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ABSTRACT

Smelt fishing is one of the representative winter activities in Korea, and The Ministry of Culture and
Tourism selected the smelt festival as a representative regional festival. Although smelt fishing is a
popular leisure activity, it is difficult for ordinary people to experience it individualy. With the recent
development of a mobile-based smelt fishing game, the ordinary people can easily experience smelt
fishing. However, it is difficult to provide high presence and high immersion with existing mobile-based
smelt fishing games. VR technology is needed to solve this problem. In this paper, we propose a
VR-based immersive smelt fishing game composed of a virtual environment considering real smelt
fishing environment and a VR controller shaped like a smelt fishing rod. In the virtua environment, the
fishing rod moves according to the movement of the VR controller held by the user. and so that the
user can recognize that smelt bites, The virtual environment send the data packet which operate
vibration motor to VR controller and then user is provided with haptic information(vibration) about of
virtual environment was modeled with reference to the objects(smelt rod, fishing rod holder, bucket,
bobber) that can be seen in the real smelt fishing environment. And since the graphic model developed
in this study is used as an element of virtua environment map composition, virtua environment can
provide high presence to users. The VR controller consists of a microcontroller, a vibration motor, a
rotating motion sensor, a wired communication module, and a smelt rod-shaped housing. The VR
controller shaped like a smelt fishing rod can give the user the sensation of holding a rea smelt fishing
rod. In addition, user evauation was conducted to verify the empirical validity of the developed VR
controller. The proposed VR-based immersive smelt fishing game is expected to be widely used for
other fishing games and fishing-related festivals or programs.

© 2020 KKITS All rights reserved

KEYWORDS: Virtua reaity, Smelt fishing, VR Fishing Game, VR controller, Haptics

ARTICLE INFO: Received 27 July 2020, Revised 11 September 2020, Accepted 13 October 2020.

"Corresponding author is with Interaction Laboratory, Byeongcheon-myeon, Dongnam-gu, Cheonan, ChungNam
Advanced Research Technology Center, Korea University 31253, Korea
of Technology and Education, 1600 Chungjeol-ro, E-mail address. jeong@koreatech.ac.kr



0]
H

o] \R 7]&& &&

L

A7 AX AAE F

L

.

JTH15-18]. & ATl A

S

AAJ] 7V olmA|, VR HEE
[e}

2 7390 AR
AA e 4

¢4, <

l

Wit 3

S TH2). oA

S

L

1998358 AA7HA HA,

=2 A4

FU A <

Al

g FoA g glon, 20183 <

L

.

Oo]: )
As7) A

o

Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 5, pp. 639-648, October 2020
Al WolA o=

o) =4

L
L
=

1.4 &

Al
Al

o

ox:

=3
=

)

AHEA7E VR oAl A<

=
Q)

i

2|(HTC Vive

o, £ d7elA

E=4
=

L

A
L

EREED

o A4l
e 4w

L

.

]

)
Jo

s

b ARG

T

ki, #1378l A

9]

53} 2tk A2 s A

ki
Al of

o, AogAA & Ao 28

i

K

P 28al o] 7]

o

A2

VR HEEZ2Y FAHLLE Ve
2. N2dl T4 2 A5 EES

2.1 A2 74

=

=

3L

[e)

Add =+ 7 o
AR A A

=

tez AREAA AA

7|ero 2ate] 2D A38E

o

=

=

&L, ol

¢

of Bx AM 5 78 B4 U AtS A
s

Pl A ARt Fazg WEE A¥EH, A

a7 S8 7HddA(VR: Virtual Reality) 7]& 0]

A A oy MY oA

HoAAd =l A
HE AAAA AE
fFAI G ANA A W

=]
e

of 4]

)

o
0
on
My

!

15

VR 7]4

L
.

3

ATl At

2

=
-

[¢)

HojgA el

A

g2 FAEKIE D & 479 7t

&2l A

- 640 -

1m[13-14], 7443

o

71eS 9n|

Azt A

[e)

7Hel FA AA B2 APe AEA

i



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 5, pp. 639-648, October 2020

of WA, 9g7H Fol TAs Ytk =, 7)
48 VR AEEHY 93e Yol WAl 93
i) g %%ﬁﬂﬂ 44 ol wAE
An YEFETE LAL AFT £ Aok

()

19 1 (@ Nz" 74, (D) Atste
(© At VR HEEY
Figure 1. (a) System configuration,

7R,

(b) The proposed virtual environment,
(c) The proposed VR controller

22 A5 ZEL

B AFY VR 7| WoFAAYY A5 55
a9 D¢ 2o A8A47E VR AEEHE 4

#5952 3JAAN7IH VR HEEY YR §l{
A4 A AIAM(IMU; Inertial Measurement Unit)=
HEEYY A ‘ﬂﬁ}a AN 3, o] A4 to

--'H‘I

T HERAEC AEdd. MEERA e dewd
VR ZEEd 9 34 W3 HolgE sutez s

£HYL Adsel, Ay
A

>
E g
8 o
fru
™
>
r:]_‘
|o
fru
(B,
o
i
fr
N

HNDE Bl A8l A%
& =4 oME(M YA}
EAARE 4%4ﬂm ﬂ
AESH

+ rE

LRSS

o >
ox * N
ol _\“_, oxl
= ox |
o o M
l‘l-F o,

N
rlr
o,
ot
=
[NV KUY
(m o fu
o
rx
}m
[
[asl
2 2
o
il
:<I>I=
S,

off nfl it ot of miz r fo po 4T
ko =
o
wu
>
o oft
N>
L, 2
S
N
B o i
of o o E
oy of rr
= o> 8
doy >
2
pio)
rir
I
&
o2

e
————————— rywE oo

Rt )—‘lnem ‘.!EH‘

T 62

]

g 2. A% 8%
Figure 2. Signal flow diagram

3. VR AEEF

B 949 VR AEEHE AF
(C0832BE03C15, Ineed Electronics Limited jit), 37
o14 =4 AAM(EBMU-9DOFV4, E2BOX iit), #A
A 2E(Stellaris-JTAG, =28 jit), vlolaz
AEZ2(myCortex-STM32F407VE, =23 jihH=
TAHHR 3D, WEAGV dE 27 wEd,
KYS 60253005 ©]&3t9 VR HAEEH #AYo] ¥

o

- 641 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 5, pp. 639-648, October 2020

789 2 EHE s A4S AEACAA A
FoEH, 71 Wel oHEM
Aog AGAA ATt A U4 ZA
= VR ZEEHY 3d ®sgld w2 dHoH(EES
34, 35 3d, £45 JAE AT &, o o
o]E{ & UART(Universal Asynchronous Receiver and
Transmitter : & H%7] 54) EA0E nlo]x
Z AEEYY Agdt {4 B ZEL vloja
Z AEEYY TS0l HolEE Favs T

E

9t A Aeol s GBE k. vholAZ A

of

it
Ay
rr
2
offt
fd
v}
1o
=
sl
HE
-1
offt
>
r:(_‘
o
Y
2
o
2R

4
[

ok

2

o

r>~

of

[

!

i
o

©

oo ot
ok

[*}—— =8 =g

Wof FAlCy o/ He|
— VRUEEY

rEre
X

oro|3 2
HERY

a9 3 Agsts VR AEEYY FAHLA
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