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 1. Motivation 

• Theory of Mind (ToM) is the ability to attribute 
mental states to oneself and others [1].


• Most of current ToM benchmarks are text-based 
and/or variations of the Sally-Anne test [2]. They are 
also limited to one or two agents.


• ToM evaluations should be both physically and  
socially situated [3, 4]. 

 2. Contributions 
We present ToM-SSI, a multimodal benchmark that 
evaluates ToM abilities in situated social 
interactions:


• Formulated as a visual-text question answering 
task based on the Belief-Desire-Intention 
framework.


• Covers agent that move and communicate in a 
rich social environment with partial observability 
and constrained communication.


• Scenarios involve 3 or 4 agents, moving beyond 
dyadic interactions.


• It comprises 5 tasks covering cooperative, 
obstructive and mixed settings.  4. Experiments  
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 3. Tasks  
Each sample is situated in a social context, e.g. chefs in a kitchen preparing a dish.


Events dictate the change in agent knowledge and the state of the environment. 
They involve movement and communication.


Five tasks, each including 3 question types: percept, belief, intent. Desire is fixed 
by the agent attitude (collaborative, obstructive, mixed).

• Performance gap between models and humans.


• Models struggle with the critical steps for ToM reasoning.


• Challenges: modelling other agents’ perception, multi-agent 
communication, and mixed social interactions.


• VLMs are not able yet to consistently combine textual and 
visual information.

 5. Key Findings 

Struggle with reasoning 
about agents’ observation 
space.

Assume that one agent believes 
another is missing information if 
they don’t communicate it.

Struggle with recalling 
agents’ knowledge.

Fail to understand the consequences of 
the events happening.

 Common Failures 
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