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Research Overview

Fundamental Research Question
How to model the underlying social interactions between
agents and exploit the learned relational representations

in downstream tasks in a principled manner?

Relational Reasoning

To identify pairwise, group-wise,
and multiplex relations

To explicitly infer the relation
types/patterns between agentsEgo

Graph Neural Network
Edge Update
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e0k = �e(ek,vi,vj)

Node Update
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v0
i = �v(ē0i,vi)

Node attribute
(e.g., agent state)

Edge attribute
(e.g., relation feature)

Scalability: shared node/edge functions across the graph
Capacity: arbitrary relations; higher-order interaction modeling

Flexibility: encode visual/language inputs
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Relational Reasoning: Pairwise, Group-wise, and Multiplex Relations

Explainable Autonomous Navigation with Deep Reinforcement Learning

(a) (b)
The surrounding green vehicle has highly different future 
behaviors (a) with or (b) without the existence of ego vehicle.

Robustness to Distributional Shift

(a)

Light bar Spring
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(c) Group-wise: Latent Social
Interaction Hypergraph [2]

(d) Multiplex: Latent Social 
Interaction Multiplex Graph [3] 

(b) Pairwise: Latent Social
Interaction Graph [1]
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