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What is a digital twin?
Mirroring the real world with GIS

A digital twin is a virtual representation of reality, including physical objects, processes, and
relationships. When built on a foundation of geography, it becomes a geospatial digital twin.

- Geospatial

- Accurate representations of complex systems require robust maps and spatial analytics from geographic information system (GIS)
technology.

- Time aware

- GIS-based digital twins go beyond 3D models as they reflect change over time—showing historic, current, and future states.

- Scalable

- From single facilities to large built and natural systems, geospatial digital twins scale to meet changing needs.



What is Reality Capture?

Digitally documenting physical environments

Reality capture is the process of digitally recording the physical world to create accurate,
data-rich models that serve as the foundation for digital twin generation.

- Capture: Using technologies like LIDAR, photogrammetry, and 3D scanning to capture
spatial and visual details of real-world assets.

- Digital Model Creation: Converting captured data into georeferenced, detailed 3D models
that form the basis of a digital twin.



What is Reality Mapping?

Virtual Representation of the real world

The process of creating accurate digital representations of the physical world using images,
lidar, or both.

- Leveraging high-resolution drone imagery, LiDAR data, mesh models, and CAD/BIM files to visualize
both indoor and outdoor environments as detailed, photorealistic 3D scenes.

- One can seamlessly integrate indoor floorplans, building systems, and real-world context to create
immersive digital twins that support planning, analysis, and facility management.

- Advance 3D visualization and spatial intelligence tools, you can transform complex spatial data into
clear, actionable insights.
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Digital Twin Components

Create

ArcGIS Flight
ArcGIS SiteScan
ArcGIS Drone2Map

ArcGIS Pro Reality Mapping
ArcGIS Reality Studio

Scope & Objective

ArcGIS Pro

ArcGIS Pro Extensions
ArcGIS Enterprise
ArcGIS Experience Builder

Collect & Build

» ArcGIS Experience Builder

* ArcGIS Scene Viewer
* ArcGIS Dashboards

Run & Operate
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Reality Mapping in ArcGIS

Creating Accurate Digital Representations of the World

Generate Foundational Content

Point Cloud
True Ortho
Terrain Mo_del
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Imagery
Layers 3D Mesh Data courtesy of Bluesky
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Analyze Terrain
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Model the Environment: Natural & Built

Integrate BIM

Bring 2D GIS to Life

Monitor Vegetation

Inspect Infrastructure
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Develop Plans

Create Simulations



ArcGIS Reality Engine Suite
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Site Scan for ArcGIS

Complete drone reality mapping on the cloud

- Capture, process and analyze drone imagery at scale

- Easily share content:

+ Invite read-only users

- Create public Sharelinks

 Publish to ArcGIS Online and ArcGIS Enterprise

- Manage your pilots and fleet
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3D Mesh

Thermal
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ArcGIS Flight

Drone data capture for the ArcGIS system

- iPad application for 3D flight planning

- Offline use with downloadable basemaps
- Overlay and plan from GIS content

- Automated and repeatable mapping

- Geospatial video capture and inspection

- Process imagery with ArcGIS Reality, including direct upload
to Site Scan cloud.

Checklists

Vertical Scan
Terrain Following

ArcGIS Pro FMV




ArcGIS Drone2Map

Drone reality mapping on desktop

- 2D Processing including True Ortho in Drone2Map Standard

- 2D and 3D with Drone2Map Advanced, including point cloud &
3D Mesh

- Rapid offline processing options

- Multispectral calibration and processing capabilities

- Thermal Infrared support

- Export to ArcGIS Pro, ArcGIS Online, ArcGIS Enterprise
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ArcGIS Reality for ArcGIS Pro

Reality mapping in ArcGIS Pro

- Reality mapping from drones, crewed aircraft, and satellites
- Create 3D outputs directly in ArcGIS Pro

- Includes Ortho Mapping tools for large area 2D mapping,
including satellite imagery

- Automate production workflows using geoprocessing tools
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ArcGIS Reality Studio

Aerial reality mapping at scale

- Large-area reality mapping for cities and countries

- 3D map-centric interface

- Supporting aerial multi-head sensors

- Achieve survey-grade accuracy

- Local distributed processing for improved efficiency
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ArcGIS Reality Engine

Reality for

Drone2Map Site Scan Reality Studio AreGIS Pro

ArcGIS Reality Engine

Digital Surface Model True Ortho Point Cloud 3D Mesh



The Digital Twin Workflow
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Tech Workshop
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ArcGIS SiteScan

ArcGIS Flight

ArcGIS Drone2Map

ArcGIS Reality for ArcGIS Pro
Enterprise Experience Builder
Case Study - SUFM
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ArcGIS SiteScan


















ArcGIS SiteScan









ArcGIS Drone2Map



ArcGIS Pro for Reality Mapping
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Stellenbosch
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+ SUFM operates on an enterprise ArcGIS
platform, serving as the cornerstone for
spatial data management across
multiple campuses and facilities.
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The Evolution of Geographic Information System (GIS) at
Stellenbosch University Facilities Management (SUFM)

« To tackle the complexities of managing a university campus, Stellenbosch University recognized the
need for a robust Geographic Information System (GIS).

« GIS technology has revolutionized decision-making processes in facility management and plays an
important role in achieving operational efficiency. Innovative technology enable SUFM to achieve
their missions.

“TECHNOLOGY ENABLES US TO DO MORE WITH LESS”
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“The road to success
Is always under

construction.”
— Arnold Palmer (US pro golfer)

(Stellenbosch University , 2025)
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The Evolution of Geographic Information System @1 Stellenbosch

(GIS) at Stellenbosch University Facilities
Management (SUFM)




UNIVERSITEIT

(] Stellenbosch
INSTITUTIONAL VALUE 8w,

Comprehensive spatial insights
Enhanced facilities management
Improved navigation and accessibility
Integration with existing systems

Future-proofing our spatial infrastructure

“If you change nothing,
nothing will change.”
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Thank you

Dankie
Enkosi




Please share your feedback in the UC app

Open
uc.esri-southafrica.com
and browse the agenda

Search and select the Click the “thumbs up” Complete and submit
session you attended icon your review
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