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Scanning at CERN
 What?

» Laserscanningis a process of acquiring accurate three-dimensional information about an object or environment from the real
world, using a laser as a light source. By projecting laser light on the object, the scanner creates point clouds - millions of
precisely measured XYZ points that define the object's position in space.
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canning at CERN

* Process

Acquiring the Point Cloud
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Scanning at CERN

* Process

360° Photo Capture
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Scanning at CERN

e Process

We perform several stations

o o)
Station 3 et

Bundle Cloud
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Scanning at CERN

* Process

© Cyclone REGISTER 360

L
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CE/RW
\

Scan processing on Cyclone Register 360

SPS Porte Sect 6223
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mesh on Catia
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Scanning at CERN

* Reverse Engineering - As built

Overlay the scan in the assembly
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Scanning at CERN

* Reverse Engineering
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Scanning at CERN

e Who? .

Georeferenced Additional Scans

Survey Scans Non-georeferenced
| I | | I n

BE/GM/ASG SCE/SAM/TG EN/ACE/INT BE/EA/DC EN/CV/DO

« Scanner: « Scanner: « Scanner: « Scanner: o Scanner: e subcontractors
« Z+Fimager « BLK 360 lere « RTC360 « BLK360 lere « BLK3602em managed by

5016 Gen Gen Gen SCE/SAM

w

Precision of a 3D point: 6mmalom 1,9mmal0om 6mmal0m 4Amm3iom ~15mm
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Scanning at CERN

Georeferenced Survey Scans

BE-GM-ASG T

o Z+F imager
5016

Surveyors - Specialists
Scans of large areas, with high accuracy
Point Cloud Processing

Delivery of the point cloud to the design offices in the form of
boxes

Survey Scan Mesh Procedure:
https://edms.cern.ch/document/1552431/1

Scan directly positioned in CCS in CATIA

Additional Scans Non-georeferenced
SCE/SAM, EN/ACE/INT, BE/EA/DC, EN/CV/DO

« Scanner: * Scanner: e Scanner: + Scanner:
« BLK 360 lere *» RTC 360 + BLK360 lere « BLK3602em

Gen Gen Gen

Design Office Technician
Small Area Scans

The design offices process their own point cloud

Additional Scan Mesh Procedure:
https://edms.cern.ch/document/2539490/1

Scan to position manually in CATIA
* Revit users directly use the point cloud
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Scanning at CERN

o M et h o d o lo ] CATIAV5R2764 - CERN: Large Assembly and Piping VA : started 25/10/2023 at 15:02:21 on PCCAG4125 - [ST1677305_01 2.00 SCAN Salle des pompes 112-5-403 202] — X
gy n SmarTeam File  Edit View |Inset  Tools Window Help = flaf %
H @ Part Design - i

B9 Assembly Design

 .ptsor.XYZfile s

@& Generative Shape Design

% . Infrastructure 4

Mechanical Design

H SONC Ucs PUIIIPE} LI -y, LV |||H}

E Salle des pormnpes 112-s5-403 BOX1.pts

— » ﬁ Sketch Tracer
|| Salle des pompes 112-5-403 BOX2.ots

4 ; | %V Imagine & Shape
|5

Analysis & Simulation

Machining
{' Digital Mockup [ IS Digitized Shape Editor

Eguipment & Systems

See: =

Ergonomics Design & Analysis w ICEM Shape Design AeroExpert
Knowledgeware 13 E&Quick Surface Reconstruction
| 557 ICEM Shape Design

"44 Shape Sculptor

. Survey Scan Mesh Procedure:

1ST1677305_01 a.00 SCAN Salle des pompes 112-5-403 2023 Box1 Nuage In Work (ReadOnly)

1 CAD002007085.CATPart

. https://edms.cern.ch/docum
ent/1552431/1

Exit

. Additional Scan Mesh
Procedure:

. https://edms.cern.ch/docum
ent/2539490/1

[~ Selected File

[ LE DES POMPES 112 5 403\Salle des pompes 112-5-403 BOX1.pts | ... |
Format | Ascll RGB v & Grouped [ Statistics

Preview [~ Options

‘ Update ﬂSampling cafi0000000 [
| Replace Scale factor [1,000000 E
‘ }File unit VMeter (m) A7

