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COOQOCK - Digitale 3D-meettoepassingen voor een geindustrialiseerd bouwproces
bij nieuwbouw en renovatie

Workshops clusters en gesprekken bedrijven

Gebruikersnoden gebundeld tot type-situaties: definiéren scope, probleempunten (startpunt)
en visualiseren oplossingen en concrete toepassingen via demonstratiereeks (eindpunt):

| WP1: Digitale opmetingen werf voor offertefase, en werfvoorbereiding
1 [T 1
| WP2: Digitale ondersteuning metingen voormontage, productievoorbereiding en uitzetten
[l | [T T
| WP3: Gefaciliteerde tolerantiecontroles na plaatsing elementen in situ
[l | [T T
WP4: Digitale metingen voor de automatische herkenning/detectie van bouwelementen,
bouwmaterialen en bouwpathologieén

Demonstratiereeks 1 |

Demonstratiereeks 2 |

Demonstratiereeks 3

Technische workshops

Ll

WP5: Bredere disseminatie-activiteiten, organisatie

Kennis- demonstratiereeksen en workshops, opvolgingssessies, ...
opbouwende + creéren permanent vormingsaanbod
deeltaken Vertaalonderzoek Kennisverspreidende acties

Opstarten bedrijfscases deel B
(vanaf M18)
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What? The diversity of measuring devices

Measuring technology
Point surveying devices
Laser scanners

Digital cameras

Depth cameras

Form
Specific handheld hardware
Specific tripod hardware
App on tablet
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How to choose the adequate deliverable?

Delay to access data

e Accuracy of 3D Data
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Visual quality of 3D Data
Completeness of 3D Data

CAD/BIM
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E
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(@ Histogram [20160801_Prom1_TLS clou... ]
C2M signed distances[<0.1] (3371092 values) [256 classes] =
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C2M signed distances[<0.1]

COOCK “3D opmeten” — 26 08 2020

X

"CHE




How to choose the adequate technology?

Mobility

Skills to produce useful data

Total cost to get useful data

Software and hardware adjustability
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Applications for each project phase

PRICE OFFER FOR ROOF COVERING  * 4ucs

Price offer

Construction site preparation

Preassembly, production & transport

Assembly & positioning assistance

Tolerance control

Inspection ...

:
AMOUNT OF INSULATIONTO HOW TO ASSIST STAIRS

= : 5 ; \
AMOUNT OF CORROSION? REPLACE? PLACEMENT?

HOW TO MEASURE OPENINGS? »Y PANELS IN ACCEPTABLE
TOLERANCE?

HOW TO ASSIST PREFAB
INSTALLATION?



&

A NEW WORLD OF DATA FOR
DAMAGE ASSESSMENT!

RGB.... & DEPTH!!
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Some ‘concrete’ examples

Condition analysis backed by modern 3D surveying
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THE MAIN TOOLS USED @BBRI

Exterior
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Rgb pictures

Al

Rgb pictures

Point cloud

Panoramic
pictures
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Photogrammetry

* 3D reconstruction from images

e (Creation of detailed models based
on photos only

20171116 _ Kap4.psx — Agisoft PhotoScan Professional

File Edit View Workflow Model
=1 = M
Reference

B

B0 RR

AL BN B

Ortho  Teols  Help
X QA REEve & ¢QH

& X Model

hislad

WT.
WT.
WT.

Camerat™ X (m) ¥ (m)

EA

v

Total Error
Control points
Check points

<

Markers™ X{m) ¥ (m)

Z(m)

B i3

Sesssssrsseansessaris s es s
e
e
senarssnsseansaensEnennsrEs s
L -

>

Scale Bafs
Total Error
Control scale...
Check scale b...

Distance (m)

<

Accuracy (m)

Error (m)

WTCB-0067.JPG WTCB-0069.JPG WTCB-0070PG

L4 ] L4 L4 L4

WTCB-0072PG WTCB-0073.PG WTCB-0074PG WTCB-0075.PG WTCB-0076.JPG WTCB-0077.JPG

Workspace

BEEL oo X

WTCB-0078.JPG WTCB-0072.JPG

5 Workspace (1 chunks, 1332 cameras)

[7] Chunk 1 (1332 cameras, 104,359 points) [T]

Animation

®FI%

AGENTSCHAP
INNOVEREN &
\ ONDERNEMEN

@) wich.. i

WTCB-0080.PG  WTCB-0081JPG  WTCB-0082JPG ~ WTCB-0083JPG  WTCB-00B4JPG  WTCB-00BSJPG  WICB-00BGJPG  WICB-00BZJPG  WTCB-0088JPG
L4 L4 L4 L4 L4 L 4 L4 L4 L4 o o
y
gk shshshshswsBNEN
2

