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ABSTRACT

Objective: The aim of this study is to investigate haptic perception related researches into three perspectives: cutancous &
proprioceptive sensations, active & passive touch, and cognition & emotion, then to identify issues for implementing haptic
interactions. Background: Although haptic technologies had improved and become practical, more research on the method
of application is still needed to actualize the multimodal interaction technology. Systematical approached to explore haptic
perception is required to understand emotional experience and social message, as well as tactile feedback. Method: Content
analysis were conducted to analyze trend in haptic related research. Changes in issues and topics were investigated using
sensational dimensions and the different contents delivered via tactile perception. Result: The found research opportunities
were haptic perception in various body segments and emotion related proprioceptive sensation. Conclusion: Once the
mechanism of how users perceives haptic stimuli would help to develop effective haptic interactrion and this study provide
insights of what to focus for the future of haptic interaction. Application: This research is expected to provide presence,
and emotional response applied by haptic perception to fields such as human-robot, human-device, and telecommunication
interaction.
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1. Introduction

E& wujel 71714 ABH O AH T Y o
5 SR

231 YrF(Raisamo et al.,, 2009). Haptic $1E]=A
AR F2] shl 7]=4<] F79] Aok haptic A&
HE R QIE YA Fa/do] tFE WA hapticel Al&3H= actuator] Adeo] FokA|a, 2717 HolA 1, 7}
gk #Alo] molsa, ol= <l Theksh A7} o]FoiF Zo| yolAHA o] ¢k} 11 QItk(Hayward et al., 2004;
I 3+ (Bolt, 1980; Hayward, 2008; Shimoga, 1993; Wall and Brewster, 2006). o]x8 7|&2d ZW2 A=

lo,

Tihkipii and Raisamo, 2002). 71 Q75 HERe 7} obat QAw ol7kd Helwe Qejay P

QIE @A) haptic 714& A gete] EA (presence) B A AEE J1%S olWA B A tiF A F

%% (performance) o] F4¥a1, 73 F2bat ge Fo Ee Agolth Haptic /1% 482 $18141 haptic 2]
=

o] Agkd u) o]F Bk 5 W2 oldEo] AUeS 5 g
3]t (Chellali et al., 2011; Chouvardas et al., 2008; =Aol ot AA A A7} HLs
Qian et al., 2011). Z1elv}, AAZ 2] FRlelA haptic =7} 21| (haptic perception) &= v} Fo 77X ZHa}
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3 87](somatic receptor) & §ato] A=2 FE3h=
], o] W A=o] 871} 11 == Zlo] ofgt o
FE71E Ssto] dolxl FrEo] MR JTFS Fu 5T
A o7 Z-g3tc}(Bleyenheuft and Thonnard, 2009; Kim,
2008). 133l AlAl F-ewich 23t QleE 78719 54
9 X, Uk o] thFaly] wiiel ofd FolE gt R
At ve a1 Ejjofst $ 28k 2 Ao]th(Shimoga, 1993).

T A= AdEe wAR e 5ol WAl L] A
< X9} 73] S AT ETHE, dojF AL T
(verbal communication) ¥} H]10]% 2JA}~F (nonverbal
communication) ¢] 2] % AZ4eE 4 ok AlZba
742 FE AR ARE dAdshe A9t Ba, F749
A5 od FAZQ ARKEoE st JRE ddshAY
oy, W, AW T S A= A9t ¥
(Andersen and Guerrero, 2008). £7& E8Fo] 7414
QS et AblEE fro] W
= oY ARFSHE Q191 Aele] 2714 o
and Spence, 2010). =3t F721S 53l dEEHE= WAX =
HAIARQD AHIY ofY7] wiitel] v A7+E F3l ddH
£ AR L} E3 S wet gEbd 5 Sl
7¥A) 31 Qe Knapp and Hall, 2009). ©]23t haptice] &
AL o] &3te] A social interaction¥} emotional
involvementE #&3}7] ¢+ haptic feedbacks &
Sl B2 A7 o]Fofx 1 lth(Tsetserukou, 2010;
Yohanan and MacLean, 2011).

