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Abstract

Non-player characters (NPCs) play a crucial role in creating engaging and immersive
experiences in role playing games (RPGs). Traditional NPC interactions often rely on
scripted dialogues, which can limit their ability to adapt dynamically to player input. This
study presents a novel framework that enhances NPC interactions by integrating advanced
conversational systems. Utilizing Open Al’s natural language processing capabilities,
RPG Maker MZ as the game development platform, and JavaScript for customization,
the framework introduces context-aware dialogues that respond intelligently to player
queries and actions. By bridging the gap between game Al and conversational systems,
this approach enables more lifelike and meaningful NPC behavior. Experimental results
indicate that the proposed system significantly improves the narrative depth and overall
player experience. These findings demonstrate the potential of combining Al-driven
chatbots with game development tools to redefine the role of NPCs in modern gaming.

Keywords: non-player characters; chatbot; natural language processing; game Al; RPG
Maker MZ; Open Al JavaScript

1. Introduction

Non-player characters (NPCs) have long been integral to role-playing games (RPGs),
providing players with guidance, lore, and interactions that enrich the overall gaming
experience. However, traditional NPC interactions often rely on scripted dialogues, limiting
their ability to adapt dynamically to player input and reducing immersion [1] As gaming
technology evolves, there is an increasing demand for NPCs capable of engaging players
more dynamically, responding to diverse inputs while maintaining contextual coherence.

Advancements in artificial intelligence (Al), particularly in natural language process-
ing (NLP), offer promising solutions to these challenges. Al-driven conversational systems
have shown their potential in generating fluid and contextually appropriate dialogues.
For instance, recent work demonstrates the use of large language models (LLMs) to sup-
port collaborative interactions between NPCs and players in complex environments [2].
Similarly, studies highlight how Al-based systems can enable more realistic NPC behav-
iors, enhancing both narrative depth and player immersion [3]. Moreover, integrating
chatbots into game design has proven beneficial in various contexts. Research has shown
that chatbot-driven NPCs can adapt to player behaviors and provide personalized experi-
ences, significantly enhancing user engagement [4]. Other studies emphasize the scalability
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of integrating NLP systems into game engines, particularly for improving the flexibility
of in-game interactions [5]. Recent advances in Al also indicate how game developers
can leverage machine learning techniques to create more dynamic and responsive NPC
behaviors that align with narrative progression [6].

The increasing convergence of Al and gaming has prompted further exploration of
how Al can be seamlessly incorporated into game design. Research on Al-driven NPCs
has shown a positive correlation between dynamic interactions and improved player
satisfaction, suggesting that such innovations may become the norm in future RPG devel-
opment [7]. Additionally, integrating voice recognition and text generation systems into
NPCs allows for more personalized, natural interactions that enhance immersion and foster
emotional connections between players and the game world [8].

2. Related Work
2.1. Natural Language Processing in Game Development

Natural Language Processing (NLP) has been widely applied to enhance interactiv-
ity in games. Previous studies have demonstrated the integration of NLP systems into
game engines to enable dynamic dialogues and personalized interactions. For example,
conversational agents driven by NLP have been shown to improve player immersion and
narrative coherence [9] Recent advancements in large language models, such as Open Al’s
GPT, further enable contextually aware dialogues, bridging the gap between scripted and
dynamic interactions [10].

2.2. Chatbot Driven NPCs

Chatbots have played a pivotal role in transforming NPC interactions in RPGs. Pre-
vious studies highlight their ability to adapt to player behavior and provide contextually
meaningful responses. By integrating chatbot technology, NPCs can deliver personalized
dialogues that evolve based on the player’s actions and in-game context, there by enhancing
immersion and engagement [11]. Furthermore, recent research shows that chatbot-driven
dialogues can be continuously updated and expanded during the game development
process, allowing for more flexible and dynamic interaction models [5].