WTCB-0089JPG ~ WTCB-00S0JPG  WTCB-0091JPG  WTCB-0092JPG  WTCB-0093JPG  WTCB-0D94JPG  WTCB-0D95PG  WTCB-0D9UPG  WTCB-0D97PG  WICB-0098JPG  WTCB-0099JPG
« « « « « « « L L4 L4 L4

WTCB-0100JPG  WTCB-0IOLIPG  WTCB-0102JPG  WTCB-0103PG  WTCB-01040PG  WTCB-0105PG  WTCB-0106JPG  WTCB-0107.PG

WTCB-0108JPG ~ WTCB-0109JPG  WTCB-0110.JPG

b ab oalb sk sk sk o B B s -

CloudCompare v29.1 [

L4

Sessesassessisissnsissaseisrssatn
Sessesassessisissnsisaseisrssatn
s
sessesassessisissnsissaseisrssatn
Sessesassessisissnssaseisrssetn
s3sassaasersrsrsansassmssaarassen
sessssaasersrsrsanssasmseasrassen
sssssssassss gone in 521,129 sec
2615-16-18 18:34:56
postprocessing atlas... done in
3.285 sec

2018-10-18 18:35:28 Finished
processing in 1611.55 sec (exit

2815-16-18 18:36:47 SaveProject:
path = E:/3d studies/
2817/20171116 - Kapelleveld
AGvision/20171116 _ Kapd.psx
2818-16-18 18:36:47 Saving
project

2015-16-18 18336154 saved project
in 7.803 sec

2018-16-18 18:36:54 Finished
processing in 7.5es sec (exit
code 1)

2615-16-1% 13:36:54 LoadProject:
path = E:/3d studies/
2817/26171116 - Kapelleveld
AGYis1on/20171116 _ Kaps.psx
2615-16-18 18:36:54 Loading
project...

2615-16-18 18:36:55 loaded
project in 0.2¢1 sec

2615-16-18 18:36:55 Finished
processing in .285 sec (exit
code 1)

In [1]:
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VARIOUS STUDY OBIJECTS



Example 1

50 PHOTOS, STANDARD DSLR

IMG_0627.JPG IMG_0628.JPG IMG_0629.JPG IMG_0630JPG

IMG_0634.JPG IMG_0635.JPG

IMG_0641.JPG IMG_0642.JPG IMG_0643.JPG

IMG_0645.JPG

IMG_0648.JPG IMG_0649.JPG IMG_0651.JPG IMG_0652.JPG
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Example 1
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And then?

dative height
122
GENERATE USEABLE MEDIA (EXAMPLE 1)
620
u M.”517
Ceil / After
Source |mesh_N'lodeI_1 - Cloud.segmented.section.clean.raster(0.2) ~ | 415
Empty cells |Ieaveempty v| 1313
0.000000 = ) '
i
Grid 1]
1 L3
1 ®
step 0.400000 2| edit grid | 88002088 1108
. - 0000 L
size 92 x34 :=. ®
projection dir. |2 - | := Em]§
cell height |average height - | -4 := : :
: 1 0.903
Update E EE = :
: : §508
Results ® 1] 2008
® - 008
® - &
Volume: 427.512 ~ ]
Surface: 500.480

Added volume: (+)427.512

B = e e e
Removed volume: (-)0.000 B O g LS e e e o e
______________________ B L o

Matching cells: 100.0%
Non-matching cells:

ground = 0.0%
ceil = 0.0% v . .
* — S— Repair volume evaluation
| Copy to clipboard ‘
| Export grid as a cloud | 0.187
Num. precision |3 E"

0.084



Example 2

SMARTPHONE PHOTOS

IMG_20190206_114351,jpg IMG_20190206_114353.jpg

{EEEFET FIREFRRERER

IMG_20190806_114359.jpg IMG_20190806_114401.jpg IMG_20190806_114403.jpg

S—
‘ ~ =Y ) E

IMG_20120206_114415 jpg IMG_20120206_114418,jpg IMG_20120206_114420,jpg IMG_20120206_114422 jpg
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And then?

GENERATE USEABLE MEDIA (EXAMPLE 2)

3 _E Results = O >
File Edit Font Results

[Label [area [Bx [BY [width |+
g 275 Colonnegjpg 0.023 17950 178050 0150
a4 276 Colonnesjpg 0.085 22500 178250 0.300
& 277 Colonnegjpg 0.260 13100 173850 0.5320
278 Colonnegjpg 1.818 9.880 182.100 2.350
278 Colonnegjpg 0.078 9.280 1834320 0.300
" 280 Colonnesjpg 0.100 9.8580 183.900 0.500

<] I

&
M il

Bubbling evaluation
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Example 3

A VIDEO

“a ' AGENTSCHAP

(|

INNOVEREN &
| ONDERNEMEN

COOCK “3D opmeten” — 26 08 2020

17



Example 3

A VIDEO
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And then?

