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MS57 Training guide: Segmentation workflow Dragonfly ORS (RBINS)

The Dragonfly ORS segmentation training guide aims to show the basic automatic segmentation option, independent of version
updates, using the free (for students, institutes, university workers, etc.) software Dragonfly ORS (version 2021.1.0.977).
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1) Dataimport

& ORS Dragonfly tutorial: Image Import in Dragonfly

TR T

FWETT S

la kol

=  Open ORS Dragonfly

= Import your dataset (dataset = stack of TIFF images acquired after the reconstruction process)

File -> Import Image Files
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https://youtu.be/S1aqM-aRZQA

ersion 2021.1 Build @

jorkflows  Artifidal Inteligence  Utiities Developer Heb

MNew Session, LefCtrl -+ Manouats

LTPAPT TS

Load Session.., LeftCtr+
Open the Organizer Rightshift+0
e

Tmport DICOM Images. .. 91,000,000 X 850,000,000 jpm
Impart Mesh. . LafiCtrl4M
Impart Gragh from CSY...

Import Object{z)...

Create an Image. ..

Save Workspace...

Load Warkspace..

Save as Default Workspace

Load Default Workspace

Resat 1o Original Workspaos

Recent Images

Recent Sessions

Preferences

User Profie

Exit

In the “Import image” panel:

e Add..

Fie Workflows Artifidal Inteligence Utiities Developer Help

Chease an mage fiie or multiple fles of an mage stadk 1 mport

[ Reverse sort

[ Show scale bar

[ Showt legends | Show text annotstons

[ ant-slaging

=> find the location of the folder including all reconstructed images and open it

e select all the TIFF images of the stack
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3.5.00954 35,0955 3.5 00956 3.5.00957 3.5.00958 3500999 3500960

Screenshots
@ OneDrive - Persor

H This PC

B 3D Objects

B Do recon Myrmica  recon Mymmica  recon Myrmica  recon Myrmica  recon Mymmica  recon Mymmica  recen Myrmica
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Lkl o ] - S Wiridows () recon_Mymica  recon_Mymica  recon_Myrmica  recan_Myrmica reconreport  sample_projectio  sample_reconstr
. -l - . specioides VS specicides VS specioides VS specioides VS n uction

o= Local Disk (D) 3.5.00968 3.5.00969 3500970 3.5.00971

File name: | “recon_Mynmica specioides V5 3,5 00971" "recon_Myrmica specioides V5 3,5_00179 “recon_Myrm

Where can | find these TIFF images?

micro-CT scan from XRE UniTOM: in the “recon” folder

-
="

Acquisition cardboard data set settings data settings xre

settings XRE (++).0ORSObject import
Date created: 09/03/2022 08:36
Size: 7.43 GB
Files: data settings xre recon, geometry recen, ..

data settings XRE di00000D 0000000 recen_Myrmica scan settings

specioides V5
3.5 00179.0R50b
ject

scan_000000 scan_000001 scan_D00002 scan_D00003

scan_0000053 scan_000006 scan_00000T scan_000003 scan_00000S
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micro-CT scan from RX Solutions EasyTOM: in the “SliceY” folder

122 » PAL-VF » BE-REINS-PAL-VF-Vert-05144-00022-RAW-DATA »

Name Date modified Type Size

Proj 11/ File folder

Projref 1141 File folder

Report 11/ File folder

SlicesY 11/ File folder
|| restore.macro 03/ MACRO File TKB
!@ temperature 08/ Microsoft Bxcel C... 143 KB
|| unireconstruction 08 XML Decument 3KB
|&] Vert-03144-00022 08/ PNG File 364 KB

>
P

DTHEEEEE

= — W import image *
REYET TT . (Moo %

e Fill the 3 “image spacing” boxes with the scan voxel size (same value for X/Y/Z)

L unit ; image spacing requested in um in this case: don’t forget to check the default unit of your Dragonfly software
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Artificial Intefigence  Utiities

Invert intensity

TrFTETET
intalyla

Where can | find the voxel size?

* micro-CT scan from XRE UniTOM: “scan settings” file -> Voxel size (unit: um)
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Myrmica specicides V5 3.3
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-
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cardboard data set settings
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3.3.00179.0R50b
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EN -
[{1 ] scan settings - Notepad
File Edit Format View Help
ScanlD : 220307_006
BatchiD :
Project : Type Digitisation
START
date: 3/7/2022; time: 4:06:45 PM

Fin to Quick Copf
Breess

Bivalvia
BE-RBIN!

STOP
date: 3/7/2022; time: 4:25:46 PM

BE-RBING
PAL-VF
Sereenshl SCAN DURATION : 18 minutes
COR :725.999533

VC : 573.219629

HC : 725.999533

SDD : 229.999327
SOD : 8.131056 /\
Voxel size : 3.499900

Magnification : 28.286525

@ OneDrive

138 This PC
“J1 30 Objed
I Desidop
& Docume]
& Downloal
B Music
= | Pictures

B Videos

Anaratar © Camilla

Ln 16, Col 1
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ich Myrmica specioides .