A &EAA 7% WHO® human—robot, human-
device, telecommunication interaction 5 CTFFst H-ofo]
A haptic technology?] 28 7FsAdo] selAHA (Bolt,
1980; Lederman and Klatzky, 2009; Raisamo et al.,
2009), @9k AR AlTS 918 S244] feedbackellA H
ozl 24, AA T F24 BPE Avety S48 Fot
o] FdAlolaL AR AQl WAIAE HEety] alA 7 Q)
A] (haptic perception) & o|9A] &-83 ZAA] o) gt A7
el Aol "ol giFH Al Itk (Raisamo et al., 2009;
Smith, 1997; Tan et al., 1994). ¥ 7oA += haptic 7|&
o] AL ZHeA Fast ol ES V& THA Rt
A= A8} 748 59, 9537 (Cutaneous sensations)
¥} %72 (Proprioceptive sensations) =4, active touch
¢} passive touch =W 7 1}ro] 2w 12} 3THGibson,
1962; Loomis and Lederman, 1984).

ot

L

= EXCT
545

2. Research Trend Analysis

712 haptic ¥& A" &= AR $18k science—
direct?} scopus®lA haptic¥ tactile®]z2h= 719 =8 &
foto] AME =12 257 AlES tFoE A5 ALY
= Wole] 28 SlFE AT AL tide] | = e
sciencedirectolA] AAE +=i& 1,00071, scopuselA A4
=% 4,0007001aL A A0 WskE AR 918
2000 oA} 2001 o] F-2 o] FARE a3
A7 AP e FokE AR 2000d oldele
medicine, neuroscience EofollA] A A7} o] Fof
Ae7F 2001 o] %ol ¥, HFE Fdh Fokz Hol
& & T Atk (Table 1). ol& HAe 243 ddd 7]

22 A7t wWAYZ 9 5] digt A7) o] Rt}
2107 go] e 7} feedbacko| ) S 43 4
Erg gu) oz Fo AT FAL olFe Ay Ad
o] & Zo® Rrk 2001 o]F dEHE AME =7
9] 4= Figure 13 Zo] #FEsHA S7hsta Sl Zo=
ER T
Table 1. Keyword appearance frequency per area
Before After Rate
Atea 2000(A) | 2001(B) | (B/A) | Rank
Engineering 2,297 7,002 30 | 3—1
Computer science 748 6,324 85 | 6—2
Medicine 3,871 4,626 12 | 13
Neuroscience 3,017 3,683 12 | 2—4
Biochemistry genetics 1,576 1,656 11 | 4—5
and molecular biology
Psychology 1,485 1,502 1.0 | 5—6
Mathematics 111 1,389 125 | 117
Physics and 404 | 964 | 24 | 88
astronomy
Materials science 200 812 41 [10—9
Social sciences 287 794 2.8 19—10
Agricultural and 694 791 | L1 |7-11
biological sciences
HE7E B dol&s 11 §old SR 2RAEHA
AlZE A=e] A, 1A gl

Table 27} o] &8 Fof, A7 2
54, Al 9, AEshAQl ot touch WA To% o
Fol & 4 gla 1 A 5
e &8 ok Virtual HRI(Human—robot
interaction), haptic display % haptic 7]&<& °|&

reality,
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Figure 1. Number of published papers after 2001

Sk A 9 AIAELS T AT Foks) I E §of
(virtual, robot, interface, display &)

A1zt ZA=32e] BA)L AR 0= Aozt Sl ARl Al
7} =5 AFshs AFo|u A7l A4=o] AlE
HA kS W 2 Aol oigk vy ARl go
(vision, blind, visual, eye %)
A i B4 2E, AR,

2 el

Je 57 &2 74 &
A st At 3= o] 549 d-E
o] (shape, texture, surface, vibration %)

AA JF9 F7F AFo] AFEHE AA 2k #Add

49 (hand, finger, fingertip %)

o A gtAQl Hok =& Wolsole 787 W 1A
S ¥ F9 ¢ #HE 8o (cortex, neuron, brain,
cells &)

e Touch W2
#AAH §of

oo

ko] A5 (active, passive) £F

2000 oMK} 2001 ©o]%9] 7]Y= wIT7F 1.94)
=0 RS 1A RGE u F§ 2ok, ARgAlel gt 7]
AE= FH 5ol el 397 S718elar A1) 9] 9}
A shA el
ol AMEALE T Eske] haptic devicel &-go] virtual
reality, robot 5 ThFgt ofef| A EhakalA] A7} el E]
3 Qs Ao 7 AT oA IR Q= = T

