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Background

Smarter NPCs make a more immersive experience
{West World)
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Background

Al-powered Role-playing NPCs

Speech&Animation

Text to Lifelike Speech and
Animation
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Background

| I
\Aﬁwered ro .-pl'oylng NPC
Lydia
-time Interactive
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The framework of HI System for NPCs

Emotional Voices ' Emotion control speech synthesis Face Anlmatlon Audio2Emo Talking Face
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Voice & Full-Body Animatic
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Text Analysis Module

Emotional Labels ( 30+ )

Positive
Negative
Ambiguous

he Duga Valley isn't very safe, but I'm holding on. How about you? 1. Cautious cautious

not bad either, it took some effort but | found a nice place and | set up a brand ne 2. Proud proud
ylum camp? what is that? 3. Curious curious
y God, don't you know about the sanctuary camp yet? It's been a while since the £ 4. Surprised surprised
e members of the shelter camp will build the camp together to defend against the 5. Explaining explaining
the way, my companions and | also figured out how to build all kinds of advancec 6. Impressed impressed
ounds really good, maybe | can go to you? 7. Hopeful hopeful
ell, | hate to say that, but we're full at the moment, sorry, but | suggest you find on¢ 8. Apologetic apologetic
nion law enforcement is like this sometimes, there are many stunned green soldier 9. Nervous nervous
hat about the baby at the scene? . Concerned concerned
at kid has been placed and my friends are doing medical tests for him. . Reassuring reassuring
an you talk to me about the details? To be honest, I'm still in the fog. . Confused confused

ere was a murder, the unfortunate victim was a young girl, and a baby was found 3. Matter-of-fact matter-of-fact

Semantic Gesture Labels ( 200+ )
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Text Analysis Module

Using GPT-3 API . Fine-tuning

N\

Gather inputs e aanicies | Additional training to become |
Requires text to classify and Searches to select most better at a certain task

training examples of relevant examples up to I
pre-labeled text max_examples number Task: Textual colloquialism

Input text Input text I

Example Text, Label I

Task: Emotion Detection
Example Text, Label Example Text, Label I

Task: Semantic Label Extraction for Gesture

Example Text, Label [ Example Text, Label }

Example Text, Label




Text to Speech Module

Textual colloquialism & Paralanguage

Colloquial Model
Colloquial text Paralaqguage
predictor

Paralanguage sequence

Acoustic Model

Original Text

MR ERERS , flaNFRE—
XA LB IERE BRIFmR
=2 hoEErt
(Southern cuisine tends to favor
dips and sauces. For example, it
wasn't until I visited Shanghai
for the first time that I realized
vegetables in barbecue dishes
also needed dipping sauce.)

Original

Colloquial Text

B, FETRARNE | BRIREFEE
BIf+2H , BECAMRFE—IXIE , 58
—RELEBIRIIR | ZRHEIX MRS
B tBEcEREs
( Well, when it comes to the
southern cuisine, I really love to
use dipping sauces, such as when
I first went to Shanghai and
realized that even the grilled
vegetables should be paired with
a dipping sauce.)

Optimization

N
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Text to Speech Module

Happy
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Disappoint

Emotional Voices“
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Facial Animation Generation Module

w@ @8

Problem Define :

Input: speech signal and static 3D template Output: 3D character animation

Challenge :

The available data is scarce, and there is a significant shortage of
accessible, synchronized datasets integrating speech and 3D models.

Many In many jobs today, facial expressions are often mechanistically
programmed, leading to individuals with wooden and rigid faces lacking genuine
emotional feedback.

Different individuals have their unique ways of speaking, and even the
same parameters applied to facial models of people with different appearances can
result in diverse outcomes.
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Facial Animation Generation Module

°°

IPA: v IPA: t
viseme ID: 6 viseme ID: 18 viseme ID: 19

Formant analysis network Articulation network Output network

window

Emotional
state

Research history:

The details are not natural, hard to adjust,
dependent on ASR and art resources;

On one hand, solving
the phenomenon of collaborative pronunciation
mainly depends on several rules defined by
humans, which is neither complete nor systematic.
On the other hand, the "style" of speaking requires
a lot of artistic manual adjustment, which is not
conducive to the highly automated workflow
needed for large-scale dialogues.