Xvi=|4

e date settings XRE

scan_0DDD0T

100%  Windows (CRLF)  UTF-8 -

}M"\.

i Windows (C) | |

= Local Disk (D)

= BE-RBINS-BACKUP-011 (F:)

= New Violume (Gi]

= xre PWI02321.9) ()

= n (W023219) (¥)

=& KBIN storage] [\10.23.219) (Z)

s BE-RBINS-BACKUP-011 (F:)
21890tems  1item selected 173 KB

fype: Text Document, Size: 1.73 KB, Date modified: 07,/03/2022 16:25

sczn_000002

scan_ 000007

scan_000003 scan_000004 scan_000003 scan_000006

scan_000008 scan 000009 scan_000010 scan_000011

173KB 9 computer

micro-CT scan from RX Solutions EasyTOM: “unireconstruction” file -> voxelSize Z (unit: mm)
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22 » PAL-VF » BE-RBINS-PAL-VF-Vert-03144-00022-RAW-DATA »

-~
MName Date modified Type Size
Proj 11/02/2022 13:59 File folder
Projref 11,/02/2022 13:59 File folder
Report 11/02/2022 13:39 File folder
Slicesy 11,/02/2022 14:02 File folder
|:| restore.macro 08/02/2022 12:42 MACRO File 7KB
B33 temperature 08/02/2022 13:52 Microsoft Excel C... 143 KB
|j unireconstruction 08/02/2022 14:24 XML Document 3KB
& Vert-05144-00022 Lo AR 12:33 PMNG File 364 KB
sl Type: XML Document
2 » PAL-VF » BE-RBINS-PAL-VF-Vert-05144-00022-RAW-DATA
MName ’ _ O %
Proj [ FA2022\PAL-VF\BE-RBINS-PAL-VF-Vert-05144-00022-RAW- ~ € | | Search.. 0o~ 77 6 @
Projref & F:\2022\PAL-VF\BE-RBINS-... % |||
Report
Slicesy

<?xml version="1.0"?>
- <unireconstruction version="1.1" xactrevision=" 21.04.3 2021-09-09">
B3] temperature - <conebeam=
|| unireconstructiol <reconstruct rangeMax="5.87109" rangeMin="-0.94558" format="16 bit Tiff"
[&] Vert-05144-00022 appodizationFilter="Sinus" appodization="75" filter="Tukey" iterations="1"
yfileformat="16bit Tiff" filtervalue="0" methode="Filtered Backprojection
(Tomography)"/>
- <volume_acquisition>
<voxelSize Z="} ' X="0.0230354" ¥Y="0.0230354"/>
<size Z="1756" X="1756" Y="2567"/>
<offset Z="0.00" X="0.00" Y="-43.0637"/>
<testSlice Z="878" X="878" Y="1284"/>
<rotate Z="0" X="0" y="0"/>
< /volume_acquisition>
- <volume=
zvoxelSize Z="0.0230354" X="0.0230354" ¥Y="0.0230354"/>
<size Z="1250" X="1401" ¥="2317"/>
<offset Z="-1.03469" X="-0.604588" Y="-43.1997"/>
~tactClira 7—"AR2IR" ¥—"7FnN" v—-"12R4"/~

| | restore.macre

¢ only for scans from RX: in “Transform” -> check “Invert Y axis”
In “Transform” -> Crop Image...
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Artificial Intefigence  Utiities Developer Help

recon_Myrmica specoides VS 3.5_0017%

. sampirg

el ] |

TFTEET
indalslatal

Crop the reconstructed stack of images in X/Y/Z dimensions in order to only keep your sample, remove useless
information and thus reduce the dataset size

By sliding the “visible slice” cursor, check the stack of reconstructed images:

In X and Y dimension: adjust the frame to the 3D sample size (grab the dotted lines)
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Utiifies Developer Help
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and ¥ dmensions
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In Z dimension: remove end slides without relevant information (choose the 1* and the last slices to consider)

Once it’s done:
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Fie Workflows Artifidal Intefigence  Utiities  Developer  Heb
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g
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Conftinue importing
[ Import another image
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how scale bar .
[# Show legends #] Show text annotations

[ ant-shasing

[ Wirtual floor

View mode:

Interactity:

Background color:

* Lighting
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Main  Sagment
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Display and manipulate your dataset

. ORS Dragonfly tutorial: Window Levelling controls in Dragonfly

wevwwn o 11 ENT B

L=

& ORS Dragonfly tutorial: Manipulate panel in Dragonfly

Display your dataset in a 4-views layout: 1x 3D & 3x 2D (plans perpendicular to X, Y or Z axis)
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https://youtu.be/jgmNMiuf-RI
https://youtu.be/Z_zVuWpTA4g

=>In the “Main” tab, in “Layout”, click on one 4-views layout

[T LT L s

o[l iR

totted range/Data range
8306
W o oscse

Interpolation: Linear

TmE —=

wFTTET
e

[ ant-slasng
00 virtual fioor

iew mode:

Interacivty:
Background color

¥ Lighting

Current state: Trad (Left mouse) Mantenance expres: 28/02/2023 New Sesson

T et bl
oW  recon Mymeasesddesis 15| 0

Views {in the selected scene)

