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Reality Modeling

Capturing existing conditions in 3D USINg one or a
combination devices.

to support different applications such as

Mapping, Design, Construction, Inspection and
Asset Management
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ContextCapture Overview

ContextCapture can use a wide array of acquisition devices
. £ .
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Unlimited Scalability
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2 scenarios
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Overview for a typical drone project

Mission purpose: On a 2km? area, extract the roof surfaces for solar
analysis and share information among colleagues
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Data capture T Drone acquisition

Almagery capture:
A2km?2 area
A4983 images
ARIG device: 4 Oblique cameras
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Data capture T Drone acquisition

Almagery capture:
ACamera positions are known
ACamera rotations are known
A1l GCPs equally spread on target area

ACapture metrics:
AFlight height - 1000m
AGround Sampling Distance i 6cm
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Data capture T Reality Mesh Processing

AProject preparation:

AlIn ContextCapture Center

Almagery import
A Calibration file import
A Flight metadata import

AGround control points import
A GCP registration
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Data capture T Reality Mesh Processing

AAerotriangulation:

AlIn ContextCapture Center

ABased on Ground control points

AQuiality analysis
A Visual assessment on splats
A Metrics review in quality report
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Data capture T Reality Mesh Processing

AReality Mesh processing:

AlIn ContextCapture Center

A Automatic processing on 4 Engines

A4 processing days
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Data capture T Reality Mesh Processing

ARoof detection:

ADetector creation using
ContextCapture Insights

Almage labeling for training

A Application of detector on
oriented images
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Data capture T Reality Mesh Processing

ARoof detection:

detector application

Images used for detector 4493
application

Amount of detected roofs TBD
Human time dedicated to Imin
detector application

Machine time dedicated to 30min
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Quality has been assessed
and 95% of the roofs have
been well iIdentified.

Some difficulties remain on the
very large structures that were
less populated during training
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Data capture I Reality Mesh Management

AData Sharing:

AFrom ContextCapture Center

Taille ~ Owner

- m T Type Madified
to B e I I tI ey C I O u d S e rVI C( 3 Production_12_Large12_KeepSeg 3D Scalable Mesh 259,549 KB arnaud.durante@bentley.com 2019101055548PM  (F)
Production Tile +002 +016 3DTiles Web Ready 3D Scalable Mesh 220226 K8 arnaud.durante@bentley.com 2019-10-11 8:56:23 AM

AUpload of Reality Mesh,
Images and positioning data
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Overview for a typical drone project

B Expert advisor
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Project Block Reconstruction Production Insight Tools Help Arnaud Durante ~

Am 7| @ context Center edition
1- PHOTOS/POINT CLOUDS ~ 2- CAMERA PROPERTIES - 3- AEROTRIANGULATION  4- RECONSTRUCTION SETTINGS 5 PRODUCTION The workflow is complete. X

B Utah-Bing Production - Production_12_Large12_KeepSeg

2 images
. Block_1
Block_1 - AT
Block_1 - AT - AT
Block_1 - AT (2)
v || Block 1 - AT (2) - AT General Properties 3D view
© Insight_Large_Extract_1
@ Insight_Small Extract_1 f# 2 0 M e
© Insight_Small_Extract_70
v B Reconstruction_2
&) production_01_3MX_Extra_StGeorges
@) Production_4

3MX production, 39 job(s)

Productlon 1 Large 13
(@) & Production_12_Large12_KeepSeg
Block_1 - AT (3)
I/ Block_1 - copy

v | Block_1 - Large Extract
@ Insight_1

v | Block_1 - Mini Extract
© Insight_00
© Insight_70

v | Block_1 - Small Extract
© Insight_1

© Insight_70
ExtractHiep
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Overview for a typical aerial project

Mission purpose: Model the Helsinki metropolitan area to consume

within an platform for town planning.
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Data capture I Aerial acquisition

Almagery capture:
AHelsinki metropolitan area 396km? area
A42, 705 images
A 3400 GPix
ARIG device: 1Nadir + 4 Obliques

