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LLM-PySC2 framwork

In LLM-PySC2, the original observation will be wrapped into a text- or multi-mo-
dal observation. LLM-generated text action can be recognized and transformed  
into PySC2 functions, enabling LLMs to interact with the StarCraft II environmen
t and control the units.

Motivation

Limitations of Prior Work

Over-simplified and restricted environments：Existing SC2-LLM 
environments clip and oversimplify scenarios, preventing realistic 
evaluation of LLM decision-making.
Lack of multi-agent support：Most platforms expose only a single 
controllable agent, making it difficult to study coordinated decision-
making.
No full SC2 interaction：Vector interfaces are incompatible with 
LLMs, hindering full-game control.

Our Method: LLM-PySC2

ü Full PySC2 action space: Restores complete unit-level control for 
LLMs, enabling realistic and fine-grained decision-making.

ü Multi-modal observation and knowledge: Provides text, visual 
inputs, and Wiki knowledge for richer situational understanding.

ü Native multi-agent collaboration: Supports language-based 
coordination, role decomposition, and cooperative decision-making.

ü Asynchronous querying for scalability: Maintains stable latency as 
the number of agents grows, enabling scalable multi-agent scenarios.

Protoss action space and the recognition process

LLM-PySC2 is the first LLM decision making environment with complete pysc2  
action space. LLM controls units by output actions in the shape of <Action_Na-
me(args)>. The environment transforms text action into pysc2 functions accord-i
ng to a transform protocol and the relevant bridge object of the action

 LLM-PySC2 observations

LLM-PySC2 provides multi-modal observation. The observation wrapper gener-
ates text and image observations that contain all the important information for
decision-making, with access to images of the screen, minimap, and pysc2 origi-
nal feature maps.

LLM-PySC2 multi-agent system

Experiment Results


