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Abstract:

This thesis proposal addresses critical challenges in developing intelligent agents that can
collaborate effectively with human teammates. As Al systems become increasingly prevalent
in collaborative environments, there is a pressing need for agents that can understand, adapt
to, and communicate naturally with humans. To meet this challenge, this research explores the
development of a computational framework aimed at enhancing human-agent teamwork. The
framework consists of three core components: computational Theory of Mind (ToM) modeling,
mutual adaptation within human-agent teams, and interpretable communication for
collaborative interaction.

A key element of the proposal is the development of a neural network-based Theory of Mind
model, designed to infer human mental states, beliefs, and intentions in team tasks. This model
allows agents to reason about their human teammates’ knowledge and perspectives, facilitating
more effective collaboration. The research also investigates an adaptive agent architecture,
enabling agents to recognize human strategies and adjust their own behavior in real time during
collaborative tasks. Preliminary results demonstrate novel methods for generating synthetic
human data through embodied large language model (LLM) agents and aligning multi-agent
reinforcement learning (MARL) communication with human language, promoting more natural
interactions in human-agent teams. Through experiments conducted in simulated teamwork
environments, the thesis shows how these computational approaches can improve
coordination, adaptation, and communication in human-agent collaboration.

In the proposed work, we will focus on integrating computational Theory of Mind models to
guide agents in learning adaptive behaviors and communication strategies within human-agent
teams. The ultimate goal is to develop socially intelligent agents that can engage in natural and
intuitive teamwork with humans.



