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Intelligent, Predictive Parking Assist for Trucks  

Issue 
The lack of appropriate and convenient truck 
parking locations has been identified as a 
major safety, cost, and environmental issue 
in both the United States and the European 
Union. Without access to appropriate 
parking locations, drivers might be forced to 
either drive while tired, increasing the risk of 
accidents, or park illegally in unsafe locations, 
posing a potential safety hazard to themselves 
and other drivers. The parking shortage also 
impacts shipment costs and the environment, 
since drivers burn more fuel while looking for 
places to park or idling their engines to provide 
cab power when parked in inappropriate 
locations. The American Transportation 
Research Institute (ATRI) selected truck 
parking as the most important research need 
for the trucking industry in 2015.

This project’s objective is to generate 
parking assist algorithms that can help truck 
drivers better plan their trips. By providing 
information about parking availability, the 
researchers hope to induce truck drivers to 
better distribute themselves among existing 
rest areas. This would decrease the peak 
demand in the most popular truck stops 
and attenuate the problems caused by the 
parking shortage.

Key Research Findings
Five parking availability prediction 
algorithms are tested using data from a 
company’s private truck stops reservation 
system. The methods tested are: multivariate 
spatiotemporal model, nonhomogeneous 
Poisson, curves similarity, historical 
average, and historical average by weekday. 
Historical as well as real-time data are used 
to validate and evaluate the prediction 
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algorithms. The five different prediction 
algorithms are evaluated using the mean 
squared prediction error when estimating 
the number of parking spaces available, and 
the sensitivity and specificity measures when 
classifying rest areas as Full/Not-Full. 

All five parking availability prediction 
algorithms produced relatively small 
prediction errors, which increase with the 
prediction horizon. Some of the prediction 
algorithms perform better than others in 
certain scenarios, but overall none of the five 
algorithms outperforms all others under all 
scenarios and situations. 

An improved prediction algorithm can 
be developed by choosing the most 
appropriate one from the five tested 
depending on the situation. Figure 1 shows 
which models would be chosen to predict 
whether a rest area will be full at a certain 
target time (horizontal axis) depending on 
the current time (vertical axis). Figure 1a 
uses sensitivity as the performance measure, 
whereas Figure 1b uses the Youden Index, 
which gives equal weight to sensitivity and 
specificity. The color shown at each position 
(target time, current time) represents the 
prediction model with the best performance 
for that specific case. As it makes no sense 
to predict parking availability of a target time 
in the past, the region where the target time is 
smaller than the current time was marked as 
not applicable (red). 

Model choice is also highly dependent 
on the performance measure used for 
comparison. The priorities of the user and 
the possible consequences of prediction 
errors should be taken into account when 
deciding which performance measure to use. 
For example, drivers’ priorities and parking 
behavior may vary for different regions 
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and types of rest areas considered. Therefore, the 
performance measure and ensuing model should be 
chosen based on the context of each dataset.

Truck parking prediction algorithms provide truck 
drivers parking availability information at the time 
of their expected arrival at the parking spot. This 
information differs from real-time parking availability 
information, which is becoming increasingly available 
and is made possible by the installation of road 
sensors and information systems. With real-time 
parking availability information, a trucker has no 
guarantee that parking will be available at the time of 
arrival, whereas with the proposed parking availability 
prediction techniques, a trucker will have information 
about parking availability at the expected arrival time.

Future Work
Future research will involve combining parking 
prediction with truck routing. Routes will be selected by 
taking into account availability of parking at expected 
time of arrival, hours of operations constraints, traffic 

conditions, speed limits, fuel consumption, and other 
factors.

More Information
This research brief is drawn from the report, “Intelligent 
Parking Assist for Trucks with Prediction,” from the 
National Center for Sustainable Transportation (NCST) 
authored by Petros Ioannou of the University of 
Southern California. The full report can be found on 
the NCST website at https://ncst.ucdavis.edu/project/
intelligent-parking-assist-trucks-prediction.

For more information about the findings presented in 
this brief, please contact Petros Ioannou at ioannou@
usc.edu.

Further Reading
American Transportation Research Institute, “Critical 
Issues in the Trucking Industry – 2015,” Arlington, 
VA, 2015.

The National Center for Sustainable Transportation is a consortium of leading universities 
committed to advancing an environmentally sustainable transportation system through 
cutting-edge research, direct policy engagement, and education of our future leaders. 
Consortium members: University of California, Davis; University of California, Riverside; 
University of Southern California; California State University, Long Beach; Georgia Institute 
of Technology; and the University of Vermont.
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Figure 1. Each position (target time, current time) of the plot is marked by the color representing the best performing 
model when predicting whether a parking lot will be full at a target time given the current time according to different 
performance measures. Figure 1a uses sensitivity as the performance measure, whereas Figure 1b uses the Youden 
Index, which gives equal weight to sensitivity and specificity.
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