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Implementation of Integrated Player System based on Free-Viewpoint
Video Service according to User Selection

Ji-hee Yang”, Min-ki Song”, and Gooman Park®”
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Abstract

Free-viewpoint video service is a technology that allows users to watch at any angle, location and distance through interaction.
In this paper, the free-viewpoint video services are defined in four viewing modes: Inward view, outward view, 3D object view
and first person view. And we developed and implemented a new integrated program that plays all the suggested views. In the
contents of girl band performances and basketball games, multi-view cameras suitable for each viewing mode are installed to
acquire media, and data stored on the server is streamed over the network, making it available for viewing. Users can freely
choose four viewing modes, space location, angle and so on, and the media data such as images and sounds are provided to them
by rendering appropriately for the selected the viewpoint. Our system is expected to be a scalable free-viewpoint video service
player as well as provide users with immersion and presence by combining various viewing modes.

Keyword : Free-viewpoint, Immersive media player system, Inward view, Outward view, 3D object view

Copyright © 2020 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



266 W3ers=EA A25@ A2, 20203 39 (JBE Vol. 25, No. 2, March 2020)

.M B

A HIT e Al 2E n A9 Fhee Zrled g5
HolHS &8 Hopol w W, A%, de 2 A o}_
Al g}, e ElolE S A ¥ ¥Fehs GUVE TAY
t}. o)z wjdE n e A FuE A GAS @
Selx 97, B4 59| A/ HAS B8 vad 29

r°1'

olt

Z& A& k. o] MHoA da7|2 AFHo] &
o o2 dete Aol A4 f1A1, Al o
HE AF o] 7hgatA Aol 53] 2 A Hd L=
B2 o ks e wA|sto] AREAeL Fe Ak
A e AlFS AREALN A Al Fgieh 3 G A
2] ZopllMe S22l 7hiEtell A 853 g4 doleE
4 Ee 3R 22 Al ste] Al 5 S7MIA H
e AR ] F2 Al ol B 71 v
Al el Al S Aekg W) F4 glo] FERA ddst
HAM Al o] 7hsste Qo] f1A|eA Aol 4719 &
& B3 A woEdl

E O A1 EE EH‘??H i 5
Edlolo} Alx"lS skt ?ﬂ?ﬁﬂr. =

*e 2
£ AA BT AU AE ASEA 27 9%, 7te 9
A A S = YA T ARG A g Al 91X

a) A2 Ietdhal e THARIE AU S AR EAm] T o] 38 Dept.
of Information Technology and Media Engineering, The graduate School
of Nano IT Design Fusion, Seoul National University of Science and
Technology)

by Aedst7letigia dnttistel wtolITE 83 Dept. of Media IT
Engineering, The Graduate School, Seoul National University of
Science and Technology)

c) MEHIetstal AAHTH H o583 Dept. of Electronic IT Media
Engineering, Seoul National University of Science and Technology)

% Corresponding Author : ¥*%HGooman Park)

E-mail: gmpark@seoultech.ac.kr
Tel: +82-2-970-6430
ORCID: https://orcid.org/0000-0002-7055-5568

#* This research was supported by Ministry of Culture, Sports and
Tourism (MCST) and Korea Creative Content Agency (KOCCA)
in the Culture Technology (CT) Research & Development Program
2017 (R2017030041, Experience Maximization Technology for
Cultural Contents at Free Selection View).

+ Manuscript received February 25, 2020; Revised March 24, 2020;
Accepted March 24, 2020.

¢

of wet G Sl Al AT Ho] LTS Fal
AREALNA Al FHA et 3 A AR G7de] M)
2 TR B sloy sy B3 S0l ® Al
etz @A Sl ofell wet & =2olMe BAA 7t
dzt ez 2238 ¢ e A A viH MujaE

Y e B2 gelstgon, el Zeaged A%

o FF5d B Bdlolol A2WL A P FHAYU A
bk B3 Felolo] ALY oolE B, 2¥2 77|

o} 2 B3 Zalzel ta) A% A4 Hol BE thad
ek Aol G %s&—;— Y537, o)g 2EY
A B4 B9

2 ATY B ol u}ookf& AER EEE VR
A0 A AT % 9led 4L o

A
A= R = —
=2 T A2E AT A5 43 23l def) =3
LOT 4AE B =R AR 2 T A7 Aol o)

obr ofr

B O 2 >

">

e
H =
R
o>
1% Ti
l.m o

fu
de |
S
f =
|

S
i S
T
0= o
%
D4y of

)

o

=2
=

ol
=

=
XN
N
o
M Hz oft
ftl

m{l
ofr
ol
rr
jin)
)
%
ol
ol
bt
A
N
Jn g
ri

> of [N

T o

1 (T
o3l

O, do

U oot

ol

gl'l

£

N

N
oft dr X

=2

X
&
nj
ot
b}
=5
o
o
5 o
fl
=
Y
of
e
fuj
0
Q
2
e
ok

oo, L

ol
Moo

w2
=2,
R
rlr o
r U
2
2
of
ol
o
rir
rl
il

N

i)

chJ |
rH of

W of

ol

T

FUIO s

4 2

o

fo >



FAE 9] 281 AREA Aol wE A AI- BlH L Mu 7)ke] B9

Edlolo] A2E R 267

(Ji-hee Yang et al.: Implementation of Integrated Player System based on Free-Viewpoint Video Service according to User Selection)

Transmitter(Server) Receiver(User's PC)

Contents
Selection
Channels
Selection

Contents

L L i}

L

Camera & Mic Acquisition Outward View 3D Object View

|

Inward View

II

+ Object Rotation, Move
« Camera Rotation, Move
+ Camera Zoom In/Out

+ Viewpoint Switch + Rotation

Upload Server

First Person View

+ Person View

l l l

Mouse Event | | Mouse & Keyboard Event | |

Data Segmentation

None |

l l

| Slider Bar Event
Bring Video & Sound

l
| MPD URL \L

| Output Display

21 HeE AjAE M| =
Fig. 1. The overall configuration of proposed system
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Fig. 2. Definition of free-viewpoint view that can be displayed in the integrated player
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Table 2. Keyboard and mouse event for 3D object view control

Key Event
Space Animation Play/Stop
W, A S, D Camera Move

Mouse Move Camera Rotation
Mouse Wheel
Mouse Left Click + Drag

Mouse Right Click + Drag

Camera Zoom In/Out
Object Move
Object Rotation
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Table 1. Pseudo code for up vector and forward vector of listener

Up Vector

Forward Vector

T, = 1Xsinyg,q X cosz
y' - Cosyangle
Zup =—1Xx Sin y(mgle X Slnx(mgle

angle

Tfm ward — COS yungle X cos wangle
yforward sin yungle
Zfor ward — COS y(mgle X sin x(mgle
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Table 3. Pseudo code of mouse event for object move, object rotation, camera rotation and camera zoom in/out

Move Rotation
Object Topj = Lpre_obj,,, + Az, B
" e " Yot = Ypre oty T (DU X @)
Yovj,o. = Ypre_obj,,
Rotation Zoom In/Out
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