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What is Digitized Reality?

• A digital representation of real spaces compiled 
from collected 3D data sets

• A virtual diorama that lets people explore and 
understand how a proposal affects their current 
situation



What is Digitized Reality?

Autodesk, 2019



What is Digitized Reality?

Data 
Capture

Data 
Processing

Distribution



Data Capture : Point Clouds



Data Capture : Geo-oriented Photos



How Does it Work? – Scanners -

Platform 
Trajectory /

PositionLaser Ranges
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Mounting / 
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of Scan Points



How Does It Work? – Photogrammetry -

(From Pix4D)



Point Clouds are NOT all the same!



What Can Scanning / UAV’s NOT Do?

• Replace conventional surveying 
completely

• Drop data acquisition costs to zero

• Instantaneously provide 3D CAD models

• See undergrounds / through walls / past 
trees / etc.

• See through snow!



Data Processing

Digital Elevation Model

Curb and Gutter Linework

Lane Marking Linework

Location of Manholes / Catchbasins

BIM models

‘Dumb’ Point Cloud ‘Smart’ Products

Many, many hours of Virtual Surveying and Modelling!



Data Processing



Feature Extraction –
Do not try this at home

• File sizes associated with Digitized Reality are 
huge

• Typical 1 km segment of road has 50 million 
points and is 2 gb in size!

• Modelling is a time consuming business



Mobile Scanning Workflow / Timelines

Scan Data Collection
10-50 mi per day

Survey Control
5-10 mi per day

Scan Cloud 
Processing

1-2 days

Feature 
Extraction
2 mi / week

QA/QC
5 mi / day



Typical Costs

Type Cost / mile

Urban / Full Extraction $10 000 - $15 000

Highway / Profiles and 
Features

$  2 000 - $  3 000

Highway / Collection Only $ 200

• Validation and Extraction Costs are considerable portion of total
• Minimum project cost ~ $10 000



Data Delivery – Static Renders



Data Delivery – Static Renders



Data Delivery – Static Renders



Data Delivery – Smart Models



Data Delivery – Augmented Reality



Data Delivery – Augmented Reality



Data Delivery – Virtual Reality



Ok, so what is this all good for?



Schedule, Rework and Collaboration

The cost estimate for this project is 
$450 million USD.                 (UDOT, 2018)

Most likely, it will go 80% over budget 
and be delayed by 20 months.

(McKinsey & Co, 2016)

Using drones and 3D laser scanners could 
instead save 5% on the total installed cost
through better situational awareness.

(Higgins, 2004; Beroe, 2017)  

•

I-15 Technology Corridor 
Interstate Reconstruction



Communication is key to good project outcomes

Amount at Risk per $1 Billion Budgeted

Project Management Institute, Pulse of the Profession, 2013

Project Outcomes vs. Communication



Different stakeholders have different concerns

Internal

Project Partners

Technical concerns, 
identify clashes, 
coordinate, etc.

Industrial

Businesses affected, 
3rd Parties, 
Regulators 

Technical concerns, 
numbers driven

Public

Residents, Landowners, 
Interested People

“How does this affect 
me?”, emotionally 
driven, varying levels of 
technical tools



People resist what they don’t understand

Sundaram, Resistance to Change, 2015



Digitized Reality Gets Everyone on the Same Page

• Single, consistent, unbiased 
source of information

• Immersive experience that 
everyone can understand

• Multiple perspectives of the 
project can be quickly 
generated

• Distributed stakeholders can 
virtually collaborate Solv3D, 2017



CorridorMaps – www.corridormaps.com



CorridorMaps – www.corridormaps.com



CorridorMaps – www.corridormaps.com



Case Study – Light Rail Transit



Case Study – Light Rail Transit



Case Study – Light Rail Transit



Case Study – Light Rail Transit



Case Study – Light Rail Transit



Case Study – Light Rail Transit



Conclusions

• Digitized Reality is becoming more 
accessible for projects

• Data Capture

• Data Processing

• Delivery

• Digitized Reality improves project 
comprehension and collaboration

• Single Source of Information

• Personalized perspectives can be quickly 
created

• Data can be mined for multiple 
purposes
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