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Introduction

Quick poll

— ContextCapture users ?

— Other Bentley reality modeling product users ?
— Total beginners ?

— Persons in charge of data capture ?

— Persons consuming reality modeling data ?
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What is reality modeling ?

Capturing existing conditions in 3D using one or a combination devices.
(UAVs, Handheld Camera, Laser Scanner)

to support different applications such as

Mapping, Design, Construction, Inspection and
Asset Management

VAT [T R
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Why Model Reality?

Understand the . Risk
existing conditions e management
Identify Need / '\ Standards
Objectives /
Virtual Renewal / Egg:g:ﬁl (/;
In specti on Replacement
Procurement
: : Changes
Visual Operation - : 2 9
Condition \ detection
Performance
Tr_aining _and : Operation . Docume_nt
simulation Service construction
Delivery
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Why Model Reality?

Risk
management

Understand the
. e Service /
existing conditions e
Identify Need / '\ Standards

Objectives /

Funding /
Economic

Procurement

= Benttey
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Why Model Reality?

Changes
detection
Operation \ Commissioning Docum e.nt
Service construction

Delivery
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Why Model Reality?
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Why Model Reality?

Unlimited Scalability

75 Bentley
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Infrastructure | Petrochemical Plant
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Urban Planning | Aligning Conceptual Design With Reality
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Surveying | Building Conditions and Roof Structures

NOT FOR DISTRIBUTION, CONFIDENTIAL | © 2014 Bentley Systems, Incorporated | 15



Transportation | As-Built Structures Modeling

E Bentle
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Surveying | Stockpile Volume Measurement

| Coordnate | Distance | Surface | Volume

Click on the model to define a base surface.
Double dlick to add the last point. Backspace to delete the last point.

Method |Mean plane v

Polygon perimeter 91.13m
Polygon area 612.38m?2
Volume 1527.53 m3

Coordnate | Distance | Suface | Volume

Click on the model to define a base surface.
Double dick to add the last point. Backspace to delete the last point.

N ~—

Polygon perimeter 91.13m
Polygon area 612.38m?
Volume: 1527.53 m3
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Communication | lllustration of Disaster Impacts




Mixing aerial and ground
photography
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The interest of the fusion

 Mixing dataset from
different point of view
 Covering the model from

all angles YEEER EEN:
 Mixing dataset at different & '
resolution

msenrey QG ENELERZZ
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Two workflows

«  Workflow 1 : mixing dataset that are too different to be matched automatically.

«  Workflow 2 : mixing dataset that are difficult to mix fully automatically.

5 Bentley WO ERILI R 17
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Two workflows

« Workflow 1 : mixing dataset that are too different to be matched automatically

= Create two independent blocks (or more) : Block_1 / Block_2

= Process AT separately on each of this block.

= Create user tie-points in Block_1 (at least 3). It should be visible in the photos of Block_2 as
well.

= Export the tie-point list in a txt file.

= |mport the tie-points as control points in Block_2

= Perform the control points measurement in Block_2

= Resubmit Block_2 AT and choose “use control points for rigid registration”

= Merge both blocks

= (Create a reconstruction (adaptive tiling)

= Submit production

emsentey WU ERENEE A
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Workflow 1

= Create two independent blocks (or more) : Block_1 / Block_2

Project Block Reconstruction Production To

1- PHOTOS

|| AERIAL
|| GROUND

/2y Beniley
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Mew block
|r'r'||:lljl"t blocks...
Reference manager...

Rename

VAT [T R

Block - GROUND

enter your description bere

241 photo(s), 0 control point(s), 0 user tie point(s)

General | Photos | Control points I Tie points I Additional data | 3D view

Important notice on photogroups: For optimal predision and performance, please chedk that your input data fulfill these conditions.

|ﬁ Add photos... |'| |¢H Import videos... | [ ‘& Remove phatos [ i Set downsampling... | \W Check image files. .. ‘ |Q Import positions. ..
+” Photogroup Status Ne. of photos  Main compone  Camera < Sensorsize .’ Focal length 35 mm eq.
Photogroup 1 @ 241 photo(s) 0/241 photo(s) 573 mm &mm 36.5217 mm

NOT FOR DISTRIBUTION, CONFIDENTIAL | © 2014 Bentley Systems, Incorporated
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Workflow 1

= Process AT separately on each of this block.

