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What are agents?

Agents interact with environments to solve problems/tasks for humans.
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What are multimodal agents

Agents that perceive more than text from the human and/or the environment side.
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What gap are we filling in the multimodal agent space

● Many real-world problems/tasks are multimodal (in particular, vision)
○ Web agents; Robotics; GUI design, frontend

● We need evaluations that are indicative of their capabilities.
○ OSWorld, Libero, etc

● We need training data to teach the models how to become good 
multimodal agents.
○ MMAT, CALVIN, etc

● But more importantly, we need a playground to understand current 
limitations of models and data so we can develop better methods and data 
recipes.
○ VisGym





Demo - Maze 3D

https://docs.google.com/file/d/1qGbupaZ2--YQRXhlErlMIPHQCH7d-dw4/preview
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VisGym

https://docs.google.com/file/d/1wvgN6uH8EgORsyZtmhfPYW1NHkRNiaHF/preview


Task Categorization



How design factors of 
multimodal agentic workflow 
affect their performance?
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Do we keep the full context history for agents?

Learned Dynamics Learned Feedback



Do we keep the full context history for agents?

Models benefit from having some context in its history to understand the 
consequences of their actions (e.g., from feedback, visual differences, etc).
However, performance saturates and even degrades as we keep all their decision 
makings!



Do we represent visuals in text?

Image-based?

Text-based?



Do we represent visuals in text?

Models perform well when visually structured inputs such as grids can be 
faithfully represented in text, revealing a gap between perception and problem 
solving. However, when representations are unstructured, such as figlet-style 
matchstick equations, visual priors still provide a clear benefit.



Do we need text feedback from environment?

● Fine-grained vision
● Common for models to make illegal moves



Do we need text feedback from environment?

Models consistently improve if text-based feedback is provided. This indicates 
either a limited capability to perceive visual transitions or to infer what happened 
based on transitions, or both.



Do we tell what the final goal should look like?

Tasks that are easy to 
operate but hard to 
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Do we tell what the final goal should look like?

Models benefit from having the final goal observation, indicating limitations in 
visual reasoning.
However, perception issues can cause backfire, where performance degrades 
with model thinking that the initial observation looks the same as goal 
observation.



What does supervised finetuning tell us about
- generalization, 
- different modules’ contribution
- data curation strategies?



Supervised finetuning setup

● We use our heuristic-based multi-step solver to generate demonstrations 
for multi-step supervised finetuning.

● Two settings: single-task finetuning and mixed-task finetuning
● Qwen 2.5 VL Instruct 7b, full-parameter finetuning; bsz of 64 w/ 1500 and 

5000 for single-task and mixed task finetuning respectively (~100K, ~350K 
demontstrations)



Is SFT alone sufficient for difficulty generalization?
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Is SFT alone sufficient for difficulty generalization?

Generalization emerges from SFT, 
and stronger base model benefits 
more from the same supervision.



Is SFT alone sufficient for difficulty generalization?

Generalization is strongly 
data-dependent more than 
model-dependent



What matters for multimodal multiturn capabilities?

We hypothesize two key factors:

● Visual encoder fidelity: ability to capture fine-grained visual changes across 
turns (state transitions).

● LLM temporal grounding: ability to integrate and reason over past 
observations and actions.

What we did:

● Trained on mixed-task setting.
● Ablated learning by freezing the visual encoder (LLM-only gain) and freezing 

the LLM (vision-only gain).



What matters for multimodal multiturn capabilities?

The vast majority of tasks benefit from 
finetuning both the visual encoder and 
the LLM.
Tasks where partial observability and 
unknown dynamics benefit more 
from finetuning LLM, and tasks where 
fine-grained vision is important 
benefits more from finetuning the 
visual encoder



What do environments tell us about data curation?

Some environments have partial observability and unknown dynamics.

We can teach model to directly produce the steps to reach the goal, but is that ideal?



What do environments tell us about data curation?

Directly teaching the model to 
produce the solution in POMDP is 
far from ideal, even with more 
data.
It is more important to teach the 
model to explore before exploiting, 
both for training learnability and 
inference competency.



How do frontier models perform on VisGym?



Thanks!
Questions?

Website: visgym.github.io 
Email: zwcolin@eecs.berkeley.edu

http://visgym.github.io