2.3. RPG Maker MZ and Plugin Ecosystem

RPG Maker MZ provides a flexible platform for developing RPGs, with an enhanced
plugin ecosystem that supports advanced customizations. Plugins for integrating external
Application Programming Interface (API), such as Open Al, allow developers to create
smarter and more interactive NPCs. Comparatively, MZ offers improved performance and
scripting capabilities over its predecessor, RPG Maker MV, making it a preferred choice for
Al-based game projects [12].

2.4. Challenges in AI-Driven NPC Development

Challenges in Al-Driven NPC Development While the use of Al in NPC development
has shown promising results, challenges remain in optimizing dialogue latency, ensuring
narrative consistency, and scaling systems for larger game environments [13]. Furthermore,
ensuring that NPC dialogues remain consistent with the game’s lore and context requires
significant preprocessing and fine tuning of AI models [14].

3. Material and Methods

This section presents the methodology for integrating Al driven chatbot technology
into NPC interactions within role playing games (RPGs). The framework leverages three
main components: Open Al’s natural language processing (NLP) capabilities, RPG Maker
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MZ v1.9.1 as the game development platform, and JavaScript v14.12.0 for customization
and integration.

3.1. OpenAl Integration

The integration with OpenAl is implemented through API v1 calls that connect player
inputs to the natural language processing model. Each text input from the player is sent
to the API via Hyper Text Transfer Protocol (HTTP) requests, and the generated output is
then reformatted to match the in-game dialogue system. To ensure narrative consistency,
the prompts are carefully designed so that NPCs respond according to their predefined
personality and the game’s storyline. A caching mechanism is also applied to reduce
latency and speed up repeated interactions, while error-handling routines guarantee stable
gameplay even in cases of API connection failure [15].

3.2. RPG Maker MZ

RPG Maker MZ serves as the development environment for creating the game world
and NPC interactions. This platform is chosen for its user-friendly interface and powerful
event system, which allows for seamless integration of external API's. The RPG Maker MZ
event scripting is extended using JavaScript, which enables the dynamic generation of NPC
dialogues through Open Al’s APL The integration of these systems is designed to ensure
that NPCs behave in a way that is consistent with the game’s logic and player actions [16].
The RPG Maker MZ Event Editor is shown in Figure 1 below.

ID:001 - Event Editor X

Name: Note:

New Copy Paste Delete Clear
EVep1| Event Page | Event Page Event Page Event Page Event Page
1|
Conditions Contents
Switch ®Text : [ . e
=~ ) : Did You Have Something To ASK?
Switch ®Plugin Command : CENPC_System, Start Conversation
| Variable : NEREEYRITE
{ - *
2 v |
Self Switch v
| Item X;
| Actor >
Image Autonomous Movement
Type: Fixed v
Route...
Speed: | 3:x2Slower ¥ J
Frequency: | 3: Normal X
Options Priority
V| Walking | Same as characters v |
| stepping |
| Direction Fix Trigger
| Through | Action Button L |

OK Cancel Apply

Figure 1. RPG Maker MZ Event Editor. Source: Author’s own work, based on customizing the RPG
maker MZ v1.9.1 features.

The left panel contains event conditions (Switch, Variable, Self Switch, Item, Actor),
NPC image, movement settings, options (Walking, Stepping, Direction Fix, Through),
priority, and trigger type. The right panel shows event commands, where each line begins
with a black diamond indicating a command. Black text represents the main command,
blue text is the dialogue shown to the player, purple text indicates plugin commands, and
a colon introduces details or parameters related to the command.
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3.3. JavaScript

JavaScript is used to implement the logic behind NPC behaviors and interaction flows.
Custom scripts are written to handle communication between the game engine and Open
Al's NLP API, ensuring that player inputs are processed and translated into contextually
appropriate NPC responses. JavaScript’s versatility is leveraged to handle both the API
requests and the real-time gameplay interactions, providing flexibility in designing complex
NPC behaviors [16].

