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Digital Twin Evolution:

Paperless As-built Field Collections

City of Ottawa - Geospatial Analytics, Technology and Solutions 
Brought to you by the Geospatial Intelligence Unit  

Stuart Ferguson, Geospatial Data Analyst

Jean-Francois Dionne, Geospatial Intelligence Program Coordinator

Ottawa’s Digital Twin 

Digital Twin

Real world

A living, spatially anchored system that fuses 

real-time data, immersive visualization, and advanced 

analytics and predictions — fully leveraging the city’s 

ESRI Enterprise investment to ensure interoperability, 

scalability, and security

It’s a cornerstone of a smart city, enabling better 

decisions, inclusive planning, and operational 

excellence
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Level 1: Passive 

Digital Twin

Level 2: Predictive 

Digital Twin

Level 3: Programmable 

Digital Twin

Level 4: Autonomic 

Digital Twin

Our Digital Twin Journey 

Connect the digital blueprint to the real 

world with live data and assets.

Gathering data and test different 

urban scenarios.

Makes autonomous decision based on 

predictive analytics. Rerouting logistics in 

real-time to avoid a traffic jam.

We are here

City-wide high-resolution imagery

Foundation: Reality Capture Program

Drone and mobile handheld 

3D LiDAR Scanning
Terrestrial LiDAR Scanning

High Density Aerial LiDAR3D Reconstruction/Mesh/3DGS

AR underground As-Built utilities with

VGIS, Inspections, IWSD, ROW
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Oriented imageryAI/ML Assets extraction AI/ML Crack detection

Mosaic 51 Meridian (360/LiDAR) Mobile Mapping Point cloud classification

Foundation: Reality Capture Program – Mobile Mapping

3D Zoning Height Schedules Draft 2 & 3 New Zoning Bylaw 

ArcGIS Enterprise and Portal Deployment Internal OTwin Viewer

2025 Accomplishments

Mobile Mapping Asset Inventory

AR underground As-Built utilities with

VGIS, Inspections, IWSD, ROW
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GATS Projects Timeline

Training the model for asset

Mobile Mapping and Traffic Asset Program

Current FutureFoundation

Launch of the OTwin

Release of New ZoningBylaw

OTwin – Reality Viewer

vSite AR/MR As-Builts

GNSS Rover 

Field Staff

GNSS Constellation

GeoServices (AGOL, FME, Dashboards)

Foundation: GNSS Correction Network

City-wide GNSS RTK Coverage: Enabling 

cm-level accuracy for all — internal teams, 

contractors, and partners. 

Open Access: Democratizing precision 

geolocation. 

Supports All Reality Capture Systems: From 

drone flights to mobile and handheld 

mapping. 

Enabler of Smart Field Operations: Real-time 

corrections for survey, inspections, and 

construction. 
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Predictive Twin: High Accuracy Field Inspection/Collection

 

Field 
Collection

Validation 
and Control

EnrichmentConnection

Inspection 
Review

Predictive Twin: Modern As-Built Collection Tools

 Significant update to technology on 

the back end (vGIS) and in the field 

(iOS devices with LiDAR 

capabilities)

 Enhanced GNSS network for RTK 

positioning

9

10



3/5/2026

6

Milestones
September 29, 2025

Schedule the project scoping 

session (vGIS)

September 29 – January 30
Training and initial testing

February 1 – 28
Weekly meetings to define the scope 

and project management process

February 1 – March 31
Training for production teams and re-training 

for internal City of Ottawa teams

March 31 – August 31
Field Collection and Data 

Management

Stakeholders

GATS

GeoInformation

Centre 

(GIC) 

Right-of-Way

Inspections 

Development

Inspections

vGIS

IWSD 

Inspections

Construction 

Inspections

External

Consultants
IWSD
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If you are interested in participating in this project, please contact us. 

We will have a demo outside during the break  

Project contact:

Stuart Ferguson 

Geospatial Data Analysis

Stuart.ferguson@ottawa.ca 

Other questions: 

Randal Rodger,  randal.rodger@ottawa.ca

Program Manager, Geospatial Analytics, Technology and Solutions 

Thank you!

vSite
Subsurface Utility Projects

Operational Control Software
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Platform for Utility Construction

Plan. Build. Control.

Plan ControlBuild
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Plan

• Site surveying
• Documentation
• Design reviews
• Plan optimization
• Excavation planning
• Safety planning

Better Project Planning

Build

• Damage prevention
• Real-time QC
• Referencing

• Existing infrastructure
• Proposed

• Documentation

More Precise Excavation
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Document

• Images
• Oriented images
• 360 

• 3D scanning
• LiDAR
• Photogrammetry

• GIS/vector data collection
• AR
• Pole

Ultimate Documentation Tool

Control

• Instant review

• Timeline view

• AI

– Surface discrepancies

– Trench analysis

– More suface mismatch 99.8%
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Use Case: Utility Project

Sewer System Upgrade

1. Site preparation mark-outs

2. Design reviews and design issue reporting

Use Case: Utility Project
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Use Case: Utility Project

Sewer System Upgrade

1. Site preparation mark-outs

2. Design reviews and design issue reporting

3. Documentation of trenches

4. Locates documentation

5. Redlining/Internal as-builts

6. Stakeouts

Thank You
Alexandre Pestov
CEO

416-939-5449
Alec.Pestov@vgis.io
www.vGIS.io
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