Cokst XIS BiiE0f M2 M| Kojo| &2 57 BT

Analysis of Tactile Effects on the Different Body Parts by the Various Vibration
Patterns
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Abstract This paper presents the analysis of tactile effects on different body parts according to
the various vibration patterns, The experiments use a vibration pad made of 16 vibration elements
in the form of 4 X4 array, The vibration elements are controlled by a 8—bit microprocessor, The
sound of gunshot initiates a vibration pattern on different body parts and its sensitivity is
measured, The analysis of the experiments lead us to conclude that the vibration pad is the most
realistic interface for shooting games and the shoulder part is the most sensitive part in the body,
In addition, the most effective vibration pattern is the forth pattern which gives the sensation of
spreading out from the center to the outside, This study analyzes the relationship between the
human body parts and the tactile sensations by the various vibration patterns, The result of this
study will be a good reference for user studies in the field of haptics based on the vibration,
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Mental Demand How mentally demanding was the task?

Very Low very High

Physical Demand

How physically demanding was the task?

Wery Low Wery High
Temporal Demand How hurried or rushed was the pace of the task?
N Y Sy o | N Y Iy |
Wery Low “ery High

Performance How successful were you in accomplishing what

you were asked to do?

Perfect Failure

Effort Hoow hard did you have o work to accomplish
your level of performance?

Wery Low Wery High

Frustration How insecure, discouraged, irrtated, stressed
and annoyed wereyou?

Wery Low Wery High

13 8, NASA TLX

165



91 F 71 AR ok, 2 S Aol dstel L
2 8o a7llEl NASA TLX (NASA Task Load Index) [4]
MBS AAEHTE NASA TLXE 2 tid A|AgoA <]
i Agolae] Znst BAAE Sisjol v B &
ZF=t(National Aeronautics & Space Administration)o]A]
ik Wi o 2 AR Q@ Jl(mental demand), SA|A QF
(physical demand), AJ7F24] Q- (temporal demand), =g
T(effort)  $HE FF(performance), FA4E
(frustration) 9] o5 7k B717]zel| ofste] 7k 4= 9
= 20 Wl of Wil Agel walyst gely
o2 skl 710 RS S4B ol
Qnel Ble] BE olfe e AT 4 e WHow
I ARSI S5 2”5}5]01 ek NASA TLX da
ol QAXt-ZF o] ANGAL QlEjHo] 0] HA| ATHE
B7ksHL o5 Edl® AR HOA W7He) B S dobi
Sict,

3.2 ME ZAtQ| Zut

E 1A AARE F 22l IIJrEW A Ao A9
AT 09 99} o] Uit AR A} AWE EYlE %
aglof fisle] AF B ANESRs AN AESHA] G
A9 A A 2k A HyE Al w1 5
= 5%(a = 0.05) 4 wf] U ANOVA(EAREA Analysis

o

Of Variance)E XA}t Uutr oz p—ZHp—value)

R el EoR AR 712

_[\l

< o o4 H()‘%‘ 7]

2

Re A4 @ 4 ok A2 XA 2A10] ChEt ANOvA
B4 p-gro] 15110 1 ygten], o] g a =

0.05 Hr} Zoug PRI Hyl 7)7Ee] % e
tstol A =S AMgShe At ARgEHA G A9 |

%
42 Rt ¥ ok 488 veid, 4 2agn

—E a]ﬂ]7]—0] ELE}

O 9919 RAG A WAL 38
offd L §9S u Mrke @AY b grkn
o % ok

-
LI

rtr
I
ob
o
i
0*
&

oik

Jo

2004 AAIRE AA| B s wfigel o dA%
Aol AF Auk= a9 103 Zo] Ugth 20%8%F 209
BE UL IY 63 2 A%E e 4ol Al
Tk Shgle Cwhele] WE BAY BEL 2o e 7
F7MdE ¥3 ANOVAS AAISH A3t p-Fho] 0,340025(:&
) 0,340025(318), 0.569458(AHED,  0,016804(7),
0.679336(%) o2 Uit dofxl p-gto] agtict 22 £

9 ol Rejmoln] ARALL 7|2kt S glek UeiA]
Rojo fejH FRALE 712 B 4 gk aEE
o7l R9loll Qlojre W% mH) Heby A Jest
e " ek 48S Y 4 At 29n AEE ool
ol R9loll oM s, s, e, wE2 o

HAZ o] =88 o 4= 99l H|E FAN BA Aulo] 9]
3 o7} RS AR A Rl s e A4t
Aol felulaln] ghe Ao SHEA, A& A} A
Ao g & nj= &E

)

R | ° ’
A= SRaZE b B Sl A% SRR gt

A T2 TS HH o= 4

"IiEh
FojEn
OjHs3
B jE

a3 10, A4 H918 A% shele] e A 4=

3 30| AAZE wep o] ZE uRp, FE =)

A =] g Aol diste] Al A

o7l Fefell W sz dedAse] FUHE SHSAH

Ag vhe-Let A SEEs 22 HAE TR0 A 4

gt Aap AF upeao] A Aee 2.9, A% =

2.3, 2& 9= 3,659 4 A3pF vtk 2 AAE dA
0

Ue Y e ARG AL FE a -

0024770] uhgkth,

sto] ANOVAS AARE 23 p 0.
oa do 7|z=Ed age

p—%F 0.002477 < o]

]_

l

27 AR FARL gagf 1 22y

e

% gl

166



o B M ow A&

2 d siic A% HES B olfE
L AE oheset A% TS A9 54T Gl
A5 7o) thgolch Eat 1 A% AHE skt
sk, eiste] WE S wrk @ugel Wit A%
mhe 9l % SRS M it AF nheAs
HER AEAES 3 Wt Al Aol BUT & gloirhe
olfgih A%F ASES Ao AYIEL AF ISEL
Agsto] £EIE B& A4S I AR Sl AE

21

- -
soes WS

ot

= RS

a9 12, AR B AE 48 A
3 5ol AT A o) A wetel s 40%
SISl AT AT o] gL ke, 5 e
e o e oAEe theat e
v #H He A% golo] Hasi
a9 63t 7o) Lkt Qs A5 e
o AZE7L & Frhel @Alzte] 2 Aoltt

© A% gAe] A o] Wastt

o A Aol dEH oA e Ae A S4All Tk

Shes uppjof gk
a9 8o ojg A% Anes 1y 133 go| Uit

NASA TLX A& A7} AAldozy A4cz we g
ol g A% A=S AT 4 le 2 4 S A
ER A}RM oA o] gk Aw o

< Qg ayE=R =S FPS (First—Person
Shooter) =2 Al Yol Al /\}9‘5}‘11 AoflA o]d 4= Q= &
Bo| Z718 Ao wEgct

O}H

Mental Demand |

[

Very Low Very High

Physical Demand |

Very Low Very High
Temporal Demand
=L L
Very Low Very High
Performance |
N Y I
Perfect Failure
Effort |
N Y A I
Very Low Very High
Frustration |
N Y I
Very Low Very High
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