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Improving Safety in Homeless 
Encampments

This project identified 

conditions under which a 

thermal imaging tool can 

help detect people inside 

tents or other shelters 

located in public rights of 

way, enhancing the safety of 

both residents of homeless 

encampments and MnDOT 

staff members who need to 

access these areas.
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In cold air (35.8 degrees 
Fahrenheit in this image), a 

person is clearly visible with the 
thermal camera.

What Was the Need?
Homeless encampments along roadsides in public rights of way 
(ROWs) create significant safety hazards for the camp popula-
tions. MnDOT staff members working in or near these ROWs 
also face safety risks. 

The Homeless Encampment Team at MnDOT routinely 
engages in cleanup and other required maintenance at sites that 
appear abandoned. In 2020, the agency completed 237 cleaning 
events—sometimes making multiple visits to the same sites. 

MnDOT intends to treat all individuals with dignity and has 
worked with social services and volunteer organizations to con-
nect homeless people with resources. The agency also wants to 
ensure their safety, as well as the safety of the maintenance staff 
and the general public. By identifying people present before 
entering a camp, staff can interact with residents respectfully 
while cleaning and maintaining areas safely. But if the individu-
als do not respond to verbal 
announcements, it is difficult to know whether tents or other temporary shelters are occupied. 

The agency wanted to explore ways to detect the presence of people in an encampment who may 
not be readily visible. Preliminary research identified potential technologies that needed to be 
field-tested to determine if individuals could be detected in various circumstances.

What Was Our Goal?
Investigators sought to test the effectiveness of a thermal imaging camera, which indicates sources 
of heat, to identify human presence in a tent or other shelter at homeless encampments in road-
side areas that MnDOT manages. 

What Did We Implement?
Previously, MnDOT’s Homeless Encampment Team developed a training curriculum for field 
staff members who work with homeless individuals. Seven modules within the curriculum cover 
topics such as appropriate interactions and safety risks associated with homeless sites. The team 
has also developed:

•  MnDOT policies, including procedures for dealing with encampments. 

•  A draft Encampment Code of Conduct for staff working in these areas.

•  A mobile application for sharing counts of camp residents, dangerous objects found, outreach 
and law enforcement requests, and time-lapse analyses, all in real time.

•  A short research report on five remote sensing technologies and their possible applicability for 
detecting human activity in homeless encampments.

What Did We Do?
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View of a homeless encampment (left) and its thermal image (right). The tents in the 
thermal image are warmer than the surrounding materials, indicating the presence 
of a person or other heat source such as a stove or heater.

Based on the remote sensing research report, investigators chose a FLIR thermal camera to test 
whether individuals could be detected from a distance in a variety of tent configurations and 
weather conditions.

Two test encampments were constructed to approximate the type of tents and other items typ-
ically found at homeless sites. One site was set up at a MnDOT maintenance area off Highway 
10 in Ramsey and the other in a temperature-controlled environmental chamber. In spring 2021, 
various configurations were observed and recorded, including occupied and unoccupied tents 
sometimes covered with tarps or containing propane cylinders. 

The team then conducted a limited number of observations of a live encampment site near 
Minneapolis in February 2022. They captured images without entering the encampment, gather-
ing thermal images from at least 60 feet away. 

Investigators qualitatively analyzed and compared the images of different scenarios. A quan-
titative approach for analyzing images—looking at pixel colors using a utility software—was 
abandoned due to the motion and varying lighting inherent in an outdoor environment, which 
caused extraneous pixel changes.  

What Was the Result?
The camera’s capabilities were tested in a variety of circumstances. During the spring outdoor 
test, the ambient temperature was approximately 41 degrees Fahrenheit. The difference in tem-
peratures inside and outside of a tent, even when a person was present, was not great enough to 
be detected by the camera through the tent wall. On a day with higher temperatures (approxi-
mately 70 degrees Fahrenheit), the tents and tarps warmed quickly, and people were undetectable 
unless they placed their hands directly on the tent walls. 

In the indoor setting, low temperature tests—from 0 to 30 degrees Fahrenheit—resulted in 
changes in tent color when a person was inside. 

Finally, the live encampment was observed when it was 10 degrees Fahrenheit. Some tent shelters 
appeared warmer than the surroundings, which was an indication of occupancy, though other 
details and whether any heating devices were present were unknown. 

What’s Next?
MnDOT will continue to prioritize safety in homeless encampments. Other maintenance oper-
ations, such as mowing, may present opportunities to further test the thermal camera’s capability 
for detecting humans or objects like propane tanks in tall vegetation.

“This tool was proven 
useful in detecting 
temperature differences 
inside tents, which may 
indicate that a person is 
present. As colder weather 
increases, so does the need 
to ensure we can locate 
homeless individuals 
before performing right 
of way maintenance and 
other operations.”

—Brian Duffee,
Unsheltered Encampment 
Coordinator, MnDOT 
Metro Maintenance,
Northwest Region

“This project identified the 
conditions under which 
this camera can assist 
MnDOT staff in detecting 
active encampments.”

—Michael Marti,
Safety and Research 
Project Director, SRF 
Consulting Group, Inc.

This Technical Summary pertains to Report 2022-12, “Remote Sensing in Unsheltered Encampments,” published 
May 2022. The full report can be accessed at mndot.gov/research/reports/2022/202212.pdf.
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