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The Rapid Development of Al Tech

Professor Geoffrey
Hinton's ALEX Net wins
the ImageNet Large Scale
Visual Recognition
Challenge (ILSVRC) with
an overwhelming
performance.

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

@

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

ALPHAGO

ALEX Net

ALPHAGO

Deepfake-based video
production has become a
hot topic, and various
deepfake videos are
spreading on the web.

Deep Fake
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Examples

Various Digital Human
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How

Like a painter
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Question

Digital Human?
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Similarity to
Human
Beings

Intelligent
Semantic
Comprehension

Natural
Movements

Realistic Digital
juman Figure
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Level of
Automation
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Generation Process

Creates a digital human
face with the desired
shape and a face with the
desired expression and
angle.

Face

Dialog

Generate the body
movement of the digital
human using body
generation techonology.

After dialog generation,
the text-to-speech model
converts text to voice.

\oice
Body

\_4

To conversate with a
human, we need a dialog-
generating deep learning
model.

Change the shape of the
digital human's mouth to
match the created digital
human's voice.

Mouth



0 1 Gldbal ICT Standaids Conferenice 2022 o [
" i i LR

Face

Face Generation Process
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We create a digital human Create a face from any angle Naturally combines
face with the look customers and expression using a the generated face
want. single digital human photo. with the body of a

digital human.
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Dialog
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Speech Signal Hypothesis
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are there any action movies to

see this weekend

Language Understanding (LU) h

Automatic Speech + Domain Identification
Recognition (ASR)

* User Intent Detection

Text Input

S

Text response

Generation (NLG)
Where are you located?

System Action/Polic

—_—
Natural Language

* Slot Filling

4
= Are there any action movies to see this weekend?

Semantic Frame
request_movie
genre=action, date=this weekend

Dialogue Management (DM)
+ Dialogue State Tracking (DST)
+ Dialogue Policy

request_location
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TTS

Text-to-Speech Generation Process
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Voice-Lip Synchronization

Lip-Sync Process
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Body Generation

Body Generation Process
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Road Map

Real -Time

EERRIC

=
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“For complete
communication, it is
necessary to understand
human emotions and be
able to communicate
accordingly.”

“To fully communicate, a
digital human needs to
remember conversations
with a human and learn
new conversations to
improve continually.”

“Real-time digital human E\
generation technology is

essential to communicate

with a human.” g

S PHBA 2022



02.

Real-Time
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Converation with Emotion

Modality | (text)

Modality6 (speech)

£
.

% . Modality3 (sensor)

Modality2

(Image) Modality5(meta-data)
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Conversation with Memory
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Static ML Adaptive ML

Learn once

O %
o=

Learn continually
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Deploy continually
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Standards about Digital Human

F.748.14 F.748.15
ITU-T F.748.14 (03/2022) ITU-T F.748.15

TELECOMMUNICATION (0312022)
STANDARDIZATION SECTOR
oFmy

TELECOMMUNCATION (0312022)
STANDARDIZATION SECTOR
it

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Multimedia services

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Multimedia services

ql and i of
non-interactive 2D real-person digital human
application systems

Framework and metrics for digital human
application systems
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Standard about Digital Human

F.748.15 | f— |
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i = olzom BA O [HEE AHAL Specch
1. Multi-modal CO|Ef & Y202 2M 4 Tfah5 44
2. Image, Speech, Animation, Interactive Processing, Multi-modal Input,

Multi-modal Output Module]| THgH H| E 21 & %2t | At | User
Interactive processing
Understanding and <j Perception and
decision making recognition
Digital human application system
F7a8.15(22)
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‘Table 1 - Subjective scoring rules for speech comfort
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Standard about Digital Human e e sl e |
Is the
‘pronunciation Relatively | Basically | Individually | Quite
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Our Standard

Requirement of communication services for digital human

ITU-T, SG16, Q240(| A HA| 2 FHH S AF&EF
communication service®|| tfst0{ & 7| 1E &

HorgEut

INTERNATIONAL TELECOMMUNICATION UNION

TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2022-2024

SG16-TD16/WP2

STUDY GROUP 16
Original: English

Question(s):  24/16
D
Source: Editor F.CSDH

Geneva, 17-28 October 2022

Title: F.CSDH "Requirements of communication services for digital humans" (New)

Updated draft (Geneva, 17-28 October 2022)

Contact: Jisu Kang Tel: + 82-10-2724-5144
KLleon E-mail: jisu.kang@klleon.io
Republic of Korea

Contact: Scunggeun Back Tel: +82-10-7550-4329
KLleon E-mail: seunggeun back(@klleon.io
Republic of Korea

Contact: Miran Choi Tel: + 82-42-860-6197
ETRI E-mail: miranc(@etri re kr
Republic of Korea
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Our Standard

Requirement of communication services for digital human
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EfYg olgLch
Non-interactive Communication Service

Interactive Communication Service

Digital-Human Digital-Human Communication Service

Global ICT Stcndcl s Conference 2022 ' E
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One-way Twoway
|Communication mmunication

Imitated
Contral

Driven
Control

[ Im

End User End User
Contents Resline
e Contents Digital Human|  [Digital Human
Creator "
I I
ot umen it bman | | il uman| it aman | | D man| D
A
Emoton
A2
End User End User End User End User End User End User
@) @2) 1) ©2) ©) ©2)
o) Non-interacive 1 Ineractve

Human & Digial Human

(c) Digital Human & Digital Human Communication
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Our Standard

Requirement of communication services for digital human
A2 2 2 M2 25, 2474 2 022 7|8 theh 4y 2588 Z3fe
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Overall Structure

i i
Speech

igital Human | Module
U l:l'> Selection E> Selection/Creation %
ser

oue %&0

<Il ‘ Animation Module ‘

Dialog/Emotion Processing Module

Multi-modal

Dialog/Emotion
input

Personal Dialog & Emotion DB
Processing Module

o | Text
,,,,,,,,,, v, T

Speech to Text

' Dialog &
i ©> | Emoton

i Generation | | C>

Multi-modal

Emotion Detection
output

i
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Future Standard

Future Digital Human Technology
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