20 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated

s B B A s 2 2 i IS Tk )
. .,Temppeliaukio;r:‘kir_}g“gbs-1"'-”_ \ \ M- 1 ' )= ‘

) R =3 . £s
thr\“iz}!'u,"f'l'M‘z.ﬂm.z::uf;['u;,.l Lo \ =L\ 2 i g A .KRDULN,UN‘H,'AKA
‘ =l

" [HAMIFelsinginvg: NN ,‘
taidemuﬂseo ' H'e SI ) kl
- Wt N | MESplaad i ” : % Ay
B e Nl o e N | @ 7L Kalppatoriy
A TRAMPET L e N e e
: 4 Ly "~ = NS h N
{ ,’\ A,»‘ l._ we 2T N & -
’ 82 A Akt 1 & KATAYANC
,_f_élelgsamerlnteatteg . \ R

A * vad)

2 4
22\ 15 "
W ® Designmuseo
y %D ) 7ot
PUNAVUORI

ASULIEANLINNA

Bentley



Data capture I Aerial acquisition

Almagery capture:
AAccurate camera positions
AAccurate rotations
AHigh resolution images

ACapture metrics:
AFlight height - ~1500m
AGround Sampling Distance i 7cm
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ata capture 1 Reality Mesh Processing

roject preparation:

AlIn ContextCapture Center

AXLS block import

Camera settings and calibration
Images « Pose » (Position, Rotation
Control Points

SRS and project settings

To o I
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Help  Q Tell me what you

