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Background

Why Pokémon is a Complex Testbed for AI

1. Tactical Complexity: Turn-based system, vast move/switch options, dynamic 
state.

2. Information Asymmetry: Unknown opponent sets (moves, EVs, nature).

3. LLM Limitations: Existing LLM agents suffer from two main issues:

a) Hallucination: Stating incorrect type matchups or move effects.

b) Panic Switching: Consecutive switches to avoid powerful opponents.







-MaxPower is always selecting the move with the 
highest base power available to the current 
Pokémon.
-LLMs is used in a state of unimproved.
-The battle score is defined as the sum of the 
numbers of the opponent’s fainted Pokemon and 
the player’s unfainted Pokemon.

A (Super Effective): The predicted or actual result is twice the 
damage.
B (Standard): The predicted or actual result is normal damage.
C (Not Very Effective): The predicted or actual result is half the 
damage.
D (Ineffective): The predicted or actual result is no damage (the 
move has no effect).
Row: The Predicted result by the LLM 
-(e.g., the LLM thought, "This is Super Effective!").
Column: The Actual correct type effectiveness 
-(e.g., the reality was, "It was Super Effective.").
Cell Value: The percentage (or frequency) of that specific 
pattern occurring.

 Test of Hallucination



POKÉLLMON Overview: The Three Pillars

POKÉLLMON: The First Human-Parity LLM Agent

— Built on three core strategies to overcome LLM limitations—

1. In-context Reinforcement Learning (ICRL)

2. Knowledge-Augmented Generation (KAG)

3. Consistent Action Generation (via Self-Consistency)





Pillar 1: In-context Reinforcement Learning (ICRL)

Learning "Just-in-Time" from Textual Feedback

1. Goal: Instantly consume battle outcomes as feedback to refine the policy 
without re-training.

2. Feedback Types (Reward Signals): Damage taken/dealt, move effectiveness 
(Super Effective/Not Very Effective), estimated Speed/Priority, actual move effects 
(stat changes).

3. Impact: Improved baseline GPT-4 win rate from 26% to 36%.





Pillar 2: Knowledge-Augmented Generation (KAG)

Overcoming Hallucination with External Knowledge

1. Goal: Retrieve accurate, explicit knowledge to prevent fundamental mistakes 
(hallucination) before they lead to defeat.

2. Implementation: Integrate a Pokédex (external database from Bulbapedia) into 
the prompt context.

3. Key Information: Precise Type Matchups, Move Effects, Ability Effects.

4. Impact: Combined with ICRL, win rate jumped from 36% to 58% (against 
heuristic bots).





Pillar 3: Consistent Action Generation

Mitigating "Panic Switching" with Self-Consistency

1. The Problem: When faced with a strong threat, LLM agents using 
Chain-of-Thought (CoT) often enter a loop of "Panic Switching" to avoid combat.

2. Observation: CoT actually decreased performance in our tests.

3. Solution (Self-Consistency / SC): Generate multiple action candidates 
independently, then vote for the most consistent action.

4. Impact: Increased win rate (against heuristic bots) up to 64%, effectively 
suppressing panic behavior.







Experimental Results: Online Battles vs. Humans

Achieving Human-Parity Performance

1. Testing Environment: Live online battles against real human players.

2. Results:

- Ladder Players (Random Humans): 49% Win Rate (N=105)

- Invited Players (Experienced Humans): 56% Win Rate (N=50)

3. Conclusion: POKÉLLMON is the first LLM-based agent to demonstrate 
performance equivalent to human players in this complex tactical game.





Battle Analysis: Strengths and Weaknesses

Understanding POKÉLLMON's Strategy

Strengths:

1. Human-like Attrition: Executes complex stalling tactics (e.g., Poisoning, then healing/protecting).

2. Tactical Accuracy: Few mistakes in type-matching and move choice (thanks to KAG).

Weaknesses:

1. Vulnerability to Attrition: Prioritizes short-term gains; easily defeated by human attrition specialists (Win 
Rate: 18.75%).

2. Deception: Fails against human "tricks" or psychological maneuvers (e.g., baiting an attack and then 
switching to an immune Pokémon).





Conclusion and Future Work

Summary

POKÉLLMON successfully utilized ICRL, KAG, and SC to achieve human-parity in 
Pokémon battles.

Future Work

1. Integrating Long-Term Planning and deeper strategic reasoning.

2. Enhancing Opponent Prediction and handling deceptive moves.

3. Applying the POKÉLLMON framework to other complex tactical 
decision-making environments.