‘ More >>

OFXPR 0 UPEHLNMLENDL ° HAEBBAE G

e
2 @ =22 %a Geometrical Set.1

88 248 @ &

,p‘.dt’.{‘,
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Scanning at CERN

* Methodology ™" w50 D0
* Detailed Mesh

Inset  Tools Window  Help - 8 %

e e I — —

S

See: |
. Survey Scan Mesh
Procedure: B R e | R TR\ Bt N N
. https://edms.cern.ch/doc .'i;',
ument/1552431/1 @
D
]
. Additional Scan Mesh M
Procedure: sal
; o 1
. https://edms.cern.ch/doc E . '
ument/2539490/1 2 | ation |
& 4,,.,;?_.3.31:-{?«%‘-“"*“1'— -
gg@
@
7,
if]

B

G @FxXPE LPORNENDD

oy
@ 3D Mesher
O 2D Mesher R
[Jsag: [0,1mm - h
[ Constrained 3
4 Neighborhood |40mm .
Disp;lay
4 Shading @ Smooth
[ Triangles O Flat
D ] S Apply ] Close ]
- j
- . | " 2
{(") 5 ﬁ, U{EE @, g}- g g E q a (] ‘EE = ?" Geometrical Set.1 X & ’; X > & \_’/\/\ ‘/1 (0 @ n'/\,\ @ sﬂ' DCATIA
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Scanning at CERN

Kl Stet  Smarfeam File  Edi Inset  Tools  Window  Help =8|
 Methodology — . T T el el pac e a8 u -
* Simplified =l ' r
Mesh g
% :|
See: | y - 7_ % = Sugh | . | e : ‘»

. Survey Scan Mesh
Procedure:

(A

https://edms.cern.ch/do
cument/1552431/1

Additional Scan Mesh
Procedure:

https://edms.cern.ch/do
cument/2539490/1

I QBB LLP $HE

(]

4

Bl &

Decimate

=) =22 T, Geometrical Set.1 v & "g
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Jean-Baptiste MAYOLINI EN-ACE-INT

;\ \‘ ACT E M I U M 08/11/2023 https://edms.cern.ch/document/2975140/1



https://edms.cern.ch/document/1552431/1
https://edms.cern.ch/document/2539490/1

Scanning at CERN

Methodology

Naming scans in the Smarteam directory:

Scan | Machine or Building Name | coordinate system (default Survey Oxyz) | Document Date | Document Name

Example:

- Projects Tree
- (¥ @ ST1566487 Scan SPS TAZ Survey 01-2022 Box1 CERN Design :;2:;;3& CERN
Bl a8 IS T1566487 03 a.00 Scan SPS TAZ Survey 01-2022 Boxl Simplifié EI EIIE -Dmmpnnea
o a5 T1566487_02 2.00 Scan SPS TAZ Survey 01-2022 Bowl Détaillé ;;;;;;%ggjfgigj;g;;ﬂ"'wes
B aa]5 15664587 01 &.00 Scan SPS TAZ Survey 01-2022 Bawl Muage & LI [E]Cooling & Ventilation

" EEr}IDgenics
LA [BRE lectricity

«  Forintegration scans manually positioned in a georeferenced assembly, an "M" must be added & LI[CHGas Systems
after the coordinate system I[Elntgration
y i EMagnet Model Laboratony [327)
. L [BH]Main wiork sho
* Example' i:i%hﬂechanical Del:'laign office MME
L [HPersonnel S afety System
. EEEHadiD Frequency-Phd
= :1‘ @ STHE?DEE SCAM SPS 41810 L554+ 24001 20271 CERM Dezign 5 LI [ERabotic
Bl #,J5T1437039_01 a.00 5CAMN SPS 41810 LS54+ 24010 2021 Muage | ::::::%gz'ri';"”g
Bl &, 15T1437039 02 200 SCAM SPS 41810 L554+ 24010 2021 Détaillé BT L1 & D}I
H- =] @, 1571437029 _03 200 SCAM SPS 41810 L55 4+ 24010 2021 Simplifié . f Batiments de suface

—_——— —

ll :Galerie technique
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Scanning at CERN