& v o] Az = ? Atk w<>] userﬂw %OH AR

ﬁdﬂﬂ@ﬂ%ﬁ@ﬂx””ﬂ%ﬁﬂﬂ%@%ﬁ%%%

A it 28719 59 3 1 e
9 A g Avn &,
b sk AU ES

o AFEef i %
5}
]_

Q1x] EAT} #HsA ol A7A = Al tisk A=
A9k 2000 o)A HlEiAE wWo] Zr)et

£
L
-
PN

o % gtk

Table 2. Keyword appearance frequency per category
(Arranged according to the sum of the words for the
papers published after 2001)

Category 2Bogg(zr§) 2&1}?{3) (}1;726) Rank
Field of application 6,104 15,398 25 1
Haptic stimulation 5,071 9,408 1.9 2
Performance 2,297 3,778 1.6
thevisaal stmalation | b0 | 2952 | 16 | 4
User 1,063 2,643 2.5 5
Object cognitive trait 1,100 2,166 2.0 6
Body segment 1,392 1,553 1.1 7
Physiological area 1,826 747 0.4 8
Dynamic 363 571 1.6 9
Means of touch 308 491 1.6 10
charactuisics 27 | 49| 16 | 1l

ool g 719 = FhAs Aow JEhgTh

3. Sensational Dimension
3.1 Cutaneous & proprioceptive sensations

A AANA o|F A= A2 A H5-72ZH(Cutaneous
sensations) ¥} %77} (Proprioceptive sensations)
72 Yot (Bear et al., 2007; Goldstein, 2009;
Smith, 1997). IF7E &3l el HEH= =49 A

7}
7 9% 799 7)17414 $87] (mechanoreceptor) & £3}
A SOl i3l AZsit) o) A7k 7 ¢
7158 Wheehe A= B, 78 999 71, 485
of wet EREIL 7AA 7871 ol A (Meissner
corpuscles), HZ7A 4=87](Merkel receptor), A Y A
#| (Pacinian corpuscles), 34 9% (Ruffini endings) U]
7] FF7F Ak s el 2199 dd
Zho g 53 719 717 9 olgk, FrteE] ] AAE
spindle, golgi tendon organ, joint capsules E3fo] <%t

o 547 feedbacks T50] EoUA] YE = E o

muscle
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oist Jrel 52 Zolo| tist A E E3to] o]Foxit}
(Powers and Howley, 2011).

galEe et ATl waste] FRATte FE 744
W (tactile acuity) 9 ¥ two—point discrimination
threshold, point localization®} T E <A77} o] Fo X 11
a1 (Kaczmarek 1995; Tan et al., 1994; Taylor—Clarke
et al.,, 2004), 5722 force, pressure, joint angle¥}
FHE A7) o]FX| a1 e} (Burdea and Brooks, 1996;
Tan et al., 1994). 71&9] 2A=3 342t Afo] 9] A5 A
e F2 & R il o]FojAar glar ohE F-glel o
g ATe obd FEeitkeE A4S o & AtHKern, 2009).
HAelle BAE 2&sta @48 97 T2 &0l
el F2tel] tish A7 & JFE o]FoA g Nk HE
HRI(Human—Robot Interaction) ¢} tele—communication
ool Al ARgAEeL 2, A7t WolAQE AMEAE 11
Interaction®]l gt #o] Wolx|wx &8Ewt ofyz} th
2 R9)o] 7} 21X (haptic perception) ¥} FHF EA
o tgt A% Fsix 3 tt(Lemmens et al., 2009;
Tsetserukou, 2010; Yohanan and MacLean, 2011). %3t
AAEHEA AT oA AEHoRE FEHE FFH
A (Ede], ztolod) S FAH ATV FE ol FA
At HZole Ao S 92 Ay Akl #AE
A% Ae Az gk J27EA 2 17 oA o itk