But high-precision large-scale data acquisition is
also a pain point for this solution.
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Facial Animation Generation Module

Emotional 3D Facial Animation

Transformer Network

IPA Feature HBERT Feature

HUBERT
@ Transformer
. [ )

CNN Encoder

Text: Use ChatGPT for
Text-Based RPG

Volume

Beat

Emotion label

Mandarin
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Facial Animation Generation Module

Emotional 3D Facial Animation

Neutral Doubt

Transformer Network

IPA Feature HUBERT Feature
|

i
[ x| [vski [wsk] fMsk] [ x, | [ x|

~
Text: Use ChatGPT for :
Text-Based RPG
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Body Motion Generation Module

Problem Define :

Well, for example, (pause) if youplayedan F and pleasedo not play another F higher ...

Challenge :

The prosodic structure of spontaneous gestures in
human speech is complex and has not been strictly studied in linguistics.

Gestures are often used to explain the meaning of
speech (such as marking a number with your hand), but the term "semantics”
covers a wide range of things.

We can often use different gestures to reasonably express the same
sentence.

March 20-24, 2023 | San Francisco, CA  #GDC23 o~ & a0 NUJ]-E‘E GDC

P




Body Motion Generation Module

Research history:

a rule-based approach was adopted.
Explicit mapping rules bring interpretability, which is
conducive to processing semantic gestures, but limited
rules are difficult to cover all corner cases, and the
threshold of expert knowledge is high.

Rule-based soscifcation
BEAT system [Cassell et al. 2001b]
the method was based on statistical
model. Manual high cost local construction of gesture

|
]
]
]
]
1
)
'
]
1
1
. 4

library;
Statistical-based probahilisth
model
an end-to-end approach based on
Deep-based T deep Iearnin9: However, the unexplainability and
audio & text — DNN ——  continuous O I 2 bt s uncontrollability brought by the "black box" of neural
motion ot Lo i T L | [YooneYoungwoo, et network bring challenges to how to ensure accurate

e generation of rhythmic gestures and semantic gestures.

GOC
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Body Motion Generation Module

Style Encoder

——————————————————

Motion Style-
Encoder

——————————————————

—— - —— -—— - —— -y

Motion
Decoder

- ——

Text
Encoder

,—* Semantic gesture Match

Semantic Gesture Library ‘ -

Encoder

———————————————————————————————————

Semantic Analysis
Module

Seed Gesture

D>
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Al-powered Motion In-betweening Module

In-betweening Model

future

N3

Ref =past(N1)

SLERP Interpolation

future~
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Motion_clip0

Root-Align

<

Motion_clip1

pose extraction

data preprocess

Y

pose extraction

data preprocess

|: Motion_clip1 _head_5frs]

|

In-Between Model

middle_clip

target-frame-
Num

) FroundFoot

Final Result

Maya-Finger
Animation Fusion

Motion_clip1

Maya-FootLock

>

Maya-Smooth-
Filter

A




Al-powerd Motion In-betweening Module

original After optimization

s,

' xﬁtb /: ‘*?R\

”

MOS: mean opinion score
5 points for full grading

’

JNG STUDIO
IH® T 2
NUVERSE



Rhythmic Motion Module

J© —umyy

(1) Rhythmic dynamics

(2) Rhythmic motion loss

Ly = HAZ* — (M; — M;™)
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Final Result

Surprise
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03 Application & Future
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Game storyline Editor

wune

e v Display1 ~ QHD (2560x1440)

g

‘imeline
fiew 4 14 > M o [»] 2153
- > O Lt

¥ None (Signal Re« © Common = ¥

# Camera (Cinema @ Common »
10002
I.k ANPC_10002( @ Common =
I@n Sound Action Track_5 Common v

! 5 Caption Event Track_6 Common v

A ANPC_10002( © Commony.

A ANPC_10002 ( © Common»
10002 (1)