M et h o d o lo gy Bl Stert SmarTeam File Edit View Insert Tools Analyze Window Help
0 ) e e i ™ A A VA A
Tip & Trick

If you open a heavy
scan or heavy

mockup, 2x click on
Swap visible space

g B
& %
B
%
8—!11--8
E g
B
&
&=

this makes a more
fluid navigation

B0 %

D PH@ABEBCLLPYPHHYE + S&Hlw e LS
o g 88

Bt
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Scanning at CERN

Methodology

Tip & Trick

The scans are assemblies cut into boxes, for more fluidity do not hesitate to hide the boxes that are not useful for your study

Fl’snss&?zs_m Scan SPS L552 Complet 2201 O1-2022 Simplitie
‘j:w ST1SERERA O3 (ST1GERARE_O1.1) Scan SPS 1552 Camplet Survey 01-2022 Simplifié
- 5T1563447_03 (ST1563447_03,1) Scan SPS TT20 Survey 01-2022 Bosd Simplifié
J‘"ﬂﬁ ST1563413_03 (ST1563413_03.1) Scan 5PS T526 Survey 01-2022 Box1 Simplifié
38 ST1563407_03 (ST1563407_03.1) Scan SPS TS25¢ Survey 01-2022 Bax2 Simplifié
-8 ST1568370_03 (ST1568370.03.1] Scan SPS TS25¢1 Survey 01-2022 Box Simplifié
-8 7156336303 (ST1568368_03.1) Scan SPS TS25- Survey 01-2022 Box3 Simplifié
- 571563334 03 (ST1563334_03,1) Scan SPS TS25- Survey 01-2022 Box2 Simplifié
-+ 57156333303 (ST1563333_03.1) Scan SPS TS25- Survey 01-2022 Box1 Simplifié
-3 ST1563317_03 (ST1563317_03.1) Scan SPS TS25+ Survey 01-2022 Bax6 Simplifié
-8 ST1568312_03 (ST1568312_03.1] Scan SPS TS25+ Survey O1-2022 Box5 Simplifié
- ST1565295_03 (ST1568285_03.1) Scan SPS TS25+ Survey01-2022 Bosch simplifié
-+ 5T1563284 03 (5T1563284.03.1) Scan 5PS T525+ Survey 01-2022 Baxd Simplifis
-8 ST1567723_03 (ST1567723_03.1) Scan SPS TS25 Survey 01-2022 Box2 Simplifié ~
-3 T1567702_03 (ST1567702.03.1) Scan SPS TS25+ Survey 01-2022 Bax1 Simplifié
-8 71566553 03 (ST1566553_03.1) Scan SPS TA2 Survey 01-2022 Boxd Simplifié
i ST1566545_03 (ST1566548_03.1] Scan SPS TA2 Survey 01-2022 Bosd Simplifiié
-8 5T1566542_03 (ST1566542_03.1) Scan SPS TA2 Survey O1-2022 Box2 Simplifié
J"ﬁﬁ ST1566487_03 (ST1566487_03.2) Scan 5PS TA2 Survey 01-2022 Box1 Simplifié 4
-3 ST1567696 03 (ST1567696.03,1) Scan SPS FA2 Survey O1-2022 Box2 Simplifié
-8 71567643 03 (ST1567648_03.1] Scan SPS PA2 Survey 01-2022 Box1 Simplifié
- ST1566573_03 (ST1566573_03.1] Scan SPS PA2 Survey 01-2022 Bosd Simplifiié

Constraints

Constraints
Applications

CE/RW
.
NS
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Scanning at CERN

Methodology

Revit

Study directly with
the point cloud

EGAUCHE
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Scanning at CERN

[ ] @ TruView - SPS Porte Sect 2003 + PCF 20050 1
* LesViewers 5@
« 360 photos + \ o T
measurements ©

i

e Accessible to all

* See Methodology
viewer survey:

e https://edms.cern.ch/d =
ocument/2665008/1 &

B

* See Methodology
viewer Truview:

 https://edms.cern.ch/d
ocument/2665252/1

| 2k
M, Porte sect 2003 + PCF 20050

Jean—Baptiste MAYOLINI EN-ACE-INT <! ENGINEERING
CERN « 08/11/2023 ®
\j ‘ ACT E M I U M /11 https://edms.cern.ch/document/2975140/1 §.) DEPARTMENT


https://edms.cern.ch/document/2665008/1
https://edms.cern.ch/document/2665252/1

Scannmg at CERN

WG Scan mandated by the GUCC
*  Participants: BE/GM/ASG - SCE/SAM/TG - EN/ACE/INT - BE/EA/DC - EN/CV/DO

e Mandate:

* Review of scanners and software used at CERN

Methodologies for using scanners and software

Point cloud storage methodology

The georeferencing process of point clouds will have to be explained
Point Cloud Processing Methodology Using CATIAV5

The storage of models in the future PLM will have to be studied

Methodology for importing point clouds into REVIT software
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Scanning at CERN

« WG Scan mandated by the GUCC

»  Centralize information with hardware and software methodologies: https://edms.cern.ch/document/2922831/1

CERN jmayolin  Signout  Directory
DMS @ Home B Favourites - Inbox - [ Caddie @ % Settings @ Help
Navigator « 2922831v1 @ InWork 38 CERN Internal Presentation / Pubiication
Y| x Tags ~ [& E [# GUCC WGH#0 - Réalisation scans et trai by GUGC Steering &= Createdon  2023-07-31
No aciive tags - Last Modified on  2023-10-24
1
4 lPl euce Edit Status - Share - More -
2803571 (v.1.0) GUCC Mandats .
= 10) andzte Details
a 2821765 (v.1) GUCC - CAEC Report#0 - 2022-09-22
212021761 (1) GUCC - CAEC Regortst - 2022.10.27 Local administrators:  List of Administrators Equipment code:
Context CAEC Release procedure:  DOC-OWNER
a 2897926 (v.1) GUCC - CAEC Report#2 - 2023-05-25 CAEC Approval by Owner (show all files)
» |2 2922831 (1) GUCC WG#0 - Réalisation scans et traitements Associated Links: CDN Links
a 2910704 (v.1) GUCC #1 - Modéles Simplifiés Catia V5
D a 2910704 (v.2) GUCC WG#1 - Modeles Simplifiés Catia V5
(212011135 (1) BUCC #2 - 0 Dravings This page hiips-//edms cern ch/document/2922831/1
S Files
@ Engineering Department
5 Add | (5 Perpage 10 | v
= Name Size Last modified date Last modified by
r .
Integ ration 4 o > W2 m—

More info

Sub-Documents = Used In | Approval & Comments | Access rights | Versions | History

Create subdocument Attach document Detach Export to Excel Request access Add all to Caddie Download files Hide Obsolete | Perpage 100 v | View mode: | = ‘

Protocole de maillage des scans réalisés par I'Intégration

[ #.| Tille Files  Status Created on Author Document type Tags

] 10 2773962 v - Mandat groupe de travail realisation scans.. ¢ 1 () Released 2022-01-17 ‘Yvon Muttoni Note

[F] 20 2707223 wd - Compte rendu 1ere reunion WG Réalisatio. @ 3 [} Released 2022-02-24 JEAN-BAPTISTE MAY Presentation / Fubl

[l 30 2916431 v 1 - Compte rendu 2eme reunion WG Réalisati w1 @ inwork 2023-07-14 JEAN-BAPTISTE MA" Note

[ 40 2922705v0.1 % ™  Bilan WG Réalisation des scans au CERN @ 1 Under Approval  2023-07-31 JEAN-BAPTISTE MAY Presentation / Publ...

[ 50 2798521 w1 - Cibles Georef avec BLK350 @1 @ inwork 2022-11-15 JEAN-BAPTISTE MAY Presentation / Fubl.
Jean-Baptiste MAYOLINI - ENJACE/INT

] 60 2539490 v 1 = Protocole de maillage des scans realises w1 @ inwork 2021-04-12 JEAN-BAPTISTE MA" Presentation

0 7o 2558377 v.1 - Tuto utilisation Cyclone Field @2 @ nwork 2021-04-14 JEAN-BAPTISTE MA) Presentation

[F] 80 2593866 v.1 - Tuta Utilisation Cyclone Register 360 @2 @ inwork 2021-06-08 JEAN-BAPTISTE MAY Manual / Guideline

