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ABSTRACT

Motion based interaction systems has led to a native user interface which can reduce the learning
curve of a user to adapt usage of an application. For example, a user can enlarge or reduce the size of
a virtual object by scrolling with two fingers and can move an object by dragging with finger pads or
arms. Although, native user interaction allows a user to intuitive and immersively interact with a virtual
object, it is not easy to increase the level of the immersion to the level which users are truly
“immersive”. Haptic information can be a solution for increasing the level of the immersion. This paper
presents a portable haptic interaction system, which allows a user to manipulate virtual objects with
his/her touch information, consisting of a tiny haptic module and a IR camera with an IMU(Inertial
Measurement Unit). The tiny haptic module is developed based on crank-shaft structure in order to
maximize the haptic sense in small size. An IR camera and an Inertial measurement unit are inserted
into the portable haptic interaction system so that the developed haptic module can measure a user’s
motion. Our system can be used for virtual reality applications and can provide the opportunities users
to access a lot of informations.
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Figure 1. Portable haptic interaction system and its block diagram
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Figure 2. Attached Infrared bandpass filter
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Figure 3. Design of the presented haptic module and its crank
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Figure 4. Miniature tactile module and its housing
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Figure 6. Mobile device having 9 pin arrayed tactie module

At A2EE o]g3td &
% ?%3} ] S8 MEEARE ?%ﬂi’iﬁ} <1d
2 dFdx e AFEH 299

°i1 A lﬂl‘%«l a8 AoE %Xﬂﬁ}—t— Unreal Script
g o] &3t 3D 1Y A AAsAt 3D 7t
A (ady #4) W] FERRY SEHEE
ARe FU&ET BEY $AY9E FAHABANE

T A v spFeEA e AR waste] A

= A}%ZH T4 4oy A
of ARAoR JMFEAE 249 tﬁ 2k A

AENA AAste] AHGAA ALt EY
Eole Aotk B dFdAE THFE I el A
o AREATY Ad2EE AHFH] o
A 7bsete JEFA mE de s A
o AHEAAgA Agell F= Az"ES HEET
A FAA AR FAYS AARte R 3t
astr] Y3 FHAHEAFul(nertia  Measurement
Unitz Aed 2Hg e sivet A2"S T35
Aot B FL ARAF0] deETE FOoEN
Contact rod7} 4 A AN HABAA 7
A Y L&E ot AEAY AR 9 258 A
Ao R AFste] T EE T A

> g
2 2 o

>~
oft

],

g

References

[1] http://www.wacom.com/ko-kr

[2] Y. Zoter, and G. Shenholz, Infrared
communications link with attachment configuration,
US Patent, 6823105, 23, Nov. 2004.

[3] M. P. Petterssona, and T. Edso,
pattern and apparatus and method  for

Coding

determining a value of at least one mark of
a coding pattern, US Patent, 6663008, 2003.

[4] C. Cruz-Neira, D. Sandin, and T. De Fanti,

Surround-screen  projection-based virtual
reality: The design and implementation of the
CAVE, SIGGRAPH 1993 Annual Conference
Series, Vol. 27, Anaheim, CA, pp. 135-142.
Aug. 1993.

[5] M. Hereld, I. R. Judson, and R.L.Stevens,
Introduction to building projection-based tiled
displays, 1EEE Visualization 1999, San

Francisco, CA, pp. 215-224, Oct, 1999.

(6] R. Yang, D. Gotz, J. Hensley, H. Towles,
and M. Brown, PixelFlex: A reconfigurable
system, IEEE

multi-projector display



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 5, pp. 459~466, October 2016

Visualization 2001, San Diago California,
Oct. 2001.

[77 Y. Chen, H. Chen, D. Clark, Z. Liu, G.
Wallace, and K. Li, Software environments
for  cluster-based  display  systems, 1EEE
International Symposium on Cluster
Computing and the Grid, Brisbane, Australia,
pp. 202-210, 2001.

[8] S. Pick, B. Weyers, B. Hentschel, and T. W.
Kuhlen, Design and evaluation of data
annotation workflows for CAVE-like virtual
environments, IEEE Transactions on

Visualization and Computer Graphics, Vol.

22, No. 4, pp. 1452-1461, 2016.

[0 L. C. Da Cruz, J. C. De Oliveira, A4
CAVE/desktop

environment for offshore oil platform training,

collaborative virtual

IEEE Symposium on Virtual and Augmented
Reality, pp. 178-182, 2016.

