
Putting Research into Practice: 
Workshops Demonstrate Performance 
and Possibilities of LiDAR for 3-D Data 
Collection and Analysis
What Was the Need?
MnDOT actively explores the potential of new technolo-
gies for use in transportation. For example, in recent years 
MnDOT has used remote-controlled unmanned aircraft in 
bridge inspections and truck-mounted microwave units for 
patching pavements. 

Finding appropriate uses for some technologies takes 
imagination and careful investigation. LiDAR—light detec-
tion and ranging—is one of those technologies. LiDAR 
measures distances with laser range finders and reflected 
laser light. While it has been used to inventory facilities 
by state and county transportation agencies, its ability to 
generate 3-D geometric images at scanned areas has barely 
been tapped. 

When equipped with the right sensors, LiDAR systems can 
produce these 3-D images, or point clouds, to an accuracy 
of 1 centimeter. The technology can be used to record the activity of stationary and 
moving objects, and has applications that are suitable for a range of sectors within the 
transportation industry, including asset management, construction, driver assistance, 
facilities inspection, inventory detection and surveying. 

Additional uses for this promising technology will rely on the creativity of transportation 
professionals who are familiar with its potential. 

What Was Our Goal?
The goal of this project was to provide transportation professionals with state-of-the-art 
information about LiDAR and its promise for traffic applications. Investigators developed 
and conducted two workshops that described the capabilities of LiDAR technologies 
and their uses, provided an example of its use in traffic applications and demonstrated 
the technology that was used in the traffic example. 

What Did We Implement?
A key past research investment by MnDOT and the Local Road Research Board (LRRB) 
leveraged in this training was the 2014 study, “Minnesota Department of Transportation 
Metro Barrier Extraction and LiDAR Project” (2014-22), which used mobile imagery and 
LiDAR to create an inventory of plate beam guardrails and concrete barriers in the Metro 
District.

How Did We Do It?
The implementation team developed a three-hour workshop that included an overview 
of LiDAR technologies and operation as well as current and future applications of the 
systems. To help workshop participants better understand the capabilities of real-time 
3-D LiDAR scanners, investigators also developed a sample application that demonstrat-
ed the technology’s use in a traffic application. 
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LiDAR is a beneficial tool for 
producing 3-D representations of 

traffic data gathered at intersections, 
roadways and other sites. 
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At workshops in Duluth 

and West Saint Paul, 

investigators demonstrated 

3-D LiDAR technology for 

collecting and analyzing 

data. Participants reviewed 

the data, observed the 

equipment and considered 

potential uses for the new 

technology.  
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The LiDAR system used in the demonstration detected the position and velocity of 
vehicles moving through an intersection and then displayed the data collected in a 
3-D data map. Several months before the workshop, investigators stationed a research 
vehicle at two field sites: the intersection of 16th Street Southwest and Mayowood Road 
in Rochester, Minnesota, and Washington Avenue and Broadway Avenue in Saint Peter, 
Minnesota. A LiDAR unit mounted to the roof of the vehicle automatically gathered traf-
fic data. Investigators developed software that gathered and processed point cloud data, 
which was collected in several continuous, 10-minute sets. 

In February 2016, workshops were conducted  in West Saint Paul and Duluth. Partici-
pants included city, county and state traffic engineers along with other transportation 
and GIS professionals. Investigators presented the basic principles of LiDAR along with 
examples of various LiDAR systems and applications, a traffic analysis of the 3-D point 
cloud data gathered from the intersections in Rochester and Saint Peter, and a live dem-
onstration of a LiDAR unit. 

What Was the Impact?
Sixteen participants attended the two workshops. In addition to understanding LiDAR 
technologies and applications, participants learned about available hardware and soft-
ware as well as the costs related to various systems—from $9,000 to $80,000 (the unit 
used in the workshop) to about $1 million for a multicorridor mapping system. 

Participants also discussed possible improvements to the intersection-monitoring ap-
plication demonstrated during the workshop and considered potential new applications 
for this emerging technology.  

What’s Next?
Workshop participants agreed that LiDAR offers excellent data-gathering capabilities 
and may have multiple applications in transportation. More work is needed to improve 
the accuracy of intersection modeling and to find hardware and software solutions that 
will cost less. MnDOT may meet with investigators and GIS professionals to discuss data 
needs and identify other applications that would be useful.
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www.mndot.gov/research This Implementation Summary pertains to the LRRB-produced Report 2016-19, “Innovative 
Technology Workshop on 3D LIDAR,” published June 2016. The full report can be accessed at 
mndot.gov/research/TS/2016/201619.pdf.

To demonstrate potential uses of LiDAR, workshop leaders stationed a research vehicle equipped 
with a LiDAR unit at an intersection in Rochester. The system gathered data on traffic, speeds, 
turning frequency and location.  

“The workshop provided 
valuable information 
about LiDAR and its 
potential uses for 
transportation 
professionals.” 

—Kaye Bieniek,
Olmsted County Engineer

“While we were focused 
on using LiDAR to monitor 
vehicles traveling through 
intersections, the 
technology might be useful 
for collecting flow rates 
and vehicle counts in other 
geometries, too.”

—Brian Davis,
Research Fellow, 
University of Minnesota 
Intelligent Vehicles 
Laboratory
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