3.2 Active & passive touch

o iy JEFdta FAH o R F5 Lok WA
active touch®} passive touch® UFo] & 4 1 7]&
THEANME £ FHEE AFE active touch®} passive
touch® o] Z188E ata QIth(Gibson, 1962; Heller,
1984; Hughes and Jansson, 1994; Loomis and Lederman,
1984). Active touchi= AFEA}F 554072 EAlE &3
3L BAEbE A 7] &7 742bo] 31 passive touchs &4
7F AREAL Al TR AREARS] SH] ek Adgle] A
7h gomA =AA = F2F gHpolt) o] F 714 touch W
212 Z47F Abghe BA T} g8lelA] xlolE BRItk Active
touch= 40| Qlu ARE 7] 3 3= HFolx
(Prescott et al., 2011) & £& o]83}o] o]FoAt} 3
Aell= ojd tdE AAsAY FAsh= Aol gk A
T7} o] o]Fo)H A (Lederman, 1981; Lederman and
Klatzky, 1987; Smith et al., 2009) F o+ EAE Z&
shA w71E 736l digk A% o] FoA 2 Itk (Weir et
al., 2004). Passive touch= 53l ZZo

= — ] PN H
SHE S Balol A SEAQ Prow Swy

ofle} charst Al Wglol Slojyct, FEAOR 249}

ol AR = 2bo)7] wEe 3Ra, SsuaS
T o] 83k= active touch®= o124 2 R4S &

z)z}o] o] Fo] X th(Loomis and Lederman, 1984).

A

3.3 Cognition & emotion

Haptic &% d7-5-0FE Raisamo et al.(2009) 2] A+
olAe A E4L S8l e FER FEH A
123 cognitive?t ZAQM7E B3 “AX = AJE G
722 743 BH ¥ emotional 2, Essick et al.(2010) ]
AT E 54 A=E T AL s #
affective touch$} A=2] A2 E84] SHS W=
discriminative touch® vro] A Kt} o]9) 7+e =1
of| A haptic} #AE AF-Eok= oA HAA ] EAE
ARG A vpTIRAE IA QXS 7Al B Fofz

e 5 glek

&
E

4. Research Areas

4.1 Research subject related cognition

4
sl o1l B @ 4 AL

Aol e st Bstel A ATEe T2 AER
AR 5 ARAAS Fol A ATES tgoR
S A Qo] GBS T Qb Aol e Ao

T2 A7 FAIF T Hollins et al., 2002; Lederman and
Taylor, 1972; Verrillo, 1963). atARF &Zell= AHa& &
AMEAY FEE u texture, weight, compliance$} 22
E4Ael EAF} curvature, orientation, size?} &2 7|8}t
SH2Ql B4 g3ks etk Aol #Riste] (Ballesteros
and Heller, 2008) 574 tid& 75 &83to] A4 of
vl = I 7] o sHent opyel 5 7H7e] oSt o
3t A7 HauE 1 9t (Drewing and Ernst, 2006; Frisoli
et al., 2011; Overvliet et al., 2008; Sanders and Kappers,
2009).

AR AlF-& $13F feedback¥} #HE F-ofoll 4= haptic
feedback Aol HQst F7bofl tfdt modality 54 1L
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H3lo] AR AL effectivenessE FFA7|= Ao] F&
AT+ FAoIT}E F7+2] modality ‘—E/“
Z+o g gEl= ZlRc =48 &
Al Er) AR ow FJRE TFHI
Z]l—;ﬁh——i @E—% %O}—l:é. ]'CE]] Tl‘jl L8 o}—o, ﬂi‘ﬂ;ﬁ, 7]"5‘
of o7} & %% haptic feedbackes F3Fo] st
NE BAEHOR JRE A 7}
modality = 5% $)
UL FE] AlZfo|ut A