TETETFT g

WERE TF s

85538
Poted range Dats ance
W et es4m08
5
.'H-,,. O ——— 00
v Dprezers

fecon_Myrmica specioides VS 3.5_0017¢

RFTTRY

ograghic projection

v text annotztions
[ Cubic interpolation

] Fip RO Ightng

Render mode:
Interactnity:

Badkground color:
¥ ughtng

Light source position:

i

frame becomes red

To simply activate/select one specific view (2D or 3D), just one left click (1x LC) on the corresponding window => the

¢ To only display one specific view (2D or 3D), just double left click (2x LC) on the corresponding window

Adjust the window leveling of your different views (= brightness and contrast adjustment):
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There are 2 windows leveling to adjust: one for the 3D view and one for all the 2D views

For the 3D view:

Adjust the lowest limit of the range to remove the air around the sample

Views (n the selected scene)

TEATETET

WTRE OO0

TS —=

wFTTET

Views (n the selected scene)

TETFEFFTa

WERE OF

751687

eSS —

TFTTWY

Maxi

»
Defauit

Balanced
> Lighting

Light source positon:

recon_Myrmica specioid

Current state: Tradk (Left mouse) Mantenance expres: 28/02/2023 e

recon_Myrmica speciaides VS 3.5 00179

819188
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¢ To find the best lowest limit of the range to adjust the window levelling of the 3D viewer:

In the “Main” tab: [4 “Edge detect”

Views (i the selacied scene)

g apL L) BT
FTETEETER N

o[l renpmmamesisss

»[q —:—

 Log

Selected range

7,98.47 55,535

Piotted range Data range
F06  Resel 65,4594

TFTTET
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819188

] Cubicinterpolation. (] Hioh quaity

7] Fip ROl Iohtng O edge contrast
] unshar v

] Tone mapping
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For the 2D view:

Open one 2D view by double clicking on it with the left button of the mouse
| LD

.
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= s t.1
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©[ W  recon Mymeasesodes s 15 o

WTEN ST s

Selected range
8,100
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st the range of the window leveling to get the best brightness and contrast in your 2D image

BOABcaPUPETT
oW recnbymeasesodsisas | .

Views (i the

TETEETEa

AN U0

Selected range

EEET 55,535.00

Piotted range [Datz range

w308 543294

i Log Y
55,535
Cpacly; —————)

%

ey —a— s
ntepoltons. (s

TFTTWT

@ Sho text annotstons

Tnter ty: -
LL L)

Background colar:

v do

)

¥ lightng
Mainienance expres:

Current state: Track (Left mouss)

Scenes - ﬁﬂﬂ‘&‘gd”r e
aATmET ol FensmsmseEis] »

Views {n the selected scene)

FTEATTEET

Selected range
4,000
Plotied range /Data range: .
BA0E  Recet 85,482 2
® Dwn e I oeyscaie
Interpolaten: Linear

ME —a—

TFTTWT
alalatatal

Interactity:
Background color:

Current state: Pan (Left mouse)

From time to time, depending on the micro-CT scan, you can get a better visualization of the edges of your specimen by

sliding this cursor to the right (in this example: value = 2.00).
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eveloper Help
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Then, you can fine-tune the range of the window leveling.
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3) Image segmentation
The goal of the segmentation task is to assign labels to specific pixels.

& ORS Dragonfly tutorial: Thickness Mesh and ROIs Tutorial for DF 4.1

BsEDN:

sy FWWTW 7 H L Ple-=h S kg

=
P

MG

In this case, the segmentation will enable us to extract an ant from its surrounding environment by labelling pixels
corresponding to its body.

= Open one 2D viewer

= Inthe segment tab -> Range -> Define range

red color = pre-selected pixels for segmentation
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https://youtu.be/an8rg9ytxCk
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Then, if necessary, fine tune the window levelling range manually to get the perfect selection area
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In the “New Region of Interest” tab, give a name to this ROl and select the geometry of your raw dataset
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jgence Uliites Developer  Help

TLPAP® WS

¥ Image operations

recan_Myrmica speciaides VS 3.5_ 00178

o1

= 16 A i) ENG
@ 5°C Ensoleilié & T4 oz W

500000 B896.62 12,793.25 16.680.67

* Inthe “Segment” tab, 2D view tools, select “Multi-slice” and choose the “Point and Click Tool”
(in the version BETA Build 711: Segment tab ; ROl painter ; 3D mode point and click tool)

@asE2a®UPRT
© [ ] 48 =t + corchoars
©[ @ recon Hymeaspedoides ¥5 3.5

recon_Myrmics speciic =

b il o

M | R

6-comected

Maintenance expres: Z8/02/2023

008
@ 5°C Ensoleilié - T NG o B

Then, paint your selection area by keeping CTRL + left click and pointing the cursor on the selection area + left click
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4)

£ Type here to search

Check if all the specimen is painted in a proper way by quickly going through all the slides

You can also check the segmentation result in the 3D view mode

Credits
Author: Camille Locatelli

Date: August 2021
Version: 1.0
CC: cCcBY
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