] 90 2665008 v.1 - Viewer des scans Survey w1 @ inwork 2021-11-22 JEAN-BAPTISTE MA" Manual / Guideline

=i 1-- 2665252 v.1 = Viewer des scans intégration Truview @1 @ inwork 2021-11-23 JEAN-BAPTISTE MA' Manual / Guideline

B 1 1552431 v.1 - SCAN OF THE SURVEY @1 (@ Released 2015-10-09 Frederic LUIZ Manual  Guideline

H 4 |Pag Total: 11 (displaying 1- 11}
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Scannmg at CERN

WG Scan mandated by the GUCC

«  Sharinginformation on tips and tricks of software, hardware, and technology watch
*  Example: Testing scanners in the Technical gallery, these scans were performed by subcontractors managed by SCE/SAM

*  This activity being new, the integration and the design offices participated in the selection and choice of scanners to be used.

Scanner BLK2GO Static Trimble Photogrammetric Scanner
Conclusion PR completenesssczfapr)]ir?;r:g, el by daSEe Optimal: Accuracy / Alignment /Quality / Noise / Resolution Technology not precise enough for our needs
Photo '
Mesh
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Scanning at CERN

« WG Scan mandated by the GUCC

*  Share the progress of R&D in the improvement of the processing of scans by each department and the exchange of different techniques.

* Exemple:

*  To pass from point cloud to mesh on Catia, this operation takes a lot of time.

*  BE-EA-DC has developed a meshing software (still prototype): https://cernbox.cern.ch/s/AVKyTMEHgMZOMpG

” Ul prototype - Point cloud to 3D mesh compiler

s S ] S 1] W] Gt

Select algorithm Parameters

CE/RW
\

N

08/11/2023

ACTEMIUM

Thread Count: 1

Submit thread count

Seatng

Scaled by the mverage ditance between ponts mutiphed by this vakor.lndeendent of sbiciute unts.
ecommended: 2

the bess precise. i the mesh

Courtesy
Kevin Buffet
Jelle Metselaar

nnnnn

4: Enter parameters as needed
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https://cernbox.cern.ch/s/AVKyTMEHqMZOMpG

Scanning at CERN

WG Scan mandated by the GUCC

There is great interest in the future PLM in order to be able to store scans of all services in a common directory that is available to all services

A methodology for managing scans in PLM will need to be drafted

.
B<PLm evlf oo |
LER X L} 5722150231001 5. X
£$ ST2218023 1.01 Scan LEIR Survey 2022 Box1 7 [ Gl e B e |28 e
S$T2218023 1.01 O In Preparation % @ 7

Scan LEIR Survey 2022 Box1

LRASINTEGRATION

No workflow found No baseline found
CERN Design
BOM Documents CAD Documents EDMS Documents  Additional Reviewers
3 CAD Documents ., Q €@ Hidden e iE o2
= I Type Documen_. §1 | V42 | Gen_ | lsCur_ | Defiticn CERN Drawing Refor_ | State | DesignCod.  Responsibl_ | Repr | Material[..] Mass_ | Catal. | Stand.. | Created From. | Claimed By . | CreatedBy.  Frmz. | Proviou
m | Mechanical/Pat  STZZIB0ZZO01  AAOT 1 Scan LEW Survey 2022 Box1 Clowd InPre_ 2 Other (m] (m] Danigidel &l Daniel el O
M | Mschanical/Part  STZ218023.02 AADT 1 Scan LEIR Survey 2022 Boxl detalled InFre.  ARASINTEG Master nazn 0O stzzisogs Danieldel Al Daniel e 0

Page: 1061 2 Results

For the moment, we have shared the shortcuts of the scan folders of each service and the links in smarteam

\\eosproject-smb\eos\project\w\working-group-realisation-scans
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Scannmg at CERN

Other WG’s recommendation:

»  Study software to create better quality meshes, faster and compatible with Catia

*  Poolingorders for licenses and hardware could perhaps save money

*  Technology watch
*  Forthesereasons, the WG scan recommends keeping this WG alive in the GUCC by conducting one or more annual meetings
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Thank you

Do you have questions?
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