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CEEIUEIT

& =21 XA} site: https://www.scopus.com, www.sciencedirect.com
& AM X keyword, title, abstract
& ZAM keywords

v £7 #d

v ME(Ed)&H

v 4’d £H: emotion, sensibility, arousal, valence

23 M site: Sciencedirect =21 448 A of
= — — 5 ZAY
= . title-abs-key(( "ouch” OR "feel” OR
" ) AND ( n " OR

") AND ( "emotion" OR
"sensibility" OR. "arousal" OR
"valence" ))

4 T . FHNfsta .| E ic Desi
) Alelzicizsta) 7 Technology Lab-



https://www.scopus.com/
http://www.sciencedirect.com/

29 ZAL "X}

("touch" OR "feel" OR "haptic" )
S1. Keywords E%P% %_ﬂ' Journal paper ?:,A—I"I AND ("surface" OR "texture") AND ( "emotion" 321 7d
OR "sensibility" OR "arousal" OR "valence")

L

S2. Title screening= & 2F 1K} & ISEE 63
l === ELI

S3. Abstract screenings & °f 24 & . == 2871

s4. Y=<l full paperO]| CHot £ = EH7} A9 =:107, 5} 9A

|

s5. ZHA L Off 2} £|F review Y =& MY Ab- oA
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9712| &< review

No. Author(s) Year Title Source
Towards the development of kansei haptic sensing technology for Advances in Intelligent Systems
1 | Jafaretal. 2018 o ) . . .
robot application — Exploring human haptic emotion and Computing
2 | Drewing et al. 2018 Systemgtlc Relatlons between Affective and Sensory Material IEEE Transactions on Haptics
Dimensions in Touch
3 |Jungetal. 2016 | Tactile emotional factors for in-vehicle surface materials ICIC'Express Letters, Part B:
Applications
4 |Ramachandran & Brang | 2008 | Tactile-emotion synesthesia Neurocase
5 |losifyan & Korolkova 2019 | Emotion Measurements Through the Touch of Materials Surfaces (E:I(I)‘gsnlft\iQER’ Consciousness and
6 |Bertheaux et al. 2020 | Emotion Measurements Through the Touch of Materials Surfaces Frontiers in Human Neuroscience
7 | Park et al. 2018 Sensqry channel effects with VR stimuli on perceived emotions of ICIC Express Letters
materials
8 | Choi & Jun 2007 A systgmatlc approach to the Kansei factors of tactile sense Applied Ergonomics
regarding the surface roughness
9 | Chen & Chuang 2014 | The study of tactile feeling and It's expressing vocabulary International Journal of Industrial

Ergonomics
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Literature Review Summary Table
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& 23 review U 242 S8l M8 753t "It A £ M protocol 29!

Experiment Analysis
ici IE A IE o
Participants H 7} CHAH(A|H) Task Key findings
objective| analysis
=M% SH| EFAF | 28| EAF measure | method
== =° 5 Moz H X AlS AlS = AlSIX L =4 o SAl A7
n Lto| | d9E 2@ =d| FF | 27| B A B g 013 I Masty HExA ME Xt AlK| B2 AlZt FA A2
o T ALES il
Experiment Analysis
No. | Authors | Year Tite Partcpants B AL Tak Keyfindings
oblectve measure | analysismethod
o Lol g2 oy xz z5 27| 24 it Wiy 2403 Bkl ez e aymn [suEganzs| sdEsaz F4I A2
Irowards the development ofarsei P, P
JafarFA Ihaptic sensing technology for robot ~ male: 7 1070] HO HH " . | 3% scale 44 2 (agree 17 } . . swr ol g . | cores . . . . = iy
v 18 [0 e ttorng nomannapt| 2| 2| famiess - bittie 81 I i e R R EHEA Fau aEEs e s et
lemotion
Lz, 32 2501 B gAYEA o e g —
Systematic Relations etween Affect| weiol g ol T L e IE Lixol soiuay gt L gola e yee 84 T
2| DN | a01g fue and Sensory Materal Oimenson | 15| 1828 | malers Al o szt | - L 22 s Burty 1859 BB - . lzgey bl Rasas)  lnwes EEEE HuZ R Ry LERES [onen 7es o [ HME 2
K.etal Entouen Mean=22) | female: 10 |ic SR lion oo 173 ey fience