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Vancouver International Airport YVR
• Vancouver International 

Airport (YVR) is an international 

airport located in Richmond, BC

• Vancouver International Airport is 

managed by the Vancouver Airport 

Authority

• YVR is the second busiest 

passenger airport in Canada

• Working with BC Innovate, YVR & 

Niricson
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Automated Digital Defect 

Change Detection
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MAKING INFRASTRUCTURE
SAFER

Major Clients:

Bangalore Airport, 

Montreal Airport, 

Pacific Gas and 

Electric, 

Ontario Power 

Generation, &

BC Hydro

Niricson



Why Condition Assessments?

Aging Infrastructure 
Airfield infrastructure is Rated a “D+” by ASCE

Weather Events, Freeze Thaw, Ocean Salts, 

Earthquake Damage, Flooding, Snow Removal
Increasing severe weather globally

Problems Forecasting Future Maintenance 

Costs and Capital Expenditures  
Academics found that 90% of construction projects 

underestimated costs, which resulted in cost 
overruns of between 50% and 100%.



Challenges at YVR
• Operations/Air Traffic is overloaded during 

daylight hours

• Limitations of traditional hands-on 

inspections, particularly at night (limited 

surface coverage and subjective)

• Time intensive

• LCMS analysis times are long, relying on 

technical expertise for processing

• Englobe prefers LCMS daytime use as it 

relies on video footage for Quality Control



Objectives and Scope of Work
• Main Objective: Evaluate a less 

impactful strategy for condition 

assessment on an active airfield

• Photogrammetric 3D and 2D 
Models of Airfield

• Develop distress maps, 
quantifying and mapping 
damage on an orthoimage 
using AI (All Visible on 
AUTOSPEXTM platform.)



Workflow Overview 

Upload & 

Analytics 

Quality 

Checks

Data Pre-

Processing

Data 

Processing

Data 

Collection

Data Collection Protocol Cloud AI Platform

Step 1 Step 2 Step 3

Step 4Step 5



Convert 3D Model 

into 2D RGB 

Select Suitable Machine 

Learning Model 
Run Inference 

Across the Structure

Run inference to 

determine best outputs

Perform a Quality 

Control Check

Feed Back into the 

Model for training

Run Quantification 

Algorithms

Machine Learning for 
Pattern Recognition

Display the defects map 

on AUTOSPEX



Data Collection Methodology 



Data Collection Methodology 



Operational Hurdles for Drones in the Airside Spaces

- NavCan moved traffic due to winds and Stated drones were not allowed to fly

Low Traffic time periods at YVR are limited

Requirement for High Resolution Imagery in the Dark

- Toggle different lumens/lighting to eliminate dark spots, power source for lighting

User Friendly, Stable Device that Can be Operated by Airport Staff 

Data Collection Challenges | YVR



Digital Asset Management



Automated 

Defect Mapping 

Generated 

Through AI 

Technology

Mapping Defects



Digital Asset Management

Coverage of 

Entire Surface



C h a n g e  D e t e c t i o n
Geospatial Sample Areas MAKING INFRASTRUCTURE

SAFER

Sample areas & 

locations can be 

created on the maps, 

which aggregate 

defects within the 

selected area



Defects are Associated 

with the locations that 

are defined in the 

software

C h a n g e  D e t e c t i o n
Geospatial Defect Mapping MAKING INFRASTRUCTURE

SAFER



C h a n g e  D e t e c t i o nGeospatial Defect Severity MAKING INFRASTRUCTURE
SAFER

Defects can be labeled 

as high/medium/low 

severity

Defects can be labeled 

by ‘type’ on the 

platform



C h a n g e  D e t e c t i o nAutomated PCI Inputs MAKING INFRASTRUCTURE
SAFER



LCMS analysis time is long, relying on technical expertise for processing

C h a n g e  D e t e c t i o nDigital Surface Profile MAKING INFRASTRUCTURE
SAFER



Data Collection

Concrete Soundings for PCC 

• Not all spalls are visual, some PCC airfields do 
soundings to identify delamination

• By detecting delamination before the concrete 
spalls, we can be proactive with maintenance



Planning Future Maintenance
1) Use quantities to plan and 

budget for annual/periodic 

maintenance

2) Repeat survey to understand 

the condition trendline

3) Understand the effectiveness 

of repair work

4) For new construction, use the 

scan to track deterioration 

during warranty period



• Traditional hands-on inspections require longer operational 

shutdowns

• Work completed with 0% operational impact to flight traffic

• Repeatable, standardized method which can track visual 

and non-visual defects as a baseline

Impact on Cost, Time Saving, ROI



• Average Airport earns $10,000 per Aircraft in Revenue. On 

the low side, YVR can complete 50-60 movements per hour 

with two runways. Cost: $250,000 per Hour per Runway

• Cost of Traditional Inspections: Missing Defects Leading to 

Inefficient Repairs

• Cost of Inaction: Potential Emergency Pavement Situations

Impact on Cost, Time Saving, ROI



Comparison to Traditional Methods
Photogrammetry LCMS Manual

Collection Speed Fast Fast Slower

Processing 

Speed

Fast Slower Fast

Coverage 100% 100% 25%

Nighttime Yes Partially Limited

Objective Yes Yes No

Sounding Yes No No



Conclusions, Impacts & Takeaways

• Automated tracking of changes and deterioration, 

automatically mapped and quantified out.

• Raveling and Weathering are challenging for 

asphalt. All concrete distresses for PCC can be 

recognized.

• Rain, Snow remains an issue.



Conclusions, Impacts & Takeaways

• Accurate maintenance estimates for repair 

quantities & asset planning.

• Rover can be automated for collection on-demand. 

This is the "Roomba Vacuum Cleaner" for 

Pavement.



Questions?
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