T A5E AT 4 3
T2l vkE A= Al e Sl H mobile
devices®] E]XAA oy handheld device$} ¥ E
7} Wo] o]Fofx| 1 Qlt} Brewster et al.(2007) 2] Od:rL
M= B AT™ 2} )l elA 2 feedbacks A3 H
< W del7t EolEa FIATIe] FolA= Ao w Ve
1! Tahkdpas and Raisamo (2002) o4+ tactile mouseS
18313 target selection taskE 4-3& ] feedback #|
Hc}' Joll whet AREARe] 24 48 53 RS T ey
I3

o

mlo o

4.2 Research subject related emotion

A B A 7 x—1°] feedbacke®l )&t AF&x}e] 7¢
S} = % E3lo] gurEl Al w

b=

iz of
4
o
¥
Zi
e mlo

feedbackoﬂ gk 2842
3.3 3 2 force feedback .
1y} 22 oF s T
AR F F QT oA AHE QAEE U
747}, active touch, 3 #H ¥ o]
_]

o S2199 A5E Fool fwE 9AY

= o
O
O
y ¥
o
o
N

R oS
Ir
)
(o}
T
i)
YE
(o]
.

re = o
rHoox

w Mo
T
N
N
N
Ny
Ho
offt
N
N
N
N

i)
=
of i
-
30

o ¢hg ZEol} telecommunicationd E3}
A% AFHEAF Ato]9] remote contact® AR &
T T ShellA AHE QAEE o] Eobd IR
passive touch, forearm¥} #A =] ity & 4= Q)

=741 feedbackell gk AR&AS] 7HA A Q1 WL P
#H¥l 9= haptic feedback L4l W& AREAP} »7)=
7232 Wstel] gk A2} 7} 1A (haptic perception)
ks = g n= glolale ol Lpro] B - on;lr =
Z} Q1A] (haptic perception) ol gk 73 2Q1 A=
tactile feedback®} #ste] X5, Aol dish 744 ‘i%oﬂ
sl o] FoiA gkt WF Aol thet xfol& WET F
E7tel dist JAlEZEAQl AT5E HTole T
% 5ol whet AR} 7= 73 AQ] Rkgo] of
Rol=Aef digt A A57F P Ytk (Salminen et
al., 2008; Hwang, 2010). Essick et al.(2010) 2] 2174

2% 3% Q[ Kooy S oox

o M g
I

i)
_Q

olo _Q,
F-Yi

=)
>
i

e

B

velvet, cotton, plastic mesh&} 72 Ao thak =75
=4 Foto] FEH EEst Ao wusty A AjA

Hop o AREAPE S3A 2= A oE YERTE 2 9
A] (haptic perception) ] A& F= Q45 o5l 9

Weir et al.(2004) o] AT-olX= F2+ AF=0] 39 ‘?'ii}—é
7HA&th= el Ajbste] 8] WstE JuxE YER1

SAERRE AR P el 93 T gxd o
NS S AN A BE AT

RU

s zgel T AbgA wkgel
N

O
=
Hie At PR 20w vebhth AR
Z

S tist G471k = o] FoyA 3L YA th(Drewing and
Ernst, 2006; Frisoli et al., 2011; Overvliet et al., 2008).
=717 0] 33%__ o].o% 1:11—5] 7g/\1x4o _u_-rrﬂ- Ukl

ST

1l

ATE AHGAEC] HHS Falo] Attt Akt Ale], Al

2N

717 Alele] margelA] AP PRk BAE 5 Qe
o ThE -9k AA 71712 Azkstel Abgk Aele] 7

IHE 7MY BRE Fdto] 78T 5 Al oigt
A7 o] Foj A 3. Ut} Hertenstein et al. (2006) 2] A1+

A 71l thal ol Fedt RS

oﬂ/q‘_l:‘ E%;‘(]lﬂ—oi y_x] o}*r 71-/&4_0_ :rLttlﬁl 2= 9\}1:‘7].9]_
ElAlSE AE B e TEE 5 vl tek 24
2 Seta BAR 24 TRl Zhsstn H QAkeE
< @ 5 A5 THaTE 283 Bl o folA & o
2 Al 747 15g Bojo] e Aol oxmd 1y
& T 5 e gF ARe AT HAE Fat

XAtk X Bailenson

et al.(2007) 9] AAFo|4+= Virtual Interpersonal Touch
(VIT) oA force—feedback haptic 71715 &-&3fo] Aty

7} Bdlstaat
% =7 e

She 798 QAT & QA dE AT

FAE o) e 3% e gg

75 Ageck Y wFHE Tds) s 717 A=
FAE Tsetserukou(2010) 8] AF-ellA= =21 AFUA
o4& 3HA haptic tIAEH0)E Fato] gt 7qh=
(hug) =75 W& & QU= ab7] SIgh 79l oish a5

