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. 2022. 09 Launch Date

. 50 Customers Acquired

Digital Human Full-body Creation

Creating a custom digital human by selecting preferred body
type and clothing, and inputting 1 face photo and 30-second
voice recording.

Message-based Digital Human Video Creation

Auto-generation of digital human video upon text input with
various features including background, BGM, subtitles, etc.

Major Clients

JOOP @LGCNS LOTTE

é.'g?}E HOTELS & RESORTS

“Idling

Automatic Al Dubbing Solution

. 2022. 11 Launch Date
. 10 Customers Acquired

Voice Generation Dubbing of 5 Languages

Multilingual voice generation with the same tone as the
original voice in Korean, English, Spanish, Japanese, and
Chinese.

Creation of Natural Lip Syncs that Match the Voice

Various features such as speaker separation, noise removal,
subtitles, etc. to generate appropriate lip syncs that match the
speaker's voice.

Major Clients

ational Institute for Litelang
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Chat Avatar

. 2023. 06 Launch Date

Major Clients
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Chat-Avatar
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https://www.chat-avatar.com/

Chat Avatar

Hello! I'm Hanna, one of the digital humans in chat avatars.

Avatar list €@

® @ °

Maggotte Kllena
©708 O 24 @13K Q84 ©874 O a3 ©874 Q35
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< Give us your feedback

Hanna
P12k Q62

B Tourlist (3 1997 @ SouthKorea

“Hello. Welcome to Korea! Today I'm going to introduce you to
a traditional Korean house, a hanok"

She's a cute girl who loves Korea and is a tourist by profession.
Planning a trip somewhere?

It doesn't have to be Korea. She'll help you plan your trip quickly
and flawlessly.

#cute #adorable #lovely #Vigor

Start Chatting

View all avatar

Upcoming >

©897 O 38 ©12K O 62


https://www.chat-avatar.com/
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02. Evolution of digital human technology
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Professor Geoffrey
Hinton's ALEX Net wins
the ImageNet Large
Scale Visual Recognition
Challenge (ILSVRC) with
an overwhelming
performance.

ALEX Net

ALPHAGO

Generative Adversarial
Network (GAN)
developed by Professor
lan J. Goodfellow opened
the horizon for
generative models,

Google DeepMind's
AlphaGo catches the
world's attention by
defeating the world's
top professional Go
player, Sedol Lee.

Deep Fake
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ALPHAGDO

Deepfake-based video
production has become
a hot topic, and various
deepfake videos are
spreading on the web.
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02. Evolution of digital human technology
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L Static Contents Creator L Information Provider L Personalized Digital Human
() — () ()
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Interactive:
Conversation with
Emotion
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Dynamic Contents
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02. Evolution of digital human technology
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02. Evolution of digital human technology
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Only one face image/30 seconds of voice LFS-GAN: Lifelong Few-Shot Image Generation (ICCV 2023)
Few-Shot Training Generated Inference Generated
Training Images Phase Images Phase Images
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F.CSDH: Requirements of communication services for digital human
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1. Non-interactive Communication Service
2. Interactive Communication Service
3. Digital-Human Digital-Human Communication Service
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One-way Two-way Imitated Driven . -
e L Interaction Memorization
Communication ommunication Control Control
End User End User
Real-time
ngt;zts Contents @ Digital Human Digital Human ﬁ
" r Creator

A 4

A

Y

A

Y

Environment

Digital Human Digital Human

Digital Human Digital Human

Digital Human

Digital Human

SR |

A , 2 2
Emotion
\ 4 Y A 4
End User End User End User End User End User End User
(a-1) (a-2) (b-1) (b-2) (c-1) (c-2)

(a) Non-interactive
Human & Digital Human Communication

(b) Interactive
Human & Digital Human Communication

(c) Digital Human & Digital Human Communication

11
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03. Digital Human standardization
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Need for standardization
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Framework

Emotion

Service

Data Format
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Customization
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F.748.14
(EVPIPRIRR ITU-T F.748.14
TELECOMMUNICATION (03/2022)

STANDARDIZATION SECTOR
OF ITU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Multimedia services

Requirements and evaluation methods of
non-interactive 2D real-person digital human
application systems

o
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F.748.15
(EPIPIRR ITU-T F.748.15
TELECOMMUNICATION (03/2022)

STANDARDIZATION SECTOR
OF ITU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Multimedia services

Framework and metrics for digital human
application systems
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F.748. 1 5 Image
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1. Multi-modal H|O[HE = 2 A Bl [letE M =
2. Image, Speech, Animation, Interactive Processing, Multi-modal Input, E>
Multi-modal Output Module0| LS H E212 H|ot Animation User

Interactive processing

Understanding and <:| Perception and

decision making recognition

Multimodal
input

Digital human application system

F.748.15(22)

14



F.748.14

—_— e EH
— .
Global

ICT Z=HIHEA 2023

Table 1 — Subjective scoring rules for speech comfort
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Choose a news
anchor image

®

©,

Edit broadcast
content (Speaking

Set video

15 .\ . arameters
+ E> lchlzgerh;hlfrgzchst E> Sp\ii?dz?tl% I:g?cl:-w (Opllning_;'cndingf Sﬁ&:ifgge
movement) subtitle)
Set the background
and logo
F.748.14(22)