[10] S. JI. Cho, J. K. Oh, W. C. Bang, W. Chang,
E. S. Choi, Y. Jing, J. K. Cho, and D. Y.
Kim, Magic wand: A hand-drawn gesture
input device in 3-D space with inertial
sensors, SAMSUNG Journal of Inno-vative
Technology, 1, pp. 65-72, 2005.

[11] M. Epperson, Autonomous computer input
device and marking instrument, US Patent,
5247137, Sep. 1993.

[12] R. Gjone, and J. Miraglia, Pen for signature
verification by acceleration and pressure,
IBM Tech-nical Disclosure BulletinJuly, 1981.

[13] W. Bang, W. Chang, K. Kang, E. Choi, A
Potanin, and D. Kim, Self-contained spatial
input device for wearable computers, in
Proceedings of The 7th IEEE International

Wearable

(ISWC'03), White Plains, NY, USA, pp.

Symposium on Computers

26-34, 2003.

[14] T. Miyagawa, Y. Yonezawa, K. Itoh, and M.
Hashimoto, Handwritten pattern estimation
using 3D inertial measurement of handwriting
movement, Trans. Society of Instrument and
Control Engineers, 38, 2002.

[15]1 S. M. Im, D. S. Choi, S. Y. Kim, and J. H.
Lee, A natural interaction for immersive tiled
display, Journal of Knowledge Information
Technology and Systems(JKITS), Vol. 9, No.
4, pp. 435-442, 2014.

VR3S AR F8 Y AHHA A2

WAL, w47’ ga’
‘) g w S S vFFEZY >
25157 e S S 7 FE &S

°H
X
Ju

o
-I'?r'

rx
o3

A A28 543 g o EEAolA
FHEEE 29F F v AUy
(natural user interaction) 7]&o] FEuk
CTPEEA U A ol B AdzeE d
oj &3t AMgAE &by TS
A 2718 gAY 29 &
2 o]E/\]ﬂ '}F 3}1 i x}oﬂ)\g
A 7ee *}%X}Oﬂﬂl A{Ho 2 :’ﬂ
TVEEAYS s ¢+ 4
7} dete AERA BALYe
ALY dske dntA

o Mo o
>

1% oo

rﬁm?i_ra
éJ%

[

30
oo

N
i
nllo
i

O,

IS
;
Mo R

te 2
E=JAN

tlo @ dlo ox

].

Mo o T kI Fo of

>
oo 2
>
0
2 o

g
o
N

1

N

5

b
tt
A

g
o
o
o o
>
ofo
o zi

rlo
>
N
&
O
g
Jincs
o

o
r ©
o
aify
rlo
o o
i
ofy
Q‘L
il
rr
o
u}
ol
.
lo

iy S

o

o ool
—>,,‘ l'D:

ol rQ

2

-3

B

rlr

_|>:,

oo

>

N

N

o

o

d

Y

[

AL CAE I Y R Y o= A
N
>
Y

D ~

ol o -

>
f rlo o oo
4
O
0,
o
v
L
re
oft
ol

e A7194 @
AZE F2E 7o de Adasit

Y
E
=
¥
ﬂtl

- 465 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 5, pp. 459~466, October 2016

Kyoung-Bok Jin received E-mail address: sykim@koreatech.ac.kr
' the B.S. and M.S. in the
& Department  of  Electrical
“:, Engineering from Hanyang
= University. He received the
‘ Ph.D. degree in the

Department of Control and Measurement
Division from KAIST in 1999. He is a
professor of Mechatronics Engineering at Korea
University of Technology and Education. His
current research interests include Robotics and

Human-Computer Interaction.

E-mail address: kbjin@koreatech.ac.kr

Won-Hyeong Park received
the B.S. in the Department
of Computer Engineering
from the Koreatech in 2011.
He received the M.S degree
in the  Department of
Computer Engineering from Koreatech in 2013.

Now he is on going researches the haptic
rendering method and haptic actuator with
chemistry materials.

E-mail address: ipol1001@kut.ac.kr

Sang-Youn Kim received
the B.S. (1994) from Korea
University, Korea and the
M.S.E. (1996) and the Ph.D.
(2004) in the department of

\BEeY mechanical engineering at

Korea Advacned Institite of Science and
Technology (KAIST). In 2005, he was a
research staff at Samsung Advacned Institute of
Technology. He is an associate professor of
Computer Science and Engineering at Korea
University of Technology and Education. His
current research interests include Human-Computer

Interaction, Virtual Reality, and Haptics.

- 466 -





