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A Study on LLM-based Game NPC State Control using FSM
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Abstract

Recently, game NPCs using Large Language Model (LLM) can provide flexible and natural conversations
depending on the player's natural language input. However, the free response of LLM-based NPCs can lead to
behaviors that do not match the current game state or planning intentions, and when connected to systems such as
transactions, quests, rewards, and battles, unacceptable state transitions can occur. In this paper, we propose an
FSM-based guardrail structure so that behaviors outside the game rules are not reflected in the actual system while
maintaining the conversation ability of LLM-based NPCs. The proposed structure is a method in which LLM converts
player input into JSON-style int and ruleTags, and FSM verifies the current game status and rules before determining
whether to allow state transition. As a result of comparing the LLM-only method and the LLM+FSM method in a
Unity-based NPC interaction environment, the incidence of prohibited state transition for non-permissible input
decreased, and the high success rate for normal input was shown.
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