
MnDOT Traffic Safety Data Analysis Project: 
A Collaborative Project with HDR

The Power of Prediction; An Innovative Traffic 

Safety Tool to Help Prevent Traffic Crashes
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What if we could 
predict where and 
when crashes are 
most likely to occur?



TSDA Project Model

“Traditional Safety Approach”

• Detailed crash analysis to 

identify root factors

• Relate root factors to 

infrastructure conditions

• Prioritize road segments for 

funding that are lacking the 

desired infrastructure 

conditions



TSDA Project Model

Driver Characteristics 

Approach

• Develop a predictive model 

associated with driver 

characteristics

• Identify at-risk segments 

based on driver 

characteristics

• Determine interventions for 

high-risk segments



1. Introduce New Data

• Average Vehicle Speed

• Citation/Traffic Stops

• Driver Attributed Crash 
Behavior

2. Use Sophisticated 
Statistical Methods

• Rigorous application of 
advanced statistical 
techniques

• Quantitative not 
qualitative assessment of 
importance of each factor 

Artificial Intelligence/ 
Machine Learning

Negative Binomial 
Regression

Bayesian Network

Crash 

Counts
Roadway

Temporal

Weather

Geographic
Citations (State 

Highway Patrol)

Streetlight Speed

Data from 2017-2023

One record for every road segment, day, hour

74,050,362 records in Database

Crash Driver 

Factors



• All three methods can be used to derive 
probabilities/risk of fatal crashes

• AI/ML model was too “black box” and hard to 
interpret

• General linear model and Bayesian Network 
generated very similar results

• Driver Behavior/Characteristics Driving Risk, not 
Infrastructure

Model Enables Risk Assignment 
Directly Linked to Driver 
Behaviors and Characteristics

Very Low Risk 

(Green)

Medium (Yellow)

Very High Risk (Red)

Statistically Significant Predictors of Fatal/Severe Crashes

• Functional Class

• District

• Total Number of Crashes

• Number of Crashes involving an:
• Older Driver  

• Younger Driver

• Unbelted Occupant

• DUI

• Speed



If we know these driver-
based factors are at an 
elevated severe crash 
risk

We can be proactive 
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Enforcement



Crash Foresight Tool



































Questions?


	Slide 1: MnDOT Traffic Safety Data Analysis Project: A Collaborative Project with HDR
	Slide 2: TSDA Project Model
	Slide 3: TSDA Project Model
	Slide 4: What if we could predict where and when crashes are most likely to occur?
	Slide 5: TSDA Project Model
	Slide 6: TSDA Project Model
	Slide 7
	Slide 8: Model Enables Risk Assignment Directly Linked to Driver Behaviors and Characteristics
	Slide 9: If we know these driver-based factors are at an elevated severe crash risk  We can be proactive 
	Slide 10: Teen Driver Education
	Slide 11: Teen Driver Education
	Slide 12: Teen Driver Education
	Slide 13
	Slide 14: Enforcement
	Slide 15: Crash Foresight Tool
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Questions?