2 Al =

TFo| A= o298 E X (touch—centric social robot) & ©]
sto] 2R ARSAPF ofEA HFAQ] GrtaTES st
=20 8t AFEAF ZARE JaskgTh 9 ATFELS H
£ Fote] AREAPL gl Al 2dstaat s 7::“3«1

2ol b5

L3l Yohanan and MacLean(2011) 9] <
3

ﬁ

2

HOIFT 717] AL Folo] TN 3

AR FAHOZ ofw AR F5e] T S Fss

Ale|| gk A=

o} #Z8%rkField, 2011). 574 74
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S Aty 2 wHE 7] YelieE A=EE 71AF (Human—robot interaction), tele—communicatuion 2]

o7 oA FaEsk-kel tigk 7] 2421 B E g Folo A presence, emotional response 52 A|&sh=d]

T7F a3t o] oA &= o]9] AlAl F919] F2F I Q1A &

3 2l Oist 848 v AAIL Utk HAdl= E2

2 Ak =71 HYARE oAl F3ke Foke] et

5. Research Opportunity Gt A F-97F e Zlot) d3kE A SRlE

o] A= F4A A=S JIE B AMRE B3

AL He| = OV%O]i Abgh vkz ol ole RAAH A

71& ATFE active touch$} passive touch, cutaneous AU Ad= S 24 ] Yelide £ o9 9

sensations¥} proprioceptive sensations®] x}gofA] A o A=+S Xﬂ*ﬁ]’ = dojok }(Lemmens et al., 2009;

HH FE & o]&sto] uEzte B8 el g & Tsetserukou, 2010). ©]& {I81A & o9 AA F-91¢}

A& vlelsl= active touch®} cutaneous sensations ## #AAE JuE AL u= 2l FEuic} 8719 54

H =o] 75 o)F = Ag ¢ 4 Atk (Hollins et al., 2002; o By} oh27] wfo] &2 EXJo] opd T A4 29
Parsons and Griffin, 1988; Salminen et al., 2008; Hwang, o] =7} ¢ Q1A EA Oﬂ st AP Q5

2010). o] Eolo} #lw ATEL T2 &3 &S 9] & 0]9] K99 A=FE FF passive touch, cutaneous

= m
flo

galo] Ul gt
FAZ Ao g,

Passive touch®} cutaneous sensations ¥HE =&
O

A%, 4, AAEL A5k A

system AZFE FQ FAZ st QrH(Lemmens et al.,
2009; Tsetserukou, 2010‘ Yohanan and MacLean, 2011).
o] oo}l HE AT &R o) theksh Al §-9]
of 7+ A=< ﬂ]%%ﬂ—?i 7t A5E Fol 3 2 A
AME AT AE FHo=m 0}"’ Atk AR o} A 74A]
oH z}=o] of AlFsh=Ael gt 71z
2l A= -

Active touch®} proprioceptive sensations ¥H¥E
T od AlEs 2AEAY A& 7hstar 2ol gk gk

|02 force feedbacks WHe wo] RS-} A E FA|7}t
ATFE I Qitt o] Hofst FAH AFES
8t AR TR= force feedbackel that HH-& EA1s17] 9
3t force feedback® 54, force feedbacks Q123h=
871 59 e&d gigt A7t F+E o] (Tan et al,
1994; Weir et al., 2004; Yohanan and MacLean, 2011).

5.1 Research on various body segment's haptic per-
ception characteristic

ARgFEe] ofd vl SIS 24 ] AMgS
A F9e F2 Eol} Erleoly] WE %71 2
HE 7)€ A7 &l thE A7 FE olFoA
(Ferrington et al., 1977; Johansson, 1978; Kammermeier
et al., 2004). ©]+= research trend analysisol|A AlA] -
Slof HE 8o T &3 £ olgjo] e F-97F ve
A o2 Ao AT gl 4= qlrt FH < virtual reality, HRI