Bentley

Bwabniving Irrastuctare
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Workflow 1

= Create user tie-points in Block_1 (at least 3). It should be visible in the photos of Block_2 as well.

F= Bentle

Bwabniving Irrastuctare

v RN

User tie paints

User tie points editor

Spatial Reference System (SRS): 14/ \wss 84

Set the SRS of al points to selected one

<

Zoom: uheel ; ot ; +; - 0| Move

: cick and drag |

.:r_

!

v shift dick | Quali

ched (Load original: )

RMS of RMS of dist.
Name Longitude Latitude Blipsoidalheight & 0 T TR o
User tie point #1 23517074 438559999 74883 048 0030
User tie point #2 23523182 438571079 | 74915 a7 0050
User tie point #3 23526541 488557250 81572 a0 0007
User tie point #4 23533559 438568607 | 76.938 048 0.031
Photos Measurements.
Me ts:
Display photos: |That midht view point ¥ Display paints: |All = Display hints: |Yes = eas“'emf”
02_064000_31 02_054000_31 02_064000_31 02_064000_31 03_067000_41 03_067000_41 03_067000_41 067 2193 067 2134 02 072000_56 02_072000_56 Image x ¥

o

TLEY PROJECTS 656826 326506 O

TLEV PROJECTS 212041 549231 O

TIEY PROJECTS 139441 351935 @

TIEY PROJECTS 130617 226251 (@

< >
Statistics

Al user tie points:
- number of points: 4
-RMS of reproj. errar: 0.43 px
-RMS of dist. to rays: 0.034m

Current photo:

- number of usable measurements: 1
- RMS of reproj. error: 0.85 px
-RMS of dist, to rays: 0.038m

NOT FOR DISTRIBUTION, CONFIDENTIAL | © 2014 Bentley Systems, Incorporated
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Workflow 1

= Export the tie-point list in a txt file.

File| Actions
=
™

WGES 84
Export...

=) points.txt - Notepad = - o IEE
File Edit Format View Help

Ctrl+Q Longitude

User tie point 21 23517074
User tie point #2 23523182
User tie point 3 23526541
User tie point 4 23533559

Bentle

Bwabniving Irrastuctare

Latitude

48.8559999
48.8571079
48.8557250
458568607

Ellipsoidal height

74.883
74.915
81.572
f6.938

VAT [T R

rJSEr‘_tiEJJOint_#l 2.35178738081 48.8559998655 74.8826741181
User_tie_point #2 2.35231819422 48.8571878831 74.9158913293
User_tie_point_#3 2.35265485346 48.8557249982 81.5715659826
User_tie point #4 2.35335592111 48.8568686632 76.9375647483
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Workflow 1

= |mport the tie-points as control points in Block_2

Control points
J:'i.Cti ons Spatial Reference System (SRS): 4o |WGS 84 -
Na?ne Category Chgck Given Given  Given
paint Longitude Latitude Ellipsoidal height
Control point #1 Full [l 2.3517074 43.8559999 74.883
Control point #2 Full ] 2.3523182 438571079 74915
Export... Control peint £3 Full ] 23526541 488557250  81.572
Ext Ctrl+Q Control point #4 Full | 2.3533559 43.8568607 76.938
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Bwabniving Irrastuctare

VAT T E

NOT FOR DISTRIBUTION, CONFIDENTIAL | © 2014 Bentley Systems, Incorporated | 28



Workflow 1

= Perform the control points measurement in Block_2
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Workflow 1

= Resubmit Block_2 AT and choose “use control points for rigid registration”

Cutput block name

Components

Settings

/2y Beniley

Bwabniving Irrastuctare

Positioning/georeferencing
Choose how the aerotriangulation should place and orient the block.

Positioning mode

() Arbitrary
Block position and orientation are arbitrary.

() Automatic vertical

The block vertical direction is oriented according to input photo orientation. Block scale and heading remain arbitrary.

Use positioning constraints on user tie points
The black is rigidly placedforiented/scaled thanks to predefined constraints.
(") Use photo positioning data for adjustment (3611/3611 photos have positioning data)
The block is adjusted according to photo positions {advised with accurate positions).
(") Use photo positioning data for rigid registration (3611/3611 photos have positioning data)
The blodk is rigidly registered to photo positions (advised with inaccurate positions).