= % Cut ol v v ® Gene: - i [~ | B: Good Neutral
2 Copy - Calibri A £ Wrap Tt General = jormal ac 00t leutral
P S e | B T 4T (B [T e ey [ra—t
cisboarg 5 font . Atgnment A wmee o sty
Al ¥ 3 Name
A 8 o & G " ' )
1 [Name. IphotogroupName  Essting Northing Height Omega Phi Kappa
2 |Nadir/22012-Lvi02-Color.tif Nadir 481628.6518 3622826752 1158.5674 0.29746 0.10313 152861
3 |Nadir/22013-Lvl02-Color.tif Nadir 481632.4074 3622697.698  1158.4135 033903 0.07757 218253
4 ‘Nauwr/ZZONVLvWZACcIor.m Nadir 481636.6052 3622569.128 1158.0327 0.32851 0.07069 213847
5 |Nadir/22015-Lvi02Color.tif Nadir 4816405069 3624295 1157.2593 0.33091 005732 149092
6 |Nadir/22016-L4l02-Color.tif Nadie 4B1643.6226 3622310878 11566152 038422 00199% 14287
7_|Nadir/22017-Lvio2-Color.tif Nadir 481645.4792 3622181.494 1155.4533 0.35851 0.05695 0.39982
8 |Nadir/22018-Lv02-Color.tif Nadir 481645.1607 3622051.218 1154.7251 0.31326 0.11064 1.07121
9 |Nadir/22019-Lvi02-Color.tif Nadir 4816432774 3621922.52 1154.5148 0.36166 0.06015 -1.09462
10 |Nadir/22020-Lvi02-Color.tif Nadir 481640.6009 3621793.929 1154.7492 0.36338 0.05578 1.14629
11 |Nadir/22021-Lvl02-Color.tif Nadir 481638.14 3621664.333 1155.345 0.33044 0.04247 -0.85585
12 |Nadir/22022-Lvi02-Color.tif Nadir 481636.9864 3621525.755 1156.9352 0.33188 0.01246 0.48054
13 | Nadir/22023-Lvi02-Color.tif Nadir 481637.7728 3621407.831 1159.4162 0.4202 0.03432 2.08444
18 |Nadir/22024-Lvi02-Color.tif Nadir 481638.5051 3621278.794 1161.9149 0.27972 0.12922 0.22117
15 | Nadir/22025-Lvi02-Color.if Nadir 481637.9927 3621150.054  1163.4986 03207 0.01667 0.31305
16 |Nadir/22026-Lvi02-Color.tif Nadir 4816369552 3621020.555 1164.102 0.33414 0.0408 0.02927
17 | Nadir/22027-LvI02-Color.til Nadir 481635.7845 3620892.711 1163.906 0.35211 0.06316 0.3256.
18 |Nadir/22028-Lvl02-Color.tif Nadir 481634.2409 3620763.021 1162.7489 0.3061 0.06214 -0.7305
19 |Nadir/22029-Lvi02-Color.tif Nadir 481631.9392 3620633.874 1161.5937 0.36334 0.05¢ 0.97003
20 | Nadir/22030-Lvl02-Color.tif Nadir 4816292219 3620503423 1161.005 0.35122 0.0463 141505
21 |Nadir/22031-Lvi02-Color.tif Nadir 481628.5156 3620374.387 1164.4793 0.34188 0.08838 -1.2244
22 |Nadir/22032-Lvl02-Color.tif Nadir 481627.3104 3620244.824 1163.7574 0.31947 0.19967 0.72595
23 |Nadir/22033-Lvi02-Color.tif Nadir 481627.7637 3620113.944 1163.9507 0.32952 0.16277 10773
24 |Nadir/22024-Lvl02-Color.if Nadie 4816288172 61994507 11641964 038513 oams: 13225
2 ‘Nadrr/2203& Lvi02-Color.tif Nadir 481631.4434 3619855.61 1164.0135 0.29171 0.1062 2.37842
26 | Nadir/22036-Lvi02-Color.tif Nadir 481634.2479 3619726.007 1164.179 0.32284 0.11607 1.11762
- 016126 0.92705
‘ ContextCapture Master - Center edition [Bing_SanDiego.ccm] 0.06393 1.16881
0.05291 141096
Project Block Reconstruction Production Tools Help GOmSy sloe
0.08526 1.25236
oosus 118
X 036097
0.09639 0.60712
010501 -0.01183
0.08563 0.24349
006707 0.00057
0.04205 0.56325
0073 065602
New block Project - Bing_SanDiego
enter your description here &
Reference manager...
Z 28 block(s)
Basemap manager...
=i Free up disk space. General  Options
k=] Rename
=)
L Nadir_205
L Right_ 204 -
|| Right 205 g e
__ san_Diego Nadir_205 Nadir_204
L_| San_Diego - AT )) - AT_Comp_exaust 21 photo('s) 121 photoﬁs) 16
|| San_Diego - AT )) - AT_Default 0 contrz_)! pox.nt(s] 0 contrgl pm_nt(s) 0 col
|| San_Diego - AT )) - AT Exaust 0 user tie point(s) 0 user tie point(s) 0 us:
|| san_Diego - AT)) - copy georeferenced  georeferenced  ged
|| San_Diego - AT )) - nadir_export — —
| San_Diego - AT ))_Z_Shift San_Diego- AT )) San_Diego - AT)) - nad
| San_Diego - AT ))_Z_shift02 644 photo(s) 142 photo(s)
| San_Diego - AT_Comp_Default (( 0 control point(s) 0 control point(
| San_Diego - AT_Comp_exaust (( 2 user tie point(s) 2 user tie point(:
Vv || San_Diego- AT)) georeferenced georeferenced|
v Reconstruction_4 =
@ Production01_Bing_Downtown_San_Diego San_Diego - AT )) - AT_Comp_exaust Bac
(@) production0? Bing Downtown San Dieaa Rev0? 844 nhotala) 11
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Data capture T Reality Mesh Processing

AAerotriangulation:

AlIn ContextCapture Center

ABased on accurate metadata

Abstructured aeri al

ARIG constraint: multi-camera platform
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Data capture T Reality Mesh Processing

AReality Mesh processing:

AlIn ContextCapture Center

A Water surfaces constraints

A LOD across tile: unique mesh generation

A Automatic processing on 6 Engines
A 20 processing days
A 5 processing days for Unique Mesh
A Total: 25 days
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Consumption for project planning

OpenCities Planner
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Other use cases
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