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Imagery &
Reality Mapping

The foundation for Digital Twins.

Arkadiusz (Arek)
Szadkowski N
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was created in last 2 years
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Decisions made
Include geospatial components
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The process of creating accurate

Real

or both.

world using images, lidar,



Digital Twins

Maturity curve & stages

Helping Organizations
| Scale to Achieve
— Business Outcomes

INFORMATIVE

to sensors from
multiple sources

DESCRIPTIVE

— Virtual Representation
of the Physical Asset
or Network

PREDICTIVE

Capable of Predicting
outcomes.

Real Time- connected

AUTONOMOUS
Self Learning and

Decision making with.
No Human Interaction

Autonomous
Operations

COMPREHENSIVE

Slrgulat:(ons of outcomes Scenario based
and make Modeling
recommendations

Forecasting &

Al / ML Simulations

loT Sensors Analytics

Virtual Model

Reality Mapping (Static)

Adaptive

Al Assist and
Decision

Remote Controlled
Inspections

Advanced
Analytics

Virtual Model
(Dynamic)

2D/3D Visualizations



Reality Mapping

A catalyst for digital twin adoption, overcoming the 3D barrier.
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j@ Reality

3D objects

Vector data "
Raster data ‘




The production tool to
automatically generate:

A Aero triangulation (AT)

A Accurate oriented images

A Image matching point clouds
A Digital Surface Models (DSM)
A True-Ortho

A 3D mesh models

Applications

Drone2Map Site Scan ArcGISPro  ArcGIS
Reality Studio




Any source I any task sensors
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The ArcGIS Total Imagery System (o ® .o o
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On Prem
Storage e
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ArcGIS Drone2 Site Scan ArcGIS
Pro Map Reality

(Pre)Processing

ArcGIS
Platform

Dissemination

Image ArcGIS Image  ArcGIS
Server Dedicated Online Imagery

QYD PE

Note- Deep Learning
books Studio

Exploitation

Imagery based products
Supporting decisions

ArcGIS Image Excalibur
Pro Analyst

LR s . i B
DeepLearning/Al PointClouds, Mes hes,

il e, 2
Change Detection Image Classification
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Collect Oriented Adjust (AT)

Plan data imagery

True-Ortho 3D_ Add as
DSM Reality layer to
Mesh ArcGIS

SCEINRYE! Orin XR
AGOL or (VR/AR)
Field Maps

® = @ &

Reality Mapping

Drone, Aerial, Satellite data collection

%

B o

Your solutions, applications & services

|
Powered by ArcGIS Reality
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Drone2Map Site Scan ArcGISPro  ArcGIS
Reality Studio
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GIS

3D GIS / Geoportal / XR



: 3D
Collect Oriented Adjust (AT) True-Ortho

Realit
data imagery DSM Meshy

Plan

Add as
layer to
ArcGIS

Stream via
AGOL or
Field Maps

Orin XR
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: : 3D Add as Stream via
True-Ortho
ngt?t ?rrrllaen;ed Al (A DSM Reality layer to AGOL or
gery Mesh ArcGIS Field Maps
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True-Ortho Orthophoto True-Ortho vs Orthophoto with buildings footrpints

Orin XR
Plan

%







Collect Oriented Adjust (AT) True-Ortho an g S Orin XR

. Reality layer to AGOL or
DSM
Bl IMaosE Mesh ArcGIS Field Maps

Plan

3D Reality Mesh is:
A Geometrically accurate

A Photorealistic representation of world

A Saved as fAwatertighto n
A Optimized for rapid streaming at all levels of detail



Reality Mapping

At any scale

< 2Ccm
GSD

Data courtesy Portcoast



= e """"va

i

J\ﬂw*"#‘*r‘ r*““’

- i

Urban AEC
planning

Reality Mapping
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Reality Mapping



IMAGE CLASSIFICATION OBJECT DETECTION SEMANTIC SEGMENTATION INSTANCE SEGMENTATION

TREES. GROUND,
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TREES. BUILDINGS. BUILDINGS
ROADS




Reality Mapping + GeoAl + ArcGIS Living Atlas = Insights

True-Orthophoto is providing best input for Al enhanced object detection

IMAGERY LABELING DATA PREP TRAIN MODEL DETECT OBJECTS ANALYSIS
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Reality Mapping (True-Ortho)



Reality Mapping

Contributes and enables
FUEh Analyze
Design
True-Ortho 3D
Y Reality
>
Operate E @
& Simulate

Maintain

Inspect



Real ity Mapping ion nPj
ArcGIS Reality + ArcGIS Urban + Story Maps 8
Data courtesy of: Oslo City /
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Number of traffic incidents

< Frequent

Real ity Mappi n
Data courtesy of: City of Munich & Leica Geosystems
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Real ity Mappi g
Data courtesy of: Esri GeoXC
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Data courtesy of: City of Oslo




Real ity Mapping in ASIimul ate
Data courtesy of: RealityMaps



Oriented imagery viewer

Select a location on map to view imagery.
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Zurich spring festival - '
pedestrian counts

© Dunng Zunch spting festenl thousands of peopls

. parade through the Old Town and at 6pm thay set |
o snowmans on frm to mark the end of winter. You l
can read more about this traditon here.

- The bies on the msg Sapluy tha pedestrian counts
ot vanous locations in Zunch on the Bth of Apeil
2019, dunng the apeing fertival. £ach countec
shoms tha number of pedestrians aveey 15

' munanes, from | petson Bl 5o 400 perans

08:00

Real ity Mappi mg i
Site Scan + ArcGIS SDK for Java Script
Data courtesy of: Wingtra AG, Stadt Zurich
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Reality Mapplmg n NnOperate
Reality Studio + Real Time Feeds via ArcGIS SDK for Java Script
Data courtesy of: Bluesky Internatlonal
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Real ity Mappi
Data courtesy of: SKANSKA
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Reality Mapping

The foundation for Digital Twins.

Arkadiusz (Arek) Szadkowski

Applications

solutions

Realtime Feeds

(o)

and
Reality

Mapping

Digital
Twins

ArcGIS Living Atlas

Open Data & APIs

System of
Records



