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• Ph.D. in the field of Information Science and Technology

– From the University of Tokyo, Japan, in 2021

– Research Keywords: 

• Natural Language Processing (NLP)

• Creative Writing Support System

• Reader Emotions

• AI Researcher

– AI Division, SQUARE ENIX CO., LTD.

– Working on the application of NLP to Game AI

Self-introduction
Yusuke Mori
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NLP Adventure
Adventure Game with Natural Language Processing AI
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• “Discovery”

– Players discover their route by themselves, without given candidates

– They don’t have to hear “I cannot understand it” again and again

• “Sense of immersion”

– Input by their own words make players feel immersive into the game

Experience
with NLP Adventure
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System Overview
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System Overview
Game Engine

User Input

References

Natural Language Understanding

NLU Results

NLP App

Let’s go to the port

User Input

Reply

NLU Results

Related to the Scenario?

Request

Response

Static Natural Language Generation

NLG Results

User Input

Dynamic

Sure! Let’s go to the port.

Proceed the Scenario Out of Scenario Request

Response
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Convert the input to the vector

If there is 
similar reference?

START

User Input

Calculate similarity between input and references
Scenario

Including references

Dynamic response (chit-chat)Static response (defined in the scenario)

True False

END
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Free Input

• Even when users use 
different words or phrases, 
the system can understand 
users’ intent and continue 
the scenario

© 2023 SQUARE ENIX CO., LTD. All Rights Reserved.
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Chit-chat

• Even if a player input is 
unrelated to the story, the 
character responds to it © 2023 SQUARE ENIX CO., LTD. All Rights Reserved.
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Why now?
Recent Rapid Progress in NLP 
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• e.g.) Mystery House (1980)

• “ENTER COMMAND?”

– Use Command Line Interface (CLI)
to decide the action

Adventure games
In 1980s

Mystery House (1980) © On-Line Systems
https://upload.wikimedia.org/wikipedia/commons/a/a0/Mystery_House_-_Apple_II_render_emulation_-_2.png
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• Can't we accommodate more flexible input?

– If the meaning is correct, the scenario proceeds even if the input does 
not exactly match the reference sentence

“Go to the harbor”, “Head to the harbor”, “Shall we go see the sea?”

Go to the port

Free Input
How can we evolve adventure games?

This is what the user 
intends to do!
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• Don’t show “PLEASE INPUT AGAIN” again and again!

– Expect a response even if the input is unrelated to the scenario 

Chit-chat
How can we evolve adventure games?

Response is dynamically generated
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• NLP has come a long way in the last decade.

– Word/Sentence Embeddings

• Word2Vec [Mikolov et al., 2013a, 2013b, 2013c] , Skip-Thoughts [Kiros et al., 2015]

– Transformer [Vaswani et al., 2017]

– Large-scale Language Models (using Transformer architecture)

• BERT [Devlin et al., 2019], GPT-3 [Brown et al., 2020]

Rapid Progress in NLP 
Free Input and Chit-chat can be handled
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Flow of “NLP Adventure” System
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Convert the input to the vector

If there is 
similar reference?

START

User Input

Calculate similarity between input and references
Scenario

Including references

Dynamic response (chit-chat)Static response (defined in the scenario)

True False

END

This is the key part 
of establishing 

the NLP adventure
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Convert the input to the vector

User Input

User Input:
Head to the harbor

Encode

Sentence Vector

a numerical representation of the meaning of a sentence 
(this is an excerpt, it actually has many more dimensions)
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Convert the input to the vector

User Input

Calculate similarity between input and references

User Input:
Head to the harbor

Sentence Vector

Ask around

Sentence Vector

Go to the port

Sentence Vector

Make a phone call

Sentence Vector

References
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Convert the input to the vector

User Input

Calculate similarity between input and references

User Input:
Head to the harbor Ask around

Sentence Vector

Go to the port

Sentence Vector

Make a phone call

Sentence Vector

References

Calculate 
Similarity

0.4780.501 0.924

Sentence Vector
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Convert the input to the vector

User Input

Calculate similarity between input and references

User Input:
Head to the harbor

Ask around

Go to the port

Make a phone call

References

Go to Kozo's house

Get back to Headquarters

0.501

Similarity

0.924

0.478

0.604

0.645

This is what the user intends 
to do!
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• Embed a sentence into a vector space

– Skip-Thoughts

– Transformer-based technologies today:

• Sentence-BERT [Reimers & Gurevych, 2019]

• SimCSE [Gao et al., 2021]

• Then, numerical calculations can be done

– Cosine Similarity

Sentence Vector
For predicting the user’s intent
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Reimers & Gurevych. Sentence-BERT: Sentence Embeddings using Siamese BERT-Networks. In Proceedings of EMNLP-IJCNLP, 2019.
Gao et al. SimCSE: Simple Contrastive Learning of Sentence Embeddings. In Proceedings of EMNLP, 2021.
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• Sentence-BERT (as an Example)

– https://www.sbert.net/

– Use paired sentences for training

– Trained model can convert sentences to 
vectors with similar representations if the 
sentences have similar meanings

Sentence Vector
Example

This figure is based on Figure 1 & 2 from 
[Reimers & Gurevych, 2019]
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BERT BERT

Sentence A Sentence B

pooling pooling

Vector 𝑢 Vector v

Objective functions

https://www.sbert.net/
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• Outside of the main game flow, responses are generated dynamically

• General chat bot models

– DialoGPT [Zhang et al., 2020]

– BlenderBot [Roller et al., 2021]

Chit-chat Dialogue

24
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Chit-chat Dialogue
The Same Question, Different Answers
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• Some of the issues with text generation

– How to prevent repetition?

– How does character knowledge become persistent?

– How much context that AI needs to know to respond?

