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Knowledge Gap Between LLMs and Envs. 
Task: Copy the screenshot 1.png from the desktop to where my cursor is located
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From the LLM’s perspective
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Failed as it loses the cursor position



Knowledge Gap Between LLMs and Envs. 
Task: Copy the screenshot 1.png from the desktop to where my cursor is located

From the Environment’s perspective

Succeed by inserting images
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Knowledge Probing of LLMs
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Task 1: Next State Identification



Knowledge Probing of LLMs
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Task 2: Full-procedure Planning Alignment



Knowledge Probing of LLMs
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Task 3: Milestone Transition Recognition



Knowledge Probing of LLMs

Takeaways:  LLMs can be good at understanding short-term outcomes, 
but these strengths do not extend to long-horizon planning to be aligned 
with the environment dynamics.

> 75 > 80< 65



Grounding Considerations

! Thought 1 : How can we extract more accurate and reliable knowledge 
from environment dynamics?

! Retrieval augmentation (e.g., query rewriting, reranking)

! Thought 2 : How can we better leverage this structured knowledge to 
guide LLMs at inference time?

! Explicit reasoning over the potential outcomes



Grounding Framework (R-WoM)

�(�Q�Y�L�U�R�Q�P�H�Q�W

�2�6�����/�L�Q�X�[��

�: �H�E�����%�U�R�Z�V�H�U�V��

�$�F�W�L�R�Q���E�U�D�Q�F�K�L�Q�J���	
�G�H�G�X�S�O�L�F�D�W�L�R�Q

���D�F�W�L�R�Q�V���!����

�<�H�V

�1�R �%�H�V�W���D�F�W�L�R�Q

�5���: �R�0

�L���� ������ �L���P

�L����

�: �R�U�O�G���0�R�G�H�O

�L��������

�.�Q�R�Z�O�H�G�J�H���%�D�V�H

�L���N����

�L����

�L��������

�L���N����

�L���P

�L�������P

�L���N���P

������

�.�Q�R�Z�O�H�G�J�H

�6�W�H�S���������6�L�P�X�O�D�W�H�G���5�R�O�O�R�X�W

�6�W�H�S���������5�H�Z�D�U�G���(�V�W�L�P�D�W�L�R�Q

�5���� �5�P��������

�&�O�L�F�N����

�7�\�S�H����

�6�F�U�R�O�O����
������

�3�R�O�L�F�\���0�R�G�H�O

�7�D�V�N���,�Q�V�W�U�X�F�W�L�R�Q

�4�X�H�U�\

�2�Q�O�L�Q�H���7�X�W�R�U�L�D�O�V

�����0�D�Q�X�D�O�V

�7�U�D�M�H�F�W�R�U�L�H�V

�5�H�W�U�L�H�Y�H���	���5�H�U�D�Q�N

�6�\�Q�W�K�H�W�L�F���7�X�W�R�U�L�D�O�V

�5��

�7�U�D�M�H�F�W�R�U�L�H�V���Y�L�D���6�H�O�I���3�O�D�\
���W�X�W�R�U�L�D�O���V�F�D�U�F�H���G�R�P�D�L�Q�V��

�D�F�W�L�R�Q

�V�W�D�W�H

������

������

������

Generate action candidates Simulate outcomes and rerank actions



How Grounding Performs?

! Benchmarks
! OSWorld
! WebArena

! Model
! Qwen2.5-72B, Claude-Sonnet (3.5, 3.7)

! Baselines
! Vanilla, RAG, WebDreamer



How Grounding Performs?



Ablations on the Grounding Quality

OSWorld WebArena

How reliable is the knowledge retrieved for grounding? 



Ablations on the Grounding Quality

Takeaways: Grounding quality is closely related to knowledge relevance
OSWorld WebArena



The Potential of Grounding

Takeaways: Grounding makes it easier for LLMs to be aware of the action 
consequences, but errors still accumulate in predicting the far future

OSWorld WebArena



Future Work
! Knowledge-transfer

! Explore whether the environment-specific knowledge can be 
transferred to completely undocumented, proprietary environments 
with no prior grounding data.

! Meta-Learning for Knowledge-awareness
! Developing an architecture where the agent can be aware of the 

knowledge gap and deal with potential knowledge conflicts



Thank you! 


