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Scalable and Customizable Intent Inference and Motion 
Planning for Socially-Adept Autonomous Vehicles

Challenge
• AV-HV interaction is an incomplete-

information and differential game
• How to compute Bayesian 

equilibria for intent inference and 
motion planning?

Scientific Impact
• New theory of mind models for social 

interaction (e.g., driving)
• Mathematical definition of social adeptness
• New hardware-software v&v platform

NRI:FND: Scalable and Customizable Intent Inference and Motion Planning for Socially-Adept Autonomous Vehicles
PI: Wenlong Zhang, Co-PIs: Yi Ren and Yezhou Yang. Arizona State University. (2019-2022)

Solution
• Modeling mutual intent inference
• Incorporating vehicle dynamics
• Exploring various definitions for 

courtesy and social adeptness
• Analyzing convergence and 

stability of AV-HV interactions

Broader Impact
• $80 billion invested in AV industry (2017-2019)
• New interdisciplinary course on AVs
• Foster collaboration between academia and 

industry through open-source v&v platform
• Safety and efficiency of human-machine 

systems (AVs, collaborative manufacturing, 
robotic surgery, search and rescue)


