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What is a Digital Twin

Simple Definition: A Digital Twin is a virtual model of a real world
object.

® Datais at the core of all digital twin model creation.
® Digital Twins offer a means to improve business processes,
reduce risk, optimize operational efficiencies, and enhance

decision making with automation.

® More and more work can be done all digitally, and by
supporting digital twins, we support more modern and efficient
workflows.
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Layers of a Digital Twin

® Digital Twins have various levels of detail and assets.
® Layer detail depends on the goal of the models.

® Digital Twin data comes from a variety of sources.
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LAYER 5
Uses data from Layer 4 for
simulation

LAYER 4

Collects data from layers 0-3
(from sensors, |0T, connected
devices, etc.) to manage and
monitor systems and services

LAYER 3
Movements of people and
goods in the city

LAYER 2

Basic physical and
organizational structures and
facilities

LAYER 1
Current buildings in the city
(Building Information Modeling)

LAYER O
Terrain and basic
information about the city

LAYER 5
VIRTUAL
DIGITAL

TWIN

Information

LAYER 4
VIRTUAL
SMART
CITY

LAYER 3
MOBILITY

LAYER 2
INFRASTRUCTURE

LAYER 1
BUILDINGS

LAYER O
TERRAIN




Digital Twin Value

® The value of a Digital Twin
can be beneficial at every
phase of an asset's
lifecycle. It can provide
context for design and
permitting, help to managt
progress and compliance
during construction, and
monitor and predict
behavior throughout the
operations and
maintenance phase.
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Operations

* Specs

* Drawings

* Documents
* BIM models
* Analyses

« Geotach

+ OEM specs

3D/%R
Immersive
Visualization

* lo¥ feeds

s Sensors

* Drones

« Cameras

« LIDAR

« Point clouds

40
S Timeline of
Change

Information Al/ML

Analytics

* Assettags Visibility

« Work orders

* Maintenance
records

* Inspection
records
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Our Source of
Truth
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NEARMAP

VERTICAL PANORAMA OBLIQUE NEARMAP3D NEARMAPAI IMPACTRESPONSE
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TRUE ORTHO
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DIGITAL ELEVATION MODEL
(DEM)

DIGITAL SURFACE
MODEL (DSM)

POINT CLOUD
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Nearmap Digital
Twin Options
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How does Nearmap enable digital twins

TEXTURED MESH POINT CLOUD

@ ¢ HIGH RESOLUTION 3D MESH &
POINT CLOUD
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DIGITAL SURFACE
MODEL

@ ® FOUNDATIONAL DATA TO “GROW”

DIGITAL ELEVATION MODEL TRUE ORTHO

A DIGITAL TWIN

AI-BASED
FEATURE
EXTRACTION
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Digital Twin with Mesh and Point Cloud

A Digital Twin Basemap using Nearmap Mesh or
Point Cloud created through photogrammetry as g
a basemap to give context to proposed features. =
® Minimal processing work required.

® True representation of the build environment. = 5

® (Can struggle at street level.
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Digital Twin with Mesh and Point Cloud

Mesh is not quite accurate
enough to be a replacement
as a digital twin assset

Mesh gives context to Digital
twin assets of proposed
design data and asset
tracking context.
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Phased Construction Digital Assets

@ Cesiom Stories

cesium.com/ior
r

Preconstruction

® Provide context for proposed
temporary design.

® Ease of coordination with
stakeholders.

® Project Tracking and review
purposes.
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Digital twin Created through Vector Al

A digital twin basemap using Vector Al as its core s
component to rebuild low level of detail 3D
assets.

* Extra processing steps required.
* Lower level of detail, representative.

* High fidelity at street level.
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Digital twin Created through Vector Al

How to leverage Vector Al

CONSTRUCTION SITES SURFACES
e Active or stalled construction, e Lawn Grass
atany phase e Water Body
* C(leared ground, excavation e Asphalt
works, foundation/slab e Concrete Slab
down, frame up, or roof . q |
rafters e Dirt/Sand/Grave

e Residential and commercial
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VEGETATION

e Medium & High Vegetation—
Tree Canopy (>2m)

¢ Low Vegetation (0.5m-2m)
¢ \ery Low Vegetation (<0.5m)

BUILDING FOOTPRINTS

Residential, commercial and
industrial buildings

Detects roof of a permanent
structure

House, unit, commercial
buildings, garage, large
garden, shed, carport

IMPERVIOUS SURFACE

e Building Footprints, Asphalt,
Concrete

* Separate layers
e Otherfeatures upon request

* Not yet available with MB
Visualization
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Digital twin Created through Vector Al

LOD 200 Buildings

Nearmap uses machine learning to identify edge
of building into a vector dataset.

