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What is Crowd
Navigation?
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Decoupling leads to Freezing Robot Problem
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Even with perfect future

True Pedestrian Movement:

knowledge, “decoupling”
prediction and navigation fails

Humans leverage cooperation

P. Trautman and A. Krause. Unfreezing the robot: Navigation in dense

interacting crowds. In IROS, 2010.



Decoupling: Suboptimal at any Density

Large safety decrement at all densities
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Trautman, P.; Ma, J.; Krause, A.; and Murray, R. M. 2013. Robot
navigation in dense crowds: the case for cooperation. In ICRA.



Necessity of Coupled Models
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The I"#$ and %&'( of Interaction

Ambiguous

intent

Theorem: Crowd navigation cost is statistically valid !
cost only a function of the full set of mixture sgatistics !
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intents at t  preference Rexibility

I Provide statistically valid interaction function PSP

I Provide a real time locally optimal solver

Corollary: Mismodeling Rexibility leads to a) overaggressive or |
overcautious (FRP) robot
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ORCA sim collision rate, 0.05-0.25 people/m~2

I Real world deployment
expensive: 6 months-year to
deploy statistically valid study

Il ORCA, Social Forces based
simulation non-discriminative

e Optimal policy is ”blind, straight
line”
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-Remove 1 human
-Start and goal
safety/efficiency of
robot and human

“Leave one out”
-Compare

ETH: 241 runs
evaluation:
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Path Length
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Conclusion
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