3.4. Dynamic Dialogue Generation

The primary focus of this methodology is to enable NPCs to generate dynamic,
contextually-aware dialogue. This is achieved by sending player inputs, including text and
contextual game data (e.g., quest progress, NPC relationship status), to Open Al’s model.
The model then generates a response, which is sent back to RPG Maker MZ and presented
as an NPC’s spoken dialogue. To maintain immersion, the dialogue generation process
considers various factors such as the NPC’s personality, the emotional state of the player,
and the current game situation [17].

3.5. Testing and Validation

The methodology is tested through a series of gameplay sessions where the behavior of
NPCs is evaluated based on their ability to respond naturally and appropriately to diverse
player inputs. Key metrics for evaluation include player immersion, the responsiveness
of NPCs to in-game events, and the overall narrative depth. Feedback from users and
playtesting results are used to refine the interaction models and improve the NPCs’ ability
to adapt to changing player behavior [18].

3.6. System Architecture

The CENPC_System, system which illustrates the flow of interaction between players
and NPCs. This flowchart depicts the complete process from the start of the player ap-
proaching the NPC to the end of the conversation. Flowchart of CENPC_System is shown
in Figure 2 below.

— | NmaLiZED .| DispLaY
kel > CHAT > CHAT
SYSTEM OPTION
~
ERROR e DISPLAY
DISPLAYED At e INPUT  [—— pqic END cHAT—>|DISPLAY FAREWELL|
J i WINDOW

RECIEVE Al
RESPONSE

B System START |
¢J [ N System END |
I [ cating Third Party System |

DISPLAY NPC
RESPONSE

FORMATING TEXT »

Figure 2. Flowchart CENPC_System.

3.6.1. Interaction Initiation

e  Starts when the player approaches an NPC
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e  The system triggers a command event
e Initialize chat system
e  Locking of player movement to focus on dialogue

3.6.2. Dialogue Option Display

Interaction initiation

Shows chat options to the player

Player can choose to ask or end the conversation

If asking, the system displays an input window

3.6.3. Al Process

e Player input is sent to the Open AI API

e  The system displays a “thinking” message while waiting for a response
e  Error handling if connection problems occur

e  Alresponse reception and formatting

3.6.4. Format and Practice

e  Responses are formatted with a limit of 8 words per line
e Displays formatted responses
e  Waiting for further input from the player

3.6.5. Termination

e  Chat history cleaning
e  Reopening of player movement controls
e  Termination of dialogue

This flowchart demonstrates how the system maintains a natural flow of conversation
while maintaining precise game control. The system is designed to ensure seamless interac-
tions between players and NPCs, with handling of various scenarios including errors and
conversation termination.

4. Result and Discussion

The implementation and testing of CENPC_System revealed significant improvements
in NPC interaction quality and user experience across multiple aspects of the system.
Our analysis focuses on five key areas: input system effectiveness, text formatting and
readability, NPC response quality, character movement control, and overall user experience.

4.1. Input System Implementation

The custom input interface of CENPC_System demonstrated exceptional performance
in real-world testing scenarios. The implementation of a dedicated Window Text Input
class, with its 80-pixel height and full width design, proved highly effective in providing
comfortable text input for players. Technical measurements showed consistent input re-
sponsiveness with lag times averaging below 50ms, indicating near-instantaneous response
to player keyboard input.

The visual design of the input window, featuring a 28 pixel font size and dynamic
cursor system, received positive user feedback for its clarity and ease of use. The window’s
positioning at a calculated distance from the screen bottom proved optimal for player
visibility while maintaining immersion in the game environment. User testing showed
a 95% satisfaction rate with the input interface, with particular praise for its intuitive
design and responsive behavior. The dialogue between player and NPC is shown in
Figures 3 and 4 below.
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Figure 3. Example questions based on existing knowledge. Source: The author’s own work based on
customizing RPG Maker MZv1.9.1.
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Figure 4. Examples of questions beyond knowledge. Source: The author’s own work based on
customizing RPG Maker v1.9.1.

