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Talk Outline

* When | was a lad.... Some ancient history
* What’s all this LLM stuff?

* What’s missing?



Plagiarism

“The presentation of another’s person’s
thoughts or words [or source code] as
though they are your own”
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SEE VR Lab

Social, Empathic, and Embodied VR Lab at Goldsmiths, University of London
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Virtual Reality

MA/MSc Virtual &

Augmented Reality

Order a prospectus Book an open day

Department Length
Computing 1 year full-time or 2-3 years part-time.
Immersive experiences, including virtual and augmented reality, are the most exciting |

new mediums to emerge in the 21st century.
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eReducing Foreign Language Anxiety with Virtual
Reality Park, Seonjeong; Carlisle, Damaris; Gillies,

Marco ; and Pan, Xueni ORCID logo . 2023.
'Reducing Foreign Language Anxiety with Virtual
Reality'. In: 2023 IEEE Conference on Virtual
Reality and 3D User Interfaces Abstracts and
Workshops (VRW). Shanghai, China 25-29 March
2023.



https://research.gold.ac.uk/id/eprint/33630/
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Domestic Abuse Empathy Training for Social Worker
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ChatGPT v

+ Ask anything

4 Get Plus

What can | help with?
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Gillies, Marco , Pan, Xteni and Slater, Mel. 2010. Piavca: a framework for heterogeneous interactions with virtual
characters. Virtual Reality, 14(4), pp. 221-228.
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Vinayagamoorthy, V., Garau, M., Steed, A. and Slater, M. (2004), An Eye Gaze Model for Dyadic Interaction in an Immersive

Virtual Environment: Practice and Experience. Computer Graphics Forum, 23: 1-11. https://doi.org/10.1111/j.1467-
8659.2004.00001.x



Eye Tracking

Microphone A%

(voice)

Hand Tracking




Not Just Social

Signal Processing Not Just Animation



http://www.youtube.com/watch?v=7988H11DvZw

Social Agents
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Nodding character Non-nodding character

,' ,

Aburumman, Nadine; Gillies, Marco; Ward, Jamie A. and Hamilton, Antonia F.de C.. 2022. Nonverbal communication in
virtual reality: Nodding as a social signal in virtual interactions. International Journal of Human-Computer Studies
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Two Person Capture Synchronised Data Trained Machine ML Model Controls
(movement and audio data) Set of both people Learning Model Virtual Character

Gillies, Marco. 2009. Learning Finite State Machine Controllers from Motion Capture Data. IEEE Transactions on
Computational Intelligence and Al in Games, 1(1), pp. 63-72.

Gillies, Marco; Pan, Xueni; Slater, Mel and Shawe-Taylor, John. 2008. Responsive Listening Behavior. Computer
Animation and Virtual Worlds, 19(5), pp. 579-589.
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Two Person Capture Synchronised Data Trained Machine ML Model Controls
(movement and audio data) Set of both people Learning Model Virtual Character

Gillies, Marco. 2009. Learning Finite State Machine Controllers from Motion Capture Data. IEEE Transactions on
Computational Intelligence and Al in Games, 1(1), pp. 63-72.

Gillies, Marco; Pan, Xueni; Slater, Mel and Shawe-Taylor, John. 2008. Responsive Listening Behavior. Computer
Animation and Virtual Worlds, 19(5), pp. 579-589.
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Dobre, Georgiana Cristina; Gillies, Marco and Pan, Xueni. 2022. Immersive Machine Learning for

Social Attitude Detection in Virtual Reality Narrative Games. Virtual Reality, 26(4), pp. 1519-
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Applied Pipeline:
player enga




Integrating LLMs

Speech
Verbal| speech To Text

5/
@ Text
To Speech
| Body
Tracking
Non-
o Verbal
Non-Verbal Animatior Model
Movement
Understanding
Human Agent



We designed an LLM-based hybrid language virtual

agent for VR language training




ChatGPT v

+ Ask anything

4 Get Plus

What can | help with?

(@)



Language Generation

The fish ... [?77]
The fish [swam]



Training

The fish -> swam

The marathon competitor -> ran
The professor -> lectured

The prima ballerina -> danced



The

The fish

The fish swam

The fish swam in

The fish swam in the

The fish swam in the pond



Markov Chain

Fish Swam




Context Window

Thg marathon competitor}> ran

The marathon competitor, who was wearing her country’s colours, -
> ran



Neural Models

Fish ——> S'@(g:: ) SWVOM



Attention

Thecompetitor woke up early. She took a shower

and dressed in her country’s colours. After a hearty
breakfast, she left the house and walked to the train
station. She took the train to the centre of town and walked
to the competition headguarters. She stood with the other

competitors, chatting idly. Finally, when she heard the
ip.