(") Use control points for adjustment
The block is accurately adjusted to control points (advised with accurate control points).

(@) Use control points for rigid registration

The black is rigidly registered to control points without handling long-range geometric distortion {advised with inaccurate control points).

VAT T E
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Workflow 1

= Merge both blocks

Merge blocks

__ Sol-AT

. Sol-AT-AT
B Sol- AT- AT - AT Unload
W RIoac

75 Bentley
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Workflow 1

= Create a reconstruction (adaptive tiling)

Mode |Ma|)tm|: tiling = | Adaptively subdivide reconstruction into boxes to meet target RAM usage.
Options
Target RAM usage | 16| 6B

Discard empty tiles

COverview

The tiling contains 16 tile(s)
Expected maximum RAM usage for a job: 15 GB

75 Bentley
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Two workflows

« Workflow 2 : mixing dataset that are difficult to mix fully automatically

= Create two independent blocks (or more) : Block_1 / Block_2

= Process AT separately on each of this block.

= Geo-reference both blocks separately (GPS tags, control points, control points extracted
from one block using tie-points).

= Merge both blocks

= Set the block type to “structured aerial dataset”

= Submit a new AT of the merged block

= Create a reconstruction (adaptive tiling)

= Submit production

mBentiey  WUG LT I7
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Workflow 2

= Create two independent blocks (or more) : Block_1 / Block_2

Project Block Reconstruction Production To

1- PHOTOS

|| AERIAL
|| GROUND

/2y Beniley

Bwabniving Irrastuctare

Mew block
|r'r'||:lljl"t blocks...
Reference manager...

Rename

VAT [T R

Block - GROUND

enter your description bere

241 photo(s), 0 control point(s), 0 user tie point(s)

General | Photos | Control points I Tie points I Additional data | 3D view

Important notice on photogroups: For optimal predision and performance, please chedk that your input data fulfill these conditions.

|ﬁ Add photos... |'| |¢H Import videos... | [ ‘& Remove phatos [ i Set downsampling... | \W Check image files. .. ‘ |Q Import positions. ..
+” Photogroup Status Ne. of photos  Main compone  Camera < Sensorsize .’ Focal length 35 mm eq.
Photogroup 1 @ 241 photo(s) 0/241 photo(s) 573 mm &mm 36.5217 mm

NOT FOR DISTRIBUTION, CONFIDENTIAL | © 2014 Bentley Systems, Incorporated
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Workflow 2

= Geo-reference both blocks separately (GPS tags, control points, control
points extracted from one block using tie-points).

Bentley

Bwabniving Irrastuctare
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Workflow 2

= Merge both blocks

Merge blocks

__ Sol-AT

. Sol-AT-AT
B Sol- AT- AT - AT Unload
W RIoac

75 Bentley
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Workflow 2

= Set the block type to “structured aerial dataset”

General Photos Point douds SUrveys Additional data 3D view

You can specify here additional knowledge on the acquisition in order to help the aerofriangluation.

Blodck type: |Str1..|ct|..|red aerial dataset - | Structured aerial dataset with vertical and oblique views.
Minimum viewing distance: | | meters Leave this field empty if unknown,
Maximum viewing distance: | | meters Leave this field empty if unknown.

When a block type is set to structured aerial data and all the photos have position and rotation information,
a tilt ratio is applied to help the keypoint matching of oblique and Nadir photos. Oblique photos will be
shrunk so that the horizontal surfaces will be similar to the nadir photos.

/2y Beniley
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orkflow 2

= Submita new AT on the merged block

75 Bentley
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Workflow 2

= Create a reconstruction (adaptive tiling)

Mode |Ma|)tm|: tiling = | Adaptively subdivide reconstruction into boxes to meet target RAM usage.
Options
Target RAM usage | 16| 6B

Discard empty tiles

COverview

The tiling contains 16 tile(s)
Expected maximum RAM usage for a job: 15 GB

75 Bentley
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Workflow 2

= Submit production

= Beniley

Irfradti ugbare
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Demo
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Any questions?
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