T . S L L 1 . W T . W ¥
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Export meshes

e Other solutions include:

— Segment the full specimen in one label in ITK-SNAP
- Create 2 mesh with same coordinates, without Drishti

— Use the Transform filter in ParaView to align the global mesh
(by eye, not very precise)

— Find a way to change the coordinates in ParaView
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Questions!

- Ask me now

- Ask me later
- OIST mail: adam.khalife@oist.jp
- UPMC mail: adam.khalife@etu-upmec.fr

- Ask the software itself (hovering icons/menus help)

- Ask Paul Yushkevich and the ITK-SNAP user community:
https://groups.google.com/forum/#!forum/itksnap-users
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