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Abstract

Due to the recent COVID-19 pandemic, many performances have been conducted using computer-medicated communication
technologies. Many performances took the form of online concerts that utilize live streaming technologies. Some artists held
virtual avatar concerts on virtual reality platforms to provide a higher level of immersion and various scenes and effects. Conven-
tional virtual avatar concerts typically require performers to wear motion capture equipment to track their movements on the fly,
limiting performers’ choice of outfits and making it challenging to simultaneously perform virtual and online concerts in a single
performance. In this study, to overcome these limitations, we propose a simulcast system design for live streaming and virtual
avatar concerts. The proposed system allows performers to wear desired costumes by tracking performers’ movements using
RGB-D sensors. We implemented the prototype system proposed in this study using 3 Microsoft Azure Kinects and 1 iPhone
and examined the system’s performance. We validated the prototype system by conducting a test performance with a famous
Korean singer, Kyung-rok Kim, of the group V.0.S. Finally, given the limitations of this study, we suggested the future research
directions of developing a virtual avatar concert system that allows for greater flexibility and creativity in performers’ outfits and
movements. We expect that the proposed system will enhance the efficiency of concert production by enabling the simultane-
ous broadcasting of a single concert across multiple platforms. This, in turn, will help attract a larger audience, increasing the
concert’s exposure and reach.
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Figure 1: Example of virtual avatar concert, conducted by Justin
Bieber with WaveXR Inc. [4]
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Figure 2: Use of motion capture equipment in virtual avatar con-
cert. [7]
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SIGGRAPH Eletronic Theather 0| Af HMD (Head Mounted Dis-
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g 22 [12], e¥EI = RRES 3o 22t ZME The
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ture)2F 2 BHCF 2010 Microsoft7t 2& =X (Skeletal Tracking)

% H ZX (Facial Expression Tracking)O| 7t538t RGB-D 4l A
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TFAS0| A oAElA 248 PH 72 A 8Y = A UL
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CHS S| A|2-E N [16, 17], Rodrlgues et al. =
KinectZ 0| &310] £&2| 220 Wt AlZt 2IHE MH5t
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28 U™ e E =0|7] fI8 o 2{Ch2| Kinect MM E 0|8

50] skeleton HIO|HE =TSt EE5t= 7|2 HAtSHUL
[19, 20], Kim et al. 2 KinectS OI%6+01 HAIZH = EE oL o
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Live-Streaming Concert (Online Concert)

o
—D Online Concert Stream Concert Video —’ ‘
Q Q ‘—D Streaming Server Interact with Artist through chatting Watch
Online Live-Streamed Concert
Seeing audience interaction ;Audienc_e Exchange
<+ in the virtual concert venue B Sl';tre‘:::tlon ¢ Interaction Data >
—_ Sound Input —>
o L_J Relay D @
Capture Blendshape Monitoring PC Io | Server
T Data from iPhone > - Watch Virtual Avatar Concert
Compose and Adjust  Relay Skeleton, Blendshape
st LGRS SKENCONDA,_ o, Skeleton data and Audio Data to Clients
from Azure Kinect
Artist Virtual Avatar Concert Audience

Figure 3: An overview of the proposed simulcast system, which allows live streaming and virtual avatar concerts without requiring
performers to wear motion capture equipment. Our system utilizes multiple Azure Kinects to capture performer movements.
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Figure 4: Example of virtual avatar concert client
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(b) Cheering emoji effects

Figure 5: Cheering gesture and emoji effects provided in the virtual
avatar concert
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Enable/Disable
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Figure 6: Controller key binding for virtual avatar concert client
for Meta Quest 2

Figure 7: Performer’s point of view on virtual avatar concert audi-
ences
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AT

(b) Lakus in chat mode

Figure 8: Interface of Lakus Platform
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Table 1: Questionnaires given to virtual avatar concert audiences

and its result (n = 3)
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