CIX|E 2 X &5 =2 X|
Journal of Digital Contents Society

Vol. 24, No. 6, pp. 1261-1271, Jun. 2023 M) Check for updates

Study on the Technological Development of Virtual Human

Singers
Yong-Su Lee' - Chul-Hee Lee?

"Master's Course, Department of Postmodern Music, KyungHee University, Yongin 17104, Korea
ZAssistant Professor, Department of Postmodern Music, KyungHee University, Yongin 17104, Korea

2 9

B eFe w3 7 7150 )% 4 wAle] g dpol). A2 4 A1 8 ) JFoz gt W] gl /1&EEE
A W39l Fl AR A7) 1A Sl Qlek 11 w3l Fl 71 AR HIQIEE Al A 56 FEa ok whebA
7 37 W3Sl FH 7hE AR 716 @713 71 %e) i Agkg shetatar G Aol tha) A Skt Al ke o1 @)
T 23l e 71 Aol AREEE 7] 6 AR 7140 A, 71 %0 S Bete] 39S A A RAA, ST
A4, AR e, el 714 HE 5 A%H BS sigon] AR A7k ASH 08 AN 1 Y& &5 AUk B
AT UE-S Sl HOo R A FA THEHFY FH 7o GF A, M EA S8k 71, 35 el tis) o el = 2l
Al 2 Aol
[Abstract]

This paper presents a study on the technological development of virtual human singers. The virtual human industry market is
gradually expanding with the accelerated convergence of the virtual space and reality owing to the influence of the 4th industrial
revolution. Specifically, virtual human singers are drawing attention in the entertainment industry. Therefore, this study first
identifies the limitations of existing virtual human singer production technology and the current technological developments and
presents future prospects. Studies have shown that technologies used to produce virtual human singers, such as motion capture,
voice synthesis, Al-based deep learning, and deep real technology, have continued to advance through the development of new
technologies and supplementation of existing technologies. The findings of this study can provide insights into predicting the

activities of new virtual human singers, emerging technologies, and future prospects.
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E 1. 3 7HelE HFE AE 23HE(6]

Table 1. Distribution status of personal computers by year{6]

Year 1997 1998 1999 2000 2001

Supply number

(Thousand unit) 1,921 1,851 2,881 4,602 | 3,834

Rate of increase

(%) 2.9 -3.6 55.6 59.7 -16.7
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Fig. 1. Adam’s production process
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NAME Derived Characters Characteristics

The character featured in the
video known as “Ivan Polka,”
popularly recognized as the
"Parody Song,” has gamered a
Hachune Miku ]
high level of awareness and is
utilized as a quasi-official
character associated with
Hatsune Miku.

This character is derived from
the personification of negative
comments aboul Hatsune Miku,
Akita Nehru represented by an image of a
high school girl. It exhibits a
tendency to undermine the

popularity of Hatsune Miku

This character is one of the
derivatives from Hatsune Milu,
and its name carries the
meaning of "Spitting Weak
Yowane Haku Sounds.” It was created to
embody the feelings of fans who
purchased Vocaloid due to
Hatsune Miku but couldn’t

achieve musical completeness.

This character was unveiled by
Crypton Future Media, the

Yuld Miku creator of IT.-'u\-uu\» ?\i_ilul: at the
flst Sapporo Snow Festival. It
is now widely known as one of
Hokkaido's iconic characters.
This character is a male version
derived from the
gender-swapped concept of
Hatsune Mikuo Hatsune Miku. It 1s portrayved as
a sibling to Hatsune Miku and

serves the role of a relatively

scarce male vocaloid

a8 2. st=4| o|Fe| tHEEQl ot iy
Fig. 2. The representative derivative characters of
Hatsune Miku
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E 2. 5 FH 7 HEo| ARRE 7|
Table 2. Technology used in the production of virtual
human singers

Virtual Human Singer Facg Voice Movements
modeling
) Motion
Date Kyoko 3D Modeling Human Capture
Adam 3D Modeling Human Motion
Capture
) Motion
Cyda 3D Modeling Human Capture
Intz 3D Modeling Human Motion
Capture
- 3D Modeling, Motion
Limit TTFE Human Capture
Sciart 3D Modeling | Vocaloid Motion
Capture
Hatsune Miku 3D Modeling Vocaloid Motion
Capture
SeeU 3D Modeling |  Vocaloid Motion
Capture
Rozy Deep learning | Deep learning | Digital Double
Digital
Han Yua Deep learning | Deep learning | Double, Deep
Fake
Deep Real
Eternity Deep Real Human Live
Face Swap
Full 3D,
. Stable Motion
MAVE: Diffusion, Human Capture
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