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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

5 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated Bentleyu



6

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 — Drone acquisition

* Imagery capture:
e 2km? area
« 4983 images
* RIG device: 4 Obligue cameras
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Data capture — Drone acquisition

* Imagery capture:
« Camera positions are known
« Camera rotations are known
* 11 GCPs equally spread on target area

« Capture metrics:
* Flight height - 27000m
« Ground Sampling Distance — 6¢cm
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Data capture — Reality Mesh Processing

 Project preparation:

* In ContextCapture Center

* Imagery import
 Calibration file import
 Flight metadata import

« Ground control points import
* GCP reqistration
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Data capture — Reality Mesh Processing

 Aerotriangulation:

* In ContextCapture Center

« Based on Ground control points

« Quality analysis
* Visual assessment on splats
* Metrics review in quality report

i4 27 40 33

(5verlap grap

10 | WWW.BENTLEY.COM | © 2018 Bentley Systems, Incorporated Bentleg®



Data capture — Reality Mesh Processing

 Reality Mesh processindg:

* In ContextCapture Center

« Automatic processing on 4 Engines

« 4 processing days
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Data capture — Reality Mesh Processing

 Roof detection:

 Detector creation using
ContextCapture Insights

* Image labeling for training

« Application of detector on
oriented images
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Data capture — Reality Mesh Processing

« Roof 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 — Reality Mesh Management

 Data Sharing:

* From 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

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

B Expert advisor
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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 — Aerial acquisition

* Imagery capture:

Helsinki metropolitan area 396km? area
42,705 images

3400 GPix

RIG device: 1Nadir + 4 Obliques
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Data capture — Aerial acquisition

* Imagery capture:
« Accurate camera positions
« Accurate rotations
 High resolution images

» Capture metrics:
* Flight height - ~1500m
« Ground Sampling Distance — 7cm
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Data capture — Reality Mesh Processing

 Project preparation:

* In ContextCapture Center

e XLS block import

| WWW.BENTLEY.COM

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

Control Points

SRS and project settings

© 2018 Bentley Systems, Incorporated

Blockimporte

Help  Q Tell mewhat you
g % ﬁ“‘ Calibri 2 Virap Tent Genenl - [ | Normal Bad Good Neutral
Pate ﬂ:ml.n bt | B F W |BI Merge&Center = § = % + % &3 F‘u"’m“:;' Fope o (PR unkescell
Cigooara 5 Font Algnment 5 Nomoer styes
Al ¥ 3 Name
a 8 ) 3 " ' )
1 [Name. IphotogroupName  Essting Northing Height Omega Phi Kappa
2 [Nadir/22012-Lvi02-Color.tif Nadir 481628.6518 3622826752 1158.5674 0.29746 152861
3 |Nadir/22013-Lvl02- Color.tif Nadir 481632.4074 3622697.698  1158.4135 0.33903 218253
4 ‘Nld\f/ZZOld'LVW}COlOF.‘I' Nadir 481636.6052 3622569.128 1158.0327 0.32851 2.13847
5 |Nadir/22015-Lvi02-Color.tif Nadir 481640.5069 3623953 1157.259 033091 149092
6 | Nadir/22016-Lvi02-Color.tif Nadir 481643.6226 3622310.978 1156.6152 0.38422. 142879
7 |Nadir/22017-Lvl02-Color.if Nadir a81645.4792 3622181498 11554533 035851 0.39982
8 |Nadir/22018-Lvi02-Color.tif Nadir 481645.1607 3622051.218 1154.7251 0.31326 1.07121
9 |Nadir/22019-Lvi02-Color.tif Nadir 481643.2774 3621922.52 1154.5148 0.36166 -1.09462
10 |Nadir/22020-Lvl02-Color.tif Nadir 481640.6009 3621793.939 1154.7492 0.36333 1.14629
11 | Nadir/22021-Lvi02-Color.tif Nadir 481638.14 3621664.333 1155.345 0.33044 -0.85585
12 | Nadir/22022-1vi02-Color.tif Nadir 481636.9864 3621525.755 1156.9352 0.33188 0.48054
13 |Nadir/22023-Lvi02-Color.tif Nadir 481637.7728 3621407.831 11594162 0.4202 2.08444.
18 |Nadir/22024-Lvi02-Color.tif Nadir 481638.5051 3621278.794. 1161.9149 027972 0.22117
15 | Nadir/22025-Lvi02-Color.tif Nadir 481637.9927 3621150.054 11634986 03207 0.31305
16 Nadir/22026-Lvl02-Color.tif Nadir 481636.9552 36210208555 1164102 033814 0.02027
17 | Nadir/22027-Lv102-Color. i Nadir 481635.7845 3620892.711 1163.906 0.35211 0.3256.
18 |Nadir/22028-Lvl02-Color.tif Nadir 481634.2409 3620763.021 1162.7489 0.3061 -0.7305
19 |Nadir/22029-Lvi02-Color.tif Nadir 481631.9392 3620633.874 1161.5937 0.36334 -0.97003
20 | Nadir/22030-Lv102-Color. Nadir 481629.2219 3620503.423 1161.005 0.35122. 141505
21 |Nadir/22031-Lvioz-Color.tif Nedir 2816285156 3620374387 11644793 0.34188 12244
22 |Nadir/22032-Lvi02-Color.tif Nadir 481627.3104 3620244.824 1163.7574 0.31947 0.72595
23 |Nadir/22033-Lvi02-Color.tif Nadir 481627.7637 3620113.944 1163.9507 0.32952 10773
24 Nadir/22034-Lyl02-Color.Aif Nadir 481628.8172 3619984507 11641964 038513 132255
2 ‘Nidrr/2203& Lvi02-Color.tif Nadir 481631.4494 3619855.61 1164.0135 0.29171 2.37842
26 | Nadir/22036-Lvi02-Color.tif Nadir 481624.2479 3619726.007 1164.179 0.32284 1.11762
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Data capture — Reality Mesh Processing

 Aerotriangulation:

In ContextCapture Center

Based on accurate metadata

‘structured aerial’ mode

RIG constraint: multi-camera platform
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Data capture — Reality Mesh Processing

 Reality Mesh processing:

* In ContextCapture Center

 \Water surfaces constraints

 LOD across tile: unigue mesh generation

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

OpenCities Planner
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Other use cases
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