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Introduction
• Understanding robot behavior is important
• Understanding robot behavior is hard
• People form beliefs about robot behavior 

through observation
• Robots do not execute actions with the intent 

of conveying state preferences
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How can we convey state preference?
• Prior work focuses on the robot conveying 

capabilities and goals
• We focused our work on conveying the object 

function and state preferences
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Critical Points - Definitions
Inflection Point Compromise Point
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Example – Robot has NO preference
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Example – Robot has a preference
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Data Collection
• Amazon Mechanical Turk
• Within-subjects design

• 16 conditions (6+10) in same 
order

• Predetermined order to ensure 
no three consecutive conditions 
had the same terrain 
preference
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Measures
Optimality Ratio
Ratio of total cost of optimal trajectory to total cost of drawn trajectory
As Optimality Ratio increases, so does subject understanding of robot 
reward function.
Preference Range
Range [0,2000]. 0 indicating user inferring no preference difference 
between the two conditions (rock & grass). 2000 indicating user inferring 
preference with high certainty, regardless of robot preference.
Subjective Confidence
Self-reported confidence in understanding robot reasoning.
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Results – Optimality Ratio (w/o preference)
Effect of Inflection 
Points

Effect of Compromise 
Points

Interaction between 
Inflection & 
Compromise Points
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Results – Optimality Ratio (w/ preference)
Effect of Inflection 
Points

Effect of Compromise 
Points

Interaction between 
Inflection & 
Compromise Points

p<0.001p<0.001

p<0.001
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Results
Preference Range
Increase in Inflection Points 
increased Preference Range
Increase in Compromise Points 
decreased Preference Range
No other significant effects.

Subjective Confidence
Increase in Inflection Points 
increased Subjective Confidence
Increase in Compromise Points 
increased Subjective Confidence
No other significant effects.
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Potential Future Work
• Investigate whether conclusions hold for more complex terrain (greater 

than two terrain types).
• Additional critical points necessary to disambiguate each pair of 

features, but complexity may overwhelm users.
• How will real-world scenarios affect the ability to convey critical points?

• We only simulated and generated maps; we did not execute on a real 
platform. A real-world system may not be able to generate the 
necessary critical points.
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Questions?
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