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Motivation

New technologies offer potential for 

increased road safety

Â Improved hardware & software

Â Improved integration of dynamic 

information and traffic management

Â Include near-incident and pre-incident 

conditions

Â Preventive vs. responsive strategies



Modeling framework

Â Develop macro-level, micro-level models to 

estimate probability of  incidents, e.g. 

crashes, conflicts, incident-prone conditions 

in real time

Â Estimate effect of an additional driver on 

probability of capacity-reducing incident or 

incident-prone traffic conditions

Â Based on road geometrics, dynamic 

environmental, real-time traffic data, 

subsecond data



Support Active Freeway 

Management

ÂProbabilistic models, neural 

networks, vector autoregressions

ÂSupport integrating anticipatory 

real-time information and fee-based 

road use strategies in active 

freeway traveler information and 

management



Macro-level modeling:

Earlier work ïEIP Function

Â EIP with HLOGIT statistical approach

ïReal-time traffic conditions, road 
geometrics, prevailing weather 

ïLong data collection period because 
of seasonal effects

ïIdentification of black spots



Findings 
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EIP Envelope
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Minnesota Traffic Observatory 

I-94 Freeway Safety Lab

Estimation of crash prone 

conditions ïEarlier Findings 


