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User Study Evaluation Active Estimation of Driver Style
(a) Car merges ahead of human; 

anticipates human breaking
(b) Car backs up at 4way stop;
anticipates human proceeding

(c) User drives human car

𝑟" 𝑥$, 𝑢'$ , 𝑢"$ = 𝑤⏉	𝜙(𝑥$, 𝑢'$ , 𝑢"$ )

Car merges ahead of human; 
anticipates human braking.

Car backs up at a 4-way stop; 
anticipates human proceeding.

Learning Driver Models

Make Someone Change LaneMake Someone Slow Down

Coordinate to Cross First Make Someone Speed Up

An autonomous car’s actions 
will affect the actions of other drivers. 

Find optimal actions for 
the autonomous vehicle 

while accounting for
the human response 𝒖"∗ .

𝒖'∗ = argmax
𝒖6

	𝑅'(𝑥8, 𝒖', 𝒖"∗ (𝑥8, 𝒖'))

𝒖"∗ (𝑥8, 𝒖')≈ argmax
𝒖:

𝑅"(𝑥8, 𝒖', 𝒖")

Model 𝒖"∗ as optimizing the 
human reward function 𝑅".

Maximize Robot Expected Utility

max𝑃 𝒖" 𝑥8, 𝑤) ∝ exp	(𝑅"(𝑥8, 𝒖', 𝒖"))
Assume human is noisily optimal:

Stops to let R through

Car merges ahead of human; 
anticipates human braking.

Plan conservatively and 
merge behind;

Assuming human is a 
moving obstacle.
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𝑟' 𝑥$, 𝑢', 𝑢" = 	ℋ 𝑏$ −ℋ 𝑏$BC
+𝜆 ⋅ 𝑟GHIJ(𝑥$, 𝑢', 𝑢", 𝑏$)	

Info Gathering

Changing Lanes
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