IStol|shot, she...



Transformer

Th competitor woke up
early. She took a shower and

dressed in her country’s colours.
After a hearty breakfast, she left
the house and walked to the train
station. She took the train to the
centre of town and walked to the
competition headquarters. She
stood with the other competitors,
chatting idl when she

mEm) ran



Prompt

The marathon competitor |->{ran quickly

Continuation



ChatGPT v

+ Ask anything

4 Get Plus

What can | help with?

(@)



RLHF
Reinforcement Learning from Human Feedback

Prompt w==p BENNYEN =) Output 77\

Feedback



RAG:
Retrieval Augmented Generation

Snippets I
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LLMs roleplay

They are like actors
making up a character
based on their training
data and prompt
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Shanahan, M., McDonell, K. & Reynolds, L. Role play with
large language models. Nature 623, 493—-498 (2023).
https://doi.org/10.1038/s41586-023-06647-8




Define a character
Add information

Give examples




Character Description

You have arrived at your home village, exhausted and
traumatized.... ConteXt

It is 1637, you left for the war 10 years ago, you went to | nfOrm at|0n
Germany...

Here are some examples dialogues: Exa m p le d|a logu es

Player: “We have missed you...”
You: “The only thing that kept be going was the thought of

returning home”

Player: “l barely recognize you...”
You: “The war has changed me, | have seen things you
cannotimagine”

You are talking to a villager that was your friend before Retu 'n tO |nStru CtIO ns

you left for the war. You want to find a home to rest and
return to normal life and would rather not answer
questions about the war.
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Integrating LLMs

Speech
Verbal| speech To Text
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Response format

® Not just simple text
® Structured JSON common
®* Include emotion and other

iInformation for non-verbal
communication

"name": "message_response’,
"schema": {
"type": "object”,
"properties": {
"content": {
"type": "string",
"description”: "The content of the response message."
|3
"emotion": {
"type": "string",
"description”: "The emotion conveyed by the response.”,
"enum": [
"happy",
"sad",
angry”,
"surprised”,
"confused",
"neutral’

]

}
h
"required": [
"content”,
“emotion”

]

"additionalProperties": false

}

"strict": true



0@ NonVR - Multilingual-Conversational-Agent-main - Windows, Mac, Linux - Unity 6.2 (6000.2.8f1) <Metal>
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Json Schema {
\ "name": "message_response'
~ ' “schema": {
“type": "object",
"properties": {
b | "content": {
“ “type": "string",
) = . "description”: "The co
e Project 8 Console 1,
"emotion": {

Clear v Collapse Error Pause Editorv Q Q1 A1 O :
"type": "string",

[11:45:42] Script 'CharacterController' has the same name as built-in Unity component. "description": "The en
AddComponent and GetComponent will not work with this script. "enum": [

"happy",
"sad"

[07:24:08] UnityConnectWebRequestException: Token Exchange failed due a failure with the web request. “angry",

UnityEditor.Connect.TokenExchange.VerifyTokenExchangeResponse (UnityEngine.Networking.UnityWebRequest exchangeRequest) (at /Users/bokken/build/output/unity/unity/Editor/Mono/UnityCor "surp;rised",
"confused",

"neutral"
]
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Ethical issues: Kupid.ai

Choose Body

—— Ethnicity ——

Deception
Replacing Real Interaction
Influencing Real Interaction
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AN INTRODUCTION
TO VIRTUAL AND
AUGMENTED REALITY

Designing Impactful Experiences

MARCO GILLIES AND XUENI PAN

A Chapman & Hall Book

An Introduction to Virtual and Augmented Reality
Designing Impactful Experiences
Marco Gillies, Xueni Pan

- Atext book for Masters or Advanced undergraduate students.
- Auseful resource for professionals.

- Covers the theory and practice of VR and Al from presence to Al

characters.

vl
b

Pre-order here



& Book Description [ Critics' Reviews

SAVE £8.40 i= Table of Contents

1st Edition

Philosophy of Artificial Intelligence

From Turing to Large Language Models

By Donald Gillies, Marco Gillies

Copyright 2027
Paperback Hardback
£33.59 £124.00

ISBN 9781041106210
COMING SOON 320 Pages 26 B/W lllustrations
September 23, 2026 by Routledge

Request Inspection Copy

i@ Free Shipping (6-12 Business Days)
shipping options
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