Evaluation Description 5 1 3 2 1
dimension
Is the
pronunciation . § Relatively | Basically | Individually | Quite
standard as a Quite standard standard standard | standard nonstandard
whole?
Is pronunciation . Relatively | Basically | Not quite Quite
clear? Quite clear clear clear clear unclear
Is word
segmentation and Quite proper Relatively | Basically | Not quite Quite
L sentence pause prop proper proper proper improper
Pronunciation a0
- . proper?
and intonation Ist 1
jf\ t:;iiillll Quite natural Relatively | Basically | Not quite Quite
) natural natural natural unnatural
natural?
Iigﬁﬁiﬁ;ﬁ‘gﬂ Quite proper Relatively | Basically | Not quite Quite
P o prop proper proper proper improper
proper?
f;;f ::;]:)speed Quite proper Relatively | Basically | Not quite Quite
proper? proper proper proper improper
Fluency and Is speech Quite proper Relatively | Basically | Not quite Quite
coherence expression fluent? prop proper proper proper improper
According to the
semantics and
Emotional content of the text, Quite proper Relatively | Basically | Not quite Quite
fullness is the emotional prop proper proper proper improper
expression
proper?
Relatively
Is voi similar and
a?r:ih(j'l(;:eo?]io hic Completely slightly Basically | Not quite Quite
pomotp indistinguishable | different similar the same different
as a real human? from real
Anthropomorphic voice
comfort When listening to . Relatively | Just so Not quite Quite
the sound, do you | Quite happy ha o ha unha
feel happy? ppy PPy ppy
Are you w1ll.1.ug to . . Relatively | Justso Not quite Quite
have this voice Quite willing willin 1 1
2 Z 50 willing unwilling
serve you?

ICT Standards Conference 2023
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04. Klleon's Standardization
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Multi-modal output
" “Selection /modulation”™ ™~~~ T T T T T T .Aét]b'n' """"""""""""""""""""
Feature modulator ——» Static feature —-—> Generator €— E])cggfiurp;c
E A o A ____..
:  Processing |7 !
Static extractor o :
7y —»  Dynamic extractor
| Internal feature ‘; Internal feature
Media < Learner :

Selection / modulation input

Multi-modal input
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REACTION TO INCOMING BALL

~

~
1. BALL APPROACHING! ~~_
2. EYES REGISTER INCOMING ~ _ (
LIGHT AND SENDS INFO TO M
OCCIPITAL (vISUALD LOBE. S~

3. OCCIPITAL LOBE SENDS VISUAL INFO
OF ONCOMING BALL TO g
FRONTAL LOBE.
4. FRONTAL LOBE DECIDES THAT
THE INCOMING OBJECT MUST
BE CAUGHT SO THAT A GOAL IS
NOT SCORED. DECISIONS ARE
ARE MADE TO CATCH BALL.
5. Moror CORTEX RECIEVES
INSTRUCTIONS FROM FRONTAL
LOBE. THE MOTOR CORTEX SENDS
MOTOR CONTROL SIGNALS TO THE
SPINAL CORD.
6. THESE SIGNALS TRAVEL THROUGH
THE SPINAL CORD TO THE GOALIE'S

LEFT AND RIGHT HANDS.
7. THE GOALIE'S HANDS BEGIN TO MOYE

70 SPECIFIC LOCATIONS TO ACHIEVE
THE GOAL SET FORTH 8Y THE FRONTAL
LOBE, TO CATCH OR BLOCK THE BALL.

THE REACTION TO THE
STIMULUS (BALL) IS
MUCH MORE COMPLEX
COMPARED TO A REFLEXY

16
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Multi-modal output

------------------------------------------------------ o i il

i Selection / modulation 1 | ‘Action
Feature modulator —» Static feature >

Dynamic
feature

Processing

Static extractor

i pr

—»! Dynamic extractor

¢ Internal feature > Internal feature
Media €— Learner
_______________________________________________________________________________ R e
ii HiE

Selection / modulation input

Multi-modal input
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Thalam
Forward model Inhibiti
of afferent
l transmissiol
Predicted
sensory feedback
Nucleus Z
/
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Multi-modal output

i "Selection / modulation Eﬁét’ib’ﬁ """"""""""""""""""""" !
Feature modulator ——> Static feature > Generator €— Dynamic
feature

A A
‘Processing |7 !
Static extractor | |

y Y > Dynamic extractor
Internal feature ) Internal feature

Media €— Learner

R e [T

Selection / modulation input

Multi-modal input
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F.FDHC: Framework for digital human customization
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1. External, static features
2. External, dynamic features

3. Internal features External features

........................

~

Internal features

........................

Habitual features

Static features

Dynamic voice
features

S

* Dynamic features

Emotion features

s ~

Knowledge features
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INTEENATIONAL TELECOMMUNICATION UNION SG]_ 6—m71 —R]_/WPZ
TELECOMMUNICATION
STANDARDIZATION SECTOR STUDY GROUP 16
STUDY PERIOD 2022-2024 Original: English
Question(s): 24/16 Geneva, 10-21 July 2023
TD
Source: Editor FFDHC
Title: F.FDHC "Framework for digital human customization" (New): Output draft
(Geneva, 10-21 July 2023)
Contact: Jisn Kang Tel: + 82-10-2724-5144
KLleon E-mail: jisu.kang@klleon.io
Republic of Korea
Contact: Seunggeun Baegk Tel: +82-10-7550-4329
KLleon E-mail: seunggeun.baek@klleon.io
Republic of Korea
Contact: Miran Choi Tel: + 82-42-860-6197
ETRI E-mail: miranc@etri.re.kr
Republic of Korea
Abstract: This TD contains the output draft of new Recommendation ITU-T F.FDHC "

Framework for digital human customization", based on the contribution C277,
RGM-Q24/16-DOC17 (2023-05) and discussion of the Q24/16 experts at the
SG16 meeting at Geneva, 10-21 July 2023. 19
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