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ContextCapture creates reality meshes, terrain models an
orthophotos from photos and/or lidar point clouds
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Mission

ContextCapture is part of Bentley’s iTwin Context
solutions with products such as Orbit 3DM.

ITwin Context mission is to help users capture,
manage, analyze and share 4D digital context for
digital twins.

ContextCapture mission is to enable users with the
creation of reality data to provide digital context to
support the design, construction, operation and
maintenance of infrastructures.
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ITwin Context - Reality Data Creation & Consumption
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ProjectWise ContextShare

Context Capture

0 rh i t 3D Mm %8  Reality Data Web Viewer
9 CONNECT Edition
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Mixing all sources in a single multi-resolution mesh
Photo 3D Model
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Laser point cloud import

» Supported files: opc, .e57, .1as, .ptx, pod, .ply (mobile)

* Import in existing block

— Known scan position or trajectory
— Consolidated and Geo-referenced
— Photo block adjustment (auto-fitting)

» Scan/photos merging
— Hybrid 3D model
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— Texture/geometry priority

8 | WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated



Key Principles

— Spatial relationship between images

— Scaling / georeferencing

— Reconstruction & 3D Reality Model production
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Software architecture

ContextCapture MASTER ContextCapture ENGINE
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5 L ] CCEngine - INTERNAL - 0

Vi £
Abbaye » Amaud_Castle -AT-AT(2) »
B Abbaye
Amaud_Castle Block - Arnaud_Castle - AT - AT (2)
Amaud_Castle - AT Result of aerotriangulation of Arnaud_Castle - AT (2015-0ct-01 14:30:11) .
Amaud_Castle - AT - AT
4 Reconst 124 photo(s), 0 control point(s), 0 user tie point(s)

General | Photos | Controlpoints | Tiepoints | 30 view

Complete photos
The blockis ready for reconstruction.

Positoning level: absolute
Aerotriangulation report: View | Open

124 photo(s) in 2 photogroup(s), 1.3 gigapixels

124 photo(s) in the main component

124 known position(s) and 124 known rotation(s)

0 control point(s) (0 full point(s), 0 horizontal pont(s), 0 vertical point(s)) among which 0 chedk point! -—
O user te pont(s)

25450 automatic e point(s)
Resokution ranges from 0.0034 units fpixel to 0.013 units pixel

Processing application:
- Listening to job queue

User interface:
- Data management
- Sending jobs to job queue

- Can be closed once a task
IS submitted

- Processing the jobs
- 3D model production by tiles

Shared Folder

Bentley
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Versions

— Desktop
« 1 Master project viewer
e 2 engines maximum

— Center (processing parallelization)
* Unlimited input
* Multiple Engines

— Cloud Console
* Online processing
* Direct link to ContextShare
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ContextCapture updates

New Interface

B Wingtra Jurich <<
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ContextCapture updates

New Interface
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ContextCapture updates

More compatibility with Orbit

- ContextCapture block to Orbit Run export

- Point cloud production: OPC

- 3Dtiles and w3sm compatible with Orbit 3DM cloud
- Insights annotation export

2

ContextCapture
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ContextCapture

New user guide

| WWW.BENTLEY.COM
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2022 Quick Start guide Bentley

ContextCapture Quick Start guide

Abstract

The purpose of this document is to help a user to start working with ContextCapture. Therefore, the workflow
and explanations are based on the ContextCapture desktop edition (the same principles and options are
available on other versions).

After a brief statement on the software key principles, you will be guided through the steps to install the
software and create a blank project. Then a typical workflow will be explained in detail with a step-by-step
exercise on a drone captured image dataset. The test dataset that is used in this exercise can be downloaded
here.

At the end of this guide, you will know the basic principles of ContextCapture and should be able to process your
own dataset within the application.

Bentley
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ContextCapture: key features

- New Aerotriangulation

- New automatic image equalization

- Oprimized processing speed and job structure
- Reconstruction: manual ROI edit

- Mesh touch-up

- Orthophoto instance and touchup
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New Aerotriangulation

A simpler interface to submit aerotriangulation

Features

» Simplified wizard

« More weight on RTK image position

- Combine scaling constraints
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.é Aerotriangulation definition

ContextCapture Updatel9 & 20

Aerotriangulation definition

Define parameters and submit aerotriangulation processing.

Output block name

Positioning/georefere...

Settings

Settings = d

Choose aerotriangulation settings.

Poses and tie points
O Compute @ Adjust O BExtend O Lock Advanced...

Computing tiepoints and adjusting poses.
Parameters: normal keypoints density, default pairs selection mode.

Optical parameters
® Adjust rmain parameters O Lock all parameters Advanced...

Adjusting focal length, principal point, radial distortion and tangential distortion.
Keeping aspect ratio and skew unchanged.

Targets extraction: Mone ~

Blockwise color equalization: D

Create splats: (:)

< Back &) Next @ submit Cancel




InpUt Image CO|OI‘ equalization USing AI/ML ContextCapture Update 20

Improve the color coherence of your input dataset for more uniform textures

Original After Al correction

Particularly Useful when the input dataset
combines photos

« with large color differences

« coming from different cameras

« Captured under changing weather conditions

Original

After Al correction
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New job structure for simpler workflows

All jobs are now unique and can queue multiple tasks

Benefits

« User interface is much more responsive,
especially when submitting, updating
cancelling large jobs (seconds VS tens of
minutes).