* Infraworks can load this data as a shapefile
and extrude buildings up.

* Roof forms are generated by Infraworks but
in specific use case DSM data can be used to
create more accurate roof forms.

* High fidelity at street level.
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Digital twin Created through Vector Al

Vegetation Layer

Nearmap uses machine learning to identify edge
of canopy vectors.

* Infraworks can use this vector boundary to
drop 3D tree assets.

* Randomly spaced and sized to create a
canopy type layer.

* Higher fidelity than mesh tree canopy assets
from photogrammetry.
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Digital twin Created through Vector Al

Roadway Layers
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Digital twin Created through Vector Al
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Digital Twin Use
Cases
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Cityscapes Imagined in 3 Dimensions

P4 Autodesk InfraWorks - PIT Point Cloud
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Boulder Al 9.16.21*

" Boulder Al 9.1621
General
Point
Surface
Parcel
Grading
Alignment
Profile
Profile View
Superelevation View
Cant View
Smploting
Section
Section View
Mass Haul Line
Haul View
¥ Catchment
Pipe Network
Pipe
[~ 1lTop120 Wiish
ure Network
ure Pipe
Fitting
Appurtenance

4 8 intersaction
mbly
A Subassembly
¥4 Quantity Takeoff
T survey
View Frame Group
View Frame
Match Line
Building Ste
Rai

Specify corner of window, ente factor (nX or nXP), or
[A11/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real times

MODEL
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Site Monitoring and Change over time
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Digital Twins for Risk Assessment
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Line of sight simulation

Sources Esn, Airbus 0S, USGS, MGA, NASA CGIAR. M Robinson, NCEAS, NLS, OS5, NMA
Geodatastyrelsen, Rijkswaterstant, GSA, Geoland FEMA Intermap and the GIS user communrty,
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Digital Twin Use Cases

Roadway Design

DESIGN ADVANTAGES

* True 3D Design environment maximizes
understanding

* Impacted assets are more clearly indicated and
ownership data displayed

* Greater stakeholder engagement.
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Digital Twin Use Cases

ASSET MANAGEMENT

* Built assets become easier to track when T e AT S

N
e
. . " ial Quantities = X
logged digitall e
Ogge Iglta y L Component Road 2
C . . . | Station Range:  0+00. - 17+47.59 D )
hange management is easier to track by field R
. ¥ Generic Shape Length (ft) Area (sq.ft.) Volume (cu.yd.)
Crews . Il smooth Grey Tile 3002.51 9850.77 26932 om
. == Middle Curb Light Grey 0.15w 2h 3002.51 1970.15 77.80
Universal source of truth | v Sioped Median Length () Area (saft) Volume (cuyd.)
: Manicured Grass 3002.51 7388.08 179.55
¥ Lane Length (ft) Area (sq.ft.) Volume (cu.yd.)
Surface Dark Grey Asphalt 1w 1h 3002.51 29552.30 718.20
¥ 3D Model
¥ City Furniture Count |
Street Light w_3 Bulbs 12
¥ Vehicles Count 493
BMW 7 Series k a.
Ford Explorer 1
Audi A8 7
~ BMW 3 Series 3
Blue Compact Car 3
¥ Vegetation Count |
Quercus Robur 5

* Some items are not included in quantity calculations, see help documentation for details.

Generate Report

T R ...
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Digital Twin Foundational Context from

Photogrammetry
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WHY NEARMAP

HISTORICAL CONTEXT &
CURRENCY

Industry leading capture program up to
3 times a year & access to years worth
of imagery to better understand
change over time

REALITY CAPTURE AT SCALE

Nearmap 3D data products alongside Al
based feature extraction for city wide
insights
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HIGH FIDELITY

High resolution data for accurate
measurements as if you are there with 2.2"-
3" resolution

ON-DEMAND LOCATION
INTELLIGENCE

Instant access to cloud hosted imagery
covering 80% of US population

Asset

Digital Twins

Management

Construction
Surveying
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Imagery
&
Al

Design &
Engineering

Impact Response

Repair Estimation

Catastrophe
Assessment

Smart Cities

Logistical
Planning

Resources
Deployment
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