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LLaMAC (Large Language Model-based Actor-Critic)

• Task

§ Decision-making

• System resource allocation

• Grid transportation

• Method

§ MAS (multi-agent system) – max 50 agents experiment result

§ Actor-critic RL approach à TripletCritic structure

§ External feedback mechanism

§ Memory Module (=support Long-term memory)
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LLaMAC framework
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Execution & Memory module

• Execution module

§ Environment à text-based description

• Memory module

§ Short-term

• Most recent state

§ Long-term

• Most recent L steps of state transitions (state, action, reward)
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Critic module
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Critic module (TripletCritic : internal feedback)

• Inspired by dopamine neurons in the brain [Dabney et al., 
2020]

• Critic 1 : Exploration (장기적 목표에 중점)

• Critic 2 : Exploitation (단기적 목표에 중점)

• Assessor
§ Veracity-Scrutiny : 각 suggestions 에 오류가 없는지 확인

§ Belief Correction : 두 suggestions 의 균형점을 잡음

§ 최종 suggestion을 각 actor 에게 전달
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Critic module (external feedback flow)

1. TripletCritic : 각 actor 에게 suggestion 전달

2. Actor : observation 과 suggestion 을 바탕으로 실행 가능
성 결정

3. 하나의 actor라도 반대한다면, 모든 actor 의 feedback을 모
아 TripletCritic 에 feedback

4. 모든 actor 가 suggestion 에 만족할 때까지 반복
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Critic module (external feedback advantage)

• Internal + External feedback

§ Form a comprehensive & automated iterative process

• Reduce hallucination

• Reliability of TripletCritic reduce external feedback of 
actors

§ Minimize access cost

§ Token-efficient
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LLaMAC flow
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System resource allocation

• Traffic control

§ Single-step decision

§ Require mathematical reasoning capabilities

• Multiple traffic controllers (agents)

§ Select an integer between 0~9

§ No knowledge of the choices made by other agent
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System resource allocation

• Cognitive process of the assessor
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System resource allocation

• LLaMAC - stable performance

• Multi-agent Debate - converge to local optima
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Grid transformation

• Robot grid transformation

§ Multi-step decision

§ Require spatial & logical reasoning

§ Requrie long-term planning ability

• Mode

§ Easy : moving across the grid

§ Hard

• moving along the grid boundaries

• Possibility of Conflict & Collision
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Grid transformation

• SOTA

§ long-term planning & execution

§ Spatial reasoning

§ Learning from interactions or errors
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Contributions

• Introduce LLaMAC

§ Internal feedback mechanism (TripletCritic)

§ External feedback mechanism

• Remarkable performance (SOTA)

• Reduce access cost
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