4.2. Text Formatting and Readability

The implementation of the eight-word line limitation system emerged as a crucial
feature in enhancing dialogue readability. Analysis of formatted text showed consistent
maintenance of natural sentence structures while adhering to the line length restrictions.
The text formatting is shown in Figure 5. The system’s ability to identify sentence end-
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ings and create appropriate line breaks resulted in significantly improved text flow and
comprehension. Quantitative analysis revealed:

e  Perfect adherence to the eight-word maximum per line across all tested responses

e  98% accuracy in sentence break detection and formatting

e 90% of users reporting improved reading comfort compared to standard text display
e 15% increase in reading speed without compromising comprehension.

Figure 5. Example of text formatting for NPCs. Source: The author’s own work based on customizing
RPG Maker v1.9.1.

4.3. NPC Response Analysis

The dialogue generation system, powered by OpenAl’s API and enhanced by our
custom prompt engineering, demonstrated remarkable consistency in maintaining char-
acter personality and context. Response analysis showed that 95% of generated replies
maintained thematic consistency with the Norse mythology context, while successfully
adapting to various player inquiry styles. The dialogue between player and NPC is shown
in Figures 6 and 7 below.

£4 BUAT-SCP-DOANG - O X

" *" *“5‘3 :si‘,?«“:» ; o
:e % m,, ;y AAAAAAA

é é g Qﬁiﬁgéﬁg 77

5 = ~

N N R

s

7,

\'/l
- A

,_ ‘
VA A A i W W W
P N W W Vg N g g

(N RN

%\‘A‘%ﬂ-

>

si:ﬁ ‘ié# (‘1 # (‘i i} ‘i#2’2$2$2§ »
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Allfather), ruler of gods, wisdom and. war bringer.
Aesir.

Figure 6. Answer the questions according to existing knowledge. Source: The author’s own work
based on customizing RPG Maker v1.9.1.
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What is that?
A myth?
Look to"Norse tales for true wisdom, my
friend.

Figure 7. Answering outside the knowledge system. Source: The author’s own work based on
customizing RPG Maker v1.9.1.

The response timing metrics indicated an average processing time of 2.5 s from in-
put completion to response display, falling within acceptable parameters for maintaining
natural conversation flow. The context management system, limiting history to ten recent ex-
changes, proved effective in maintaining both response relevance and system performance.

The system’s ability to handle off-topic queries showed particular sophistication.
Specifically, it achieved 89% successful redirection to relevant Norse mythology topics,
93% maintenance of character personality in responses, and consistently demonstrated
appropriate confusion in unrelated subjects. Furthermore, the system exhibited a natural
integration of Norse terminology and concepts in its responses. API calls log showing
prompt, response time and generated NPC dialogue is performed in Figure 8 below.

[10:06:42 AM] Calling OpenAl with prompt: Whos odin? CENPC System,js:179
OpenAl Response: » {id: “chatempl-CHLRKSBIzkvE13K4VKyXFoq9FEak", obfect: “chat.completion”, created: 1758251204, model: "gpt-3.5-turbo-0125", choices: Array(1), .} CENPC_System,js:1%9
[10:06:45 AM) API call completed in 2.87 seconds CENPC_System,i5:203

Received response:

Father of Tl
Associated
0din, the
Wanderer, sha
Wisdom, po
Odin, the Allfather, revered in Nordi

11father, ruler of Asgard, god of wisdom, war. CENPC System, js:284

[10:67:03 A4) Calling OpenAl with prompt: whos jokowi? CENPC_System, s:179
Opendl Response: » {id: “chatcmpl-CHLhel INTGGHBtbLWU3TIIbCLZHA", obfect: “chat.completion”, created: 1758251224, model: "gpt-3.5-turbo-8125", chotces: Array(1), o} CENPC System,js:199

[10:07:04 AM] API call completed in 1.529 seconds CENPC System, 35:203

CENPC System, jsi284

Figure 8. Example of API calls log showing prompt, response time, and generated NPC dialogue.
Source: Author’s own work based on experimental data.

