
Results
• Overall, 69.7% of confidence intervals captured the true traffic volume
• The robust hourly-based prediction consistently proved more accurate than 

five minute interval approach

Temperospatial Traffic Volume Prediction Model Based on Sparse GPS Samples
Jack Snowdon1 Trevor McGough2 Olga Gkountouna2 Andreas Züfle2

1Massachussets Institute of Technology
2Department of Geography and GeoInformation Science, George Mason University

Stratification

• Remove weekend (Day 3 and 4) traffic flow from coverage time series

Introduction
• Proliferation of GPS devices has spurred an emphasis on traffic 

analysis
• Previous traffic research has focused on traffic speed
• This time-sensitive model predicts traffic volume at a location 

based on TomTom-reported traffic flow
• Virginia Department of Transportation (VDOT)

• Publicly accessible static data that is representative of all 
cars at a point on the road network

• Restricted by limited number of underground traffic loop 
detectors that measure traffic flow and speed
• Majority of loops are broken, resulting in interpolated 

reports
• TomTom 

• Extensive coverage as real time data is reported via 
specified coordinate location grids

• Biased since only representative of those navigating via a 
TomTom-supported device

Note: All time series are calibrated to 2/22/2017 19:00 

• Prediction = 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭
𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝒂𝒂𝒂𝒂 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻

• Baseline: Single coverage value across six days

Five Minute Interval Approach
• Model learns average coverage  at 

corresponding five minute intervals 
over six days

Hourly Approach
• Model learns average coverage at  

corresponding hour over six days
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Data Analysis Methods
• Learn coverages, percent of VDOT traffic flow accounted for by TomTom,  of first 

six days to predict seventh day

Conclusion and Future Work
• Traffic volume prediction has implications in targeted marketing, more 

comprehensive traffic prediction models, and infrastructure analysis
• Spatial interpolation model has been developed to predict coverage at any 

location on the road network, given direction and TomTom traffic flow
• More data is needed from traffic loop detectors
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Traffic Loop 
Detector

Base Error: 14849.152
Hourly Predicted: 13142.846
Base Euclidian Error: 1116.127
Hourly Predicted  Euclidian Error: 995.959

Base Error: 14849.152
Five Minute Predicted error: 13395.458
Base Euclidian Error: 1116.127
Five Minute Predicted Euclidian Error: 993.662

Base Error: 20407.285
Five Minute Predicted error: 17180.039
Base Euclidian Error: 1689.113
Five Minute Predicted Euclidian Error: 1260.924

Base Error: 20407.285
Hourly Predicted: 16581.837
Base Euclidian Error: 1689.113
Hourly Predicted  Euclidian Error: 1226.389
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