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About Mandli
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• Based in Madison, WI 
• Worked with over 30 State DOTs
• First pavement collection in 2002
• Michael Richardson, PE, with 

Mandli for over nine years





Autonomous Data Collection Vehicle



Autonomous Vehicle Adoption Timeline

Presenter
Presentation Notes
Source: Morgan Stanley ResearchOptimistic prediction, but this technology is coming, whether by 2026 or 2050



How Do We Utilize This Technology?



Stage 1: Airports

Presenter
Presentation Notes
Airports are a difficult and costly environment for collection



Stage 1: Airports
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Presentation Notes
Unlike roadways, airports feature an expansive area that needs to be collectedOften there are few visual reference points to utilize while collecting



The Visual Reference
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To make matters worse, in order to minimize runway downtime most collection would have to occur at nightCommon view for data collection crew



Manual Collection Method

Presenter
Presentation Notes
Runways are collected starting in the middle of the runway and working out towards the edges using a circular route Before collection the crew sets up a static weighted line, consisting of a rope marked at specified intervals with reflective tape, across each end of the runwayIn order to keep track of what areas have been collected retroreflective cones are used to mark the most recently completed pass. After a pass is made the collection vehicle pauses, and the operator adjusts the cone to denote the next target lane. The cones also serve as a visual target during collection to help align the vehicle. 



Traces from Manual Collection

Presenter
Presentation Notes
Here is a trace of what the method resulted inAs you can see, collection routes drifted, resulting in gaps in the dataAlso very time consuming, and more dangerous, as crew members and to leave the vehicle to move the visual markers



Autonomous Collection Method

Presenter
Presentation Notes
The collection area is defined within GIS software



Autonomous Collection Method

Presenter
Presentation Notes
Precise collection routes are set with exact GPS coordinates



From Manual



To Autonomous

Presenter
Presentation Notes
Routes are collected with precisionNo gaps in collection



• Increased Safety
• Reduced Collection Time

• 4 to 6 hours manual
• 1 to 1.5 hours autonomous

• No gaps, no secondary passes

Manual vs. Autonomous



How Do We Apply This to Roadways?



Stage 2: Validation Sites



Driver Wander is Always a Factor

Presenter
Presentation Notes
Driver wander is an unavoidable component to any validation testing



Test the Equipment, Not the Driver



Hurdles
• GPS Accuracy

• Strong signal required
• Good visibility
• Real-time differential
• System integrity

• SurPRO Path Alignment
• Narrow target
• Visual vs. measured offset

• Emerging Technology



Emerging Technology
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With the LCMS auto-detecting lane lines, is an autonomous vehicle needed?



Future Development

• Testing on Established Validation Sites
• Integrations with 3D Systems
• Monitor Advancing Technologies

Presenter
Presentation Notes
Additional testing requiredTest on established validation sitesMonitor LCMS development for potential solutionsIntegration with 3D technology such as LiDAR
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