1

&
0o e

L
T

-

R o

yo &

sensations¥} #A X ] ¢l social interaction®} emotion
involvement A& ¢33 system A2y} #FE Fofo
A aEsEof & Aot} 7] ATl & ole] F4
o thallA tactile acuity®} #HE 71%H<Ql two—point
discrimination threshold, point localization®l] tj3F -+
7} o]Fo] A 7]= FAIRE Bt 7] A= Bk A
olth. A5 AT 1 ASS AREAPE oA9A| QIAER=
A& 2471 fJaiM= Cody et al.(2008) 2] A} 2o] 7}
FAHE(E, &5, 35), 59 UFOIE, ARl uet
A ek 5/do] ojgA depR=A] Fol gk A7) o) F
ozjo} Bt} E tactile illusion—% ol g3t A=S thEA
AFstdste 22 AMHAE Hhg& 7HAE 5 dve 2E
113} (Geldard and Sherrick, 1972; Hayward, 2008;
Von Békésy, 1960) Z} F-LE=E 2= Azl upe} Ab
|27} ol@A AER=A e gt A7 Hasth 53
A=& AFTPE o 1 A=o] AFstas sk T/ 7
Aoy AME AL §= s AR fleiAe |
A AA F-218] EAE e gk 71831 F7F 1A (haptic
perception) 53¢l thdt A7} HsYu]ojof sk Aot}

5.2 Research on emotion related proprioceptive sen-
sations

Proprioceptive sensations®l] 3t A= F2 HE
A, o), &7 2L I FHE Yo o]FoA 1
Qe I FeAAE i s Edst 248w o]
ALgsl= &1 #EE A7 71 @k Proprioceptive
sensations< Fo|u &7eke] S, 9%, el ojgt 7t
Z}o 2 U131 (Jones, 2000; Proske, 2006) 2+ 72h& wt
ozl 871l tigh AE|EhAl AT, xfo]d, At



Vol. 31, No. 6. 2012.12.31

A Review of Haptic Perception: Focused on Sensation and Application 721

ol gk AalEeghael A7 52 o|FoA
(Kern, 2009) force feedbacke|t} 2] 22
e digk 73 FshA Rl g 53t < haptic
devicel} virtual reality®] #-8o] @olx|wdA A =
force feedback®] AREAFeA|A] oA A= ojH 7]
< frstEAel digk A7l digk ool %OVU’_ ATk
Haptic feedback £3] 7|52l
AFsALt AR LS Fole s HHOE k=
73571 @) wlitel 24 SHelA e A
Proprioceptive sensations¥ ZAE 7Hdol ojg AT
= 8oy ol tigt o A 47F Folx]d it

gfetel X H-El Al&sljok & Zlo|th. Tactile feedbackellA]

=

FEHI-AZ, wehaela —megkt o] (Essick et al.,
2010) force feedbackel e E A&7} Q1A= F
@ e a7t lar ol wet pleasantel] Y& T 4

]

ol

& Bloltk. o] & Fetslr] flsiE ALt
7 PRE 2 o5 EEStL W7 AS Sl

QA4 Atole] IS I A0] BAS B 5 AME
Z

ol o

6. Conclusion

Haptic? @€ A5 A9Ed I F Fokz v
2tk A il ARl 4 X}:L% OJXIEFE 7
sy AAsk st
haptic A}=& A
Q1 Jtofolt}. 3R 71E ATE AFHY AR HAYUS
of digt Ael 71&el st A77F 2 Idolwt e o
1] ’\15 Z3HE o] FA] = Eka 9l ™

ZZPAAAM AHEAF T OA] B Qs V)es,
aredste] Fg3tthd 717k vlgel haptic interaction
&3 7l 489 Hsrt rhssid Aolth

ol FHollA] ko & o]e] F29)9 F7b Q1A (haptic
perception) EA13} proprioceptive sensations¥ T H
Ao st A57F 2o g Fojr}. o] FAES BT AR
Zke} BEE FAZ 53 haptic A=l sl AREAFE©] ©f
o]= H].El—oi /\].&x].g] y&xﬂ%
ol Ao =8 5ol FoldA o] gk A=tk
gt HE AT FAIA F23E o]frol7]E AN B

ar U

%@0171* afet. olel gt

tlo oXx flo
e, 1o m>l

e

7EH] ATE o Brk WA v, AR 9
3 S AT 5 U AL TEH) s AAH

AT} 218 Eofok & Zolt.
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