* Orthophoto parts merging and point cloud
merging are now production settings

« Simplifies the generation of optimal LOD
structure for better performance a display
in local and cloud viewers

* More detailed error details summary

| WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated

Format/Options

Choose output format and options for the production.

3D model in 35M format, suitable for display, analysis and editing in Bentley

Format: |Bentley Scalable Mesh (3SM) design applications

[ Generate Web-Ready Scalable mesh

/ ail (100
Generate LOD across tiles: o I

Type: Adaptive tree

Node size: | medium (~35 kB/node) -~

ContextCapture Updatel9 — November 2021

Format/Options

Choose output format and options for the production.

Resolution (meters): | D.DBH

Maximum image part dimension (px): 4096

Projection mode:

Highest point w

Merge output parts I

Orthophoto

Color source: |Reference model ~

Format: | TIFF/GeoTIFF b

No data: E

Image sharpening: Enabled -
@ ContextCapture Master X
Error details
@ ContextCapture Master - Internal edition [mini-barmettes-uniquejob-fresh.ccm]
Project Block Reconstruction Production Tools Help Date Description Task Host
1 20/07/2021 11:17 [Error -1073741819] Engine Failure. TileProduction Emea80616
LI L B (Tile_+001_+000)
-barmettes-uniquejob- . 20/07/2021 11:17 (Error -1073741819] Engine Failure. TileProduction Emead0616
E "'i"s"o 5 by frash Production - Production_1 2 (Tile_+001_+001)
Vv Orthophoto/DSM_1 & jescrpt e 7
.;.";.,wﬁwj 1 20/07/2021 11:17 (Error -1073741819] Engine Failure. TileProduction Emea80616
v Reconstruction_1 _ 3MX production (Tile_+000_+000)
Prod 2
Q-GBT;';Z?;VDh 4 General  Properties 3D view 20/07/2021 11:17 [Error -1073741819] Engine Failure. TileProduction Emeas616
Vv Reconstruction_2 23 tiles (Tile_+002_+000)
) p 1
v Reczsi,:;uo: Zrz} tiles - copy @ Failed 20/07/2021 11:17 [Error -1073741819] Engine Failure. TileProduction Emeasn616
© Reference model producti Operation failed. (Tile_+000_+001)
O e e mode pr e 0/ miasicns(e) completed. 07/2021 11:17 [Error -1073741819] Engine Failure. TileProduction Emeas616
& Production 1 6 error(s). Get error details | Export log file for technical support (Tile_+002_+001)

@ production 2
& Production 3
& production_4

Production 5

6 error(s), 0 warning(s)

Format: ContextCapture 3MX

More details




Improve error feedback and reporting ContextCapture Update 20

The error feedback now provides more information on the cause of the
Issue and potential issue resolution advice. Production - Production_1

3MX production

General Properties 3D view

@ Failed

The production failed

0/2 milestone(s) completed.

1 error(s). View error details | Export log file for technical support

* Error messages are more user oriented

* New error feedback Ul

m
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)
X

Error details for Production_1 =4 [ export Logs

€3  Input data not found
13/05/2022 11:03 | Emea80593 | Task Internal3DModel (Model [Reference Model])
Input data not found. Please check location. ("Ex02_Project/Wingtra_Zurich/IMAGES_2/20210411_zh4 _Flight_01_01519)PG")
[InputData_MNotFound]

22 | WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated Bentlegh



23

Reconstruction: manual ROI edit ContextCapture Update 20

The region of interest can now be drawn directly in the 3D view.

@ ContextCapture Master - Center edition [Wingtra_Zurich_cc.ccm*] = g X

Eg ContextCapture Center Sylvain Lotteau

Reconstruction - Reconstruction_9

General Spatial Framework Geometry Constraints ~ Reference Model — Processing Settings

(New) (Cancel

Spatial Reference System (SRS)

‘ WGS 84/ UTM zone 32N (EPSG:32632;

Region of Interest

Show details

Tiling

( Regular planar grid

Tile size (meters): |120.000000

Show details

Overview

Dimensions: 997.045 meters x 1966.86 meters x 100.083 meters

The tiling contains 95 tile(s).
Expected maximum RAM usage for a job: 14 GB

Region of Interest: Create custom-shaped polygon. @ 2]

WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated
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Reference model and mesh touch-up

Now available in Desktop mode

Features

Reconstruction - Reconstruction_1

General  Spatial Framework  Geometry Constraints  Reference Model Processing Settings

« Simplified view and tile selection e
- Manage reference 3D cache

* Mesh Touch-up tools
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Orthophoto dedicated instance

A set of tools integrated in ContextCapture Master to create and edit orthophotos =" ==

Benefits?

 True orthophoto

* Dedicated retouch menu

* Correct artifact due to coarse DSM

* Fix building edges
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Automatic detection
ContextCapture Insights!

Streamline the detection and 3D
location of objects from 3D
Reality Data using unique 3D
Machine Learning
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ContextCapture insights

Current

- Automatic image enhancement
- Automatic water detection
- Buildings (roofs) detector

- Cracks
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ContextCapture insights & Orbit

' [

EEf@EEBOE

Benefits?

* Propose automatic object and region extraction in
Orbit eco-system

« Anonymization, Asset inventory, Defect detection

« Support QA on this automatic detection

Object I
Open Vi
(1]
[0
a8
- |
-
="

* Optimize reality data and aggregated information
before publication

Bentley
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ContextCapture insights: coming soon

Automatic ground extraction




ContextCapture
Q&A

Thank you! Any question? Be nﬂeg
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