Chit-chat Dialogue
Issues to be solved
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• Reflect the persona/knowledge of each character

• NOTE: 
NLP should be based on the game world, not our real world

– General NLP methods are mainly designed for the real world, not for the 
fictional world

– We can use the techniques of real-world NLP, 
but should develop new techniques: NLP for game worlds

Chit-chat Dialogue
Future Work
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• To be embedded into a game!

• We first started implementation from the aforementioned “server-
client” approach.

• However, we would rather contain NLP apps into the game.

How to Implement?
Free Input and Chit-chat by NLP for Games
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Client-Server to One-Application

29
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• Current NLP applications are mainly uses client-server approach

• However, if we choose it, there are multiple disadvantages

Avoiding Client-Server
Why?
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• Players can’t play the game without the Internet connection

• We should maintain the NLP server

– When we stop the server, all the games will be stopped

• All the inputs are gathered by the publisher

– Publisher will face the security risk to treat the data safely

Problems in Client-Server
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“One application” Overview
Game Engine

User Input

References

Natural Language Understanding

NLU Results

NLP Modules Inside

Let’s go to the port

User Input

Reply

NLU Results

Related to the Scenario?

Request

Response

Static Natural Language Generation

NLG Results

User Input

Dynamic

Sure! Let’s go to the port.

Proceed the Scenario Out of Scenario Request

Response
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How to implement it?
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• In this deep learning era, research in NLP field is tend to be conducted 
with Python as main programming language

• How to solve the problem of embedding them in Game Engines?

NLP App in Game Engines
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• Convert models to “ONNX” format to handle them in various language

– To be better handled in Game Engines

• There are a lot of useful information and tools on ONNX conversion of 
language models

– Natural Language Understanding (NLU) model for “Free Input”

– Natural Language Generation (NLG) model for “Chit-chat”

ONNX
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• BERT-like models 
(Transformer Encoder-based)

Convert models to ONNX
For NLU

36



©2016 SQUARE ENIX CO., LTD. All Rights Reserved. © 2023 SQUARE ENIX CO., LTD. All Rights Reserved.AI-DIVISION

• GPT-like models 
(Transformer Decoder-based)

Convert models to ONNX
For NLG
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• Now, you have ONNX formatted models

• BUT, you have to prepare tokenizers to run models

Tokenizers required
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• What’s Tokenizers?

– Split a sentence into tokens, then convert them to numbers

– Converting data to numbers so that they can be handled by machine 
learning models

Preparing Tokenizers

Sample sentence: Do you like playing adventure games? 

Tokenized      : ['▁Do', '▁you', '▁like', '▁playing', '▁adventure', '▁games', '?'] 

Encoded        : [0, 984, 398, 1884, 75169, 156578, 27528, 32, 2] 

Decoded        : <s> Do you like playing adventure games?</s>
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• Run the tokenizer corresponding to the model

– Word level Tokenizer

– Character level Tokenizer

– Sub-word level Tokenizer

• BPE 

• Unigram

• Sentencepiece

Preparing Tokenizers
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• Convert a tokenizer 

– From Hugging Face Transformers’ style to Hugging Face Tokenizers’

– [TIPS for implementation]

• We use HF Tokenizers instead of HF Transformers to avoid logger function

• Game application may not have “console” to handle Python’s stdout/stderr, so 
logging function causes error

Preparing Tokenizers
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• Use Python .NET to embed 
Python code in C#

Use Required Tokenizer
In a Game Script
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One Application
Game Engine

ONNX

NLP model as 

Tokenizer
Python .NET

User Input

NLP Results

43



©2016 SQUARE ENIX CO., LTD. All Rights Reserved. © 2023 SQUARE ENIX CO., LTD. All Rights Reserved.AI-DIVISION

Now, 
you can convert your model and tokenizer and 

have them work in your game!
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• To be embedded into a game!

– Exportability to ONNX

– Good performance for the required specifications

How to Decide Models?
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• In general, the larger models with more parameters have higher 
performance

– However, the specifications required to operate them are very high

How to Decide Models?
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• If intended to be integrated into a game, 
it is necessary to consider the environment in which users will play

How to Decide Models?
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• Natural Language Understanding (NLU)

– mSimCSE

• Multi-lingual (no need to add a model when doing localization)

• SimCSE can be trained in unsupervised manner

• Natural Language Generation (NLG)

– DialoGPT (medium)

• Well-known model and can be used as a baseline of ML-based generation

• The size can be handled in CPU

Our Choices of Models
As an Example
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Summary
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Features in NLP Adventure
How can we evolve adventure games?
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Free Input

Even when users use different 
words or phrases, the system 
can understand users’ intent

and continue the scenario

Chit-chat

Even if a player input is 
unrelated to the story, the 

character responds to it
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• “Discovery”

– Players discover their route by themselves, without given candidates

– They don’t have to hear “I cannot understand it” again and again

• “Sense of immersion”

– Input by their own words make players feel immersive into the game

Experience
with NLP Adventure
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© Yuji Horii
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© Spike Chunsoft Co., Ltd.

Copyright
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52



©2016 SQUARE ENIX CO., LTD. All Rights Reserved. © 2023 SQUARE ENIX CO., LTD. All Rights Reserved.AI-DIVISION

• AI Unit (2011-2021) → AI Division founded in 2022 

• Now about 15 members (AI Experts) 

- AI Engineers, AI Researchers 

• Research & Development:  

- covering a whole region of Game AI

- development & academic research 

SQUARE ENIX, AI Division 
Team
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• If you have any question, please don’t hesitate to contact: 

Thank you!

Yusuke Mori
Artificial Intelligence Division 
SQUARE ENIX CO., LTD.
moriyus@square-enix.com
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