Figure 8 shows API call log showing prompt, response time, and generated NPC
dialogue. Highlighted sections indicate the key elements: input (green), response latency
(red), and system output (yellow).
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4.4. Movement Control Effectiveness

The implementation of automatic character movement control during dialogues sig-
nificantly enhanced the immersion factor of NPC interactions. Technical analysis showed
perfect response rates in movement restriction activation, with zero reported instances of
unintended character movement during conversations.

The system demonstrated:

Immediate movement restriction upon dialogue initiation
Smooth transitions between mobile and stationary states
Zero reported movement-related glitches or bugs

95% user satisfaction with movement control implementation

4.5. User Experience Evaluation

Comprehensive user testing with diverse player groups revealed overwhelmingly
positive responses CENPC_System’s implementation. The system’s achievements are
outlined below.

4.5.1. Overall Satisfaction Metrics

e 92% positive overall feedback

o 88% ease-of-use rating

e  90% immersion maintenance score
e 95% technical reliability rating

4.5.2. Specific Feature Appreciation

Input interface comfort: 95% satisfaction
Textreadability: 90% approval
Response quality: 89% satisfaction

Movement control: 95% positive feedback

4.6. Technical Performance
System stability monitoring during extended testing periods showed robust performance:

Consistent response generation times
Stable memory usage patterns
Reliable error handling

Smooth integration with RPG Maker MZ’s core systems

4.7. Implementation Challenges

Several challenges emerged during development and were successfully addressed:
Optimizing response timing without sacrificing quality

Balancing line-break rules with natural text flow

Managing context history for extended conversations

Integrating movement control without affecting other game systems

4.8. Future Improvements
Analysis of testing results suggests potential areas for future enhancement:

Expansion of context management capabilities.
Implementation of dynamic response timing based on text length
Addition of customizable formatting options

Enhanced error recovery mechanisms
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The overall results demonstrate that CENPC_System successfully achieves its goal of
enhancing NPC interactions through improved dialogue handling, readable text formatting,
and seamless game integration. The system’s strong performance across all measured
metrics indicates its viability as a solution for creating more engaging and immersive NPC
interactions in RPG Maker MZ games.

5. Conclusions

The development and implementation of CENPC_System represents a significant
advancement in enhancing NPC interactions within RPG Maker MZ games. Through our
comprehensive research and development process, we have successfully demonstrated the
viability of integrating sophisticated Al-driven dialogue systems with traditional game de-
velopment platforms while maintaining optimal user experience and system performance.

The successful implementation of a user-friendly input system with optimal text
formatting proved crucial in enhancing player engagement. The eight-word line limitation
system, combined with intelligent sentence breaking, significantly improved dialogue
readability while maintaining natural conversation flow. This innovation addresses a long-
standing challenge in game dialogue presentation, offering a balanced solution between
readability and immersion.

Our integration of Open Al's API through a carefully structured prompt system
demonstrated the potential for creating context-aware, personality-consistent NPCs. The
system’s ability to maintain character consistency while providing meaningful responses
to player queries represents a significant step forward in NPC interaction design. The
implementation of sophisticated context management ensures both conversation coherence
and system stability.

The automated character movement control system enhanced immersion by seam-
lessly managing player mobility during conversations. This integration of mechanical and
narrative elements demonstrates how technical implementations can support and enhance
storytelling aspects in game design. The high satisfaction rates in user testing validate the
effectiveness of this approach.

The robust testing results, showing consistently high performance across technical
metrics and user satisfaction ratings, validate the viability of CENPC_System as a practical
solution for enhancing NPC interactions in modern game development. The system’s
stability and reliability in handling various interaction scenarios suggest its potential for
broader application in game development.

This research contributes to the growing body of knowledge regarding Al integration
in game development, particularly in the context of NPC interactions. The successful imple-
mentation of CENPC_System demonstrates that sophisticated Al systems can be effectively
integrated into existing game development platforms while maintaining performance and
enhancing user experience.
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