[® debris_light.pdf - Adobe Acrobat Reader DC — *

Fichier Edition Affichage Signer Fenétre Aide

Accueil Outils debris_lightpdf X ® A Se connecter

@ o= - B P& D
@ & @ & A | O = A

GENERATE USEABLE MEDIA

Aucun commentaire. [&
Tous les commentaires de ce document -
s'afficheront ici.

\L 3d PDF for sharing evaluation
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Example 4

&
LASER + PHOTOGRAMMETRY
] | . 1L 1 |._
IMGP2200_DxO_corrdist.jpg IMGP2201_DxO_coerrdist.jpg IMGP2202_Dx0_corrdist.jpg IMGP2203_DxO_corrdist.jpg
A ' gty b Ry
i\
IMGP2207_Dx_corrdist,jpg IMGPZZOB_onrrdist.jpg IMGP2209_Dx0_corrdist,jpg IMGPZZ'IO_DXO_corrdist.jg
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And then?

QUALITY CONTROL & FOLLOW-UP

@ Histogram [provincie_huis_aligned3 - cl.. — &

C2C absolute distances[<0.1] (9311888 values) [256 classes]
120000

100000

80000

Count

60000

40000

20000

]
0.008 0.016 0.024 0.032 0.04 0.048
C2C absolute distancesl<0.11

Cloud-to-Cloud
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-0.012496

-0.018745

Cloud-to-BIM

@ Histogram [Scan-1.segmented.segment.. — O
C2M signed distances[<0.03] (8122932 values) [256 classes]
80000
70000
60000
= 50000
=
g 40000
o
30000
20000
10000
0
-0.024  -0.016 -0.008 0 0.008  0.016  0.024 21
C2M signed distances[<0.03]



Perspectives

For the future
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THE FUTURE? QUALITY FRAMEWORKS

2 3-C-1
0-A-1 = e Untextured
Color image = Image set | F triangular 3D mesh

g (tri-mesh)

3-C-2 3-D-1
Tri-mesh with |- Low poly mesh with
texture . . baked texture

(= N ‘ e\ AGENTSCHAP B .
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THE FUTURE? SEMANTIC DATA!

Floors

1. Automated shape fitting

Plane fitting

2. Automated layer extraction

‘ o,

Carpentry ¥y Roof interior finish

wl fn '\ AGENTSCHAP
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3. Automated image export
(for material/damage identification)
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THE FUTURE? MATERIAL / PATHOLOGY IDENTIFICATION & INFORMATION !

Gamma X-stralen Ultraviolet Infrarood Micro-golven Radio
I I l I I I l I I I I l I
-12 -9 -6 -7

10 10 10" 10° 10° 107 107 107 10" 10°
Golflengte (m)
Golflengte (nm)
Beton Ba kS teen (met metselwerk)
Euville

Savonierre 1/2 finne

Massangis

Metaal (algemeen)
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THE FUTURE? AUTOMATED ANALYSIS AND REPORTING TOOL

Status

St

e

AGENTSCHAP
INNOVEREN &
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Visualize 2D data

3d viewer (Potree) Image summary

100%

B | Choose ortha's!

HD Orthophotos

Left Right Front Back

Isometric front Isometric back

Cancel
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EXPLORE NEW HORIZONS...

@ CloudCompare v2.10.2 (Zephyrus) [64-bit] - [3D View 1] - X
@ File Edit Tools Display Plugins 3D Views Help -8 %

PBEGEFLEHX J19 REEY FiERY 21N ER LT I anecsi =3

__ |DBTree g T
8 #i
¥ [ & Tile_+002_+002.las (D:/Projets MVS en ..
L] ¥ [ S Tile_+002_+002 - Cloud J}
11 ¥ [] 3 Dip: 003 deg. -Dip direction: 22... ,@
[ & vertices

i —E [ Compressed normals

E
Dz20@

AR

w3

HEO (> e}

Properties 5
State/Value ~
Tile_+002_+002 - Cloud
%]

me (D) O

g@buEnERLO+T

s
L
5$
8
4

bnsions ~ ¥:30
Z:3.076
¥ 0940225
er ¥: -0.0495176
Z.-118212
Object ID: 4 - Children: 1
jsplay |30 View 1 -
9,868,846
it (0.00:0.00:0.00)
ale 1.000000
3 3 A
2
< >
Console 8%
[13:11:59] [Render screen via FEO] =
[13:11:59] [Snapshot] File 'E/Export illustrations/Macro/macro_helicandb,jpg’ saved! (1543 % 810 pixels)
[12:13:25] [GL Filter] Filter initialized
[13:13:25] Note: go to << Display > Shaders & Filters > Mo filter >> to disable GL filter
%

E AL Taper ici pour rechercher
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Bedankt!

M. de Bouw — Labohoofd
« Renovatie & Erfgoed »
michael.de.bouw@bbri.be
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