IJ~ 2 None (Transfc @ Common »
'.L 2 None (Transfc @ Common ¥

|.'~ 2 None (Transfc © (Common v

0

Maximize On Play Mute Audio Stats Gizmos ~

&
v (P Dialogue_1_100181_TL (Timeline) ]
Io ! |60 1 I‘ZOI |lw' |?wl Iml |350| |‘20| '460 ls‘c Isool 'ml |720| |7a0 |ml Iml INOI "920| |'Daol |“‘OI |1?000 |‘260I l‘azol |‘w0| I.IA.‘OI I‘Sbal |‘S§OI
- - - - » -
axs_double_L_3_hormal axs_double_L_3_nor.. axis_double_R_3_normal axis_single_L_6_normal axis_single_L_5_normal axs_double_R_. axis_double_L_4_should.. axs_double_L 5 ¢
JNAnimatorControiCin_f MNAnimatorCantrolC.. JNAnimatorControiClip_2 JNAnimatorControiCiip_3 INAnimatorControlClp.. JNAnimatorContt
SoundActionClip_ 0 SoundActionCep... SoundActionClip, 2 SoundActionCip. 3 SounaActionClp_ 4 SoundActiont
——
Zxactly! He knows you're the only oge who can .. How was your n,. Calm down, sokfier, <cobor=#11763,, fou were part of the <, Yeah, you've been .. I've been looking for one pa
8L Exactly| Ha knows you're the ohly one wha.. CIEE: How wasy... [T Caim down, soldlar, ccolor=#1.. 1B You ware part of ... B Yeah, you've b [ I've been loaking for on
—_—
10002LookA1-0_0 10002L.. 10002LockAL:0_2 10002LockAL:0_3 10002LockAL:0_4 10002LookAL:0_S 10002L00KA... 10002LockAL:0_T
JNANMatorControlCip_| SontrolC SontroiCip._2 3 >ontrolcE JNAnimatorControlClp .
—_—
B 2, ISR RERE, HOUER, 4. AR btz IR ASEAY? PS5 T <color=1(783.,. L RSNE! — BN AR GARAAT ... .. R-EESHSSHTE, (
—————
10002Lo0kA1:0_0 10002L.. 10002L00kAL:0_2 10002LockAL:0_3 10002L0ckAL:0_4 10002LcokAL:0_S 10002L00KA... 10002L0ckAL:0_7

JNG STUDIO

MRS SESYRLE
NUVERSE

ATEATHRER IRITRW W npuL W = gy — -
v AT =
REEE Lusi=]
poi=10) 100181
EMEE >4 -
EMELERAIPretab v
v WA
B 3 IR OakShelterReset’CG -
R = -
E & | BTN ]
BER ¥ FERE
v RAEHR
Sxfizens TUARITZEE -
BRI v EEmE 255
NPCHIE
npc_10002 W20 v R B e
vatar mn v ER B e
i - 0 Default Or Null . #m
v MEEe
v hfe i 1] FEEID B s &id 2
s - Exactly! He knows you're the only one
v ) idle » | 10002 100181 0 - ig_g:?msag who can help him, and he's
= st embarrassed to ask himsalf.
- | Hey,
> 7 e | o 100181 0 BE = <color=#B2CFFF>[playerName]</colo
—— r>!
\ /2
v e 0 iEE#401957 How was your nap?
v + idle * | 10002 100181 0 , o
E T
- ra | woke from... cryostasis... My serial
#E#401958
v 4 de v 0 100181 0 — number is...
- i
- p” 9 Calm down, soldier.
v 4 surprise ¥ | 10002 100181 0 el IBEN401669 | color=#1f7833>Who do you think
E o woke you</color>?
-
- You were part of the
< happy v 181 <color=#ff7833>Kindling
4 = it LS o Project</color> and...
v o = ..<color=#ff7833>Kindling</color>...
(iR E5Ee401961
v ¥ doubt ¥ |0 100181 0 oo ool Project?
¥ BETAT
Manual Refresh Modules 7 hams
BRI Camera Shot -
B ER Animation v
mReEn Audio -
BRER Caption -
B8R Mouth And Emotion >y v
wipe Look At v
BREIR Move =

vEmTA




Application
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Application
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The call of data by the system backend

w
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« Approximately 68 hours animation

M and speech a week

2022-11-24  2022-11-27 2022-11-30 20221203 20221206  2022-1209 2022-12-12  2022-12-15 2022-12-18  2022-12-21

02-03 00:00

Hourly request volume of TTS

« Over 100 NPCS, multiple games

OEER S/ NS

- It takes less than 800ms by one T4
GPU to generate speech and compute
full body animations for interactions
that last between 10 and 20 seconds.

02-04 00:00 02-05 00:00 02-06 00:00 02-07 00:00 02-08 00:00 02-09 00:00

== jng.ai.hisys.bluePrintQPS{name=J1.J1Wav2TalkingFace}

Hourly request volume of full-body animation
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Future Work : More Natural Performance
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Future Work : A More Intelligent Game Agent

Al-powered Role-playing NPCs

3D Avatar Speech&Animation NPC Behavior Unscripted dialo.gue
& Story generation

a beautiful blonde Text to Lifelike Speech and Behavior generation based on
with green eyes and pink lips Animation text description
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il B 4 , AV e RMTAE, XEORNLGNRGOLEFE.
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