
• Hard constraints (stay on the road, and drive forward)

• Soft constraints (favor actions with “low enough” cost)

• Randomness (action sequences are seldom repeated)
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Given a finite alphabet Σ, find a distribution D: Σ* [0,1] :
• Hard constraint H
• Soft constraint S 
• Randomness

Example:

Applications:
• Composing music
• Lighting control mimicking human behavior
• Robot surveillance
• Human driving behavior
• … 
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• Hard constraints
• Soft constraints

• Randomness

Traffic scenario assumptions:

Safety
Car b’s acceleration:
If ego car in Lane 2:
Incentive 
Ego car’s acceleration:
If ego car in Lane 2: 

conditional value-at-risk: 
robustness against inaccuracy in the probabilistic human model 
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Human driving model

Optimal policy for the automated vehicle

• Hard constraints
Satisfy safety & incentive conditions

• Soft constraints
Number of lane changes during a period of time

Time between two consecutive lane changes

• Randomness

Lane change behavior specifications:

Number of lane-change 
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Time interval between two 
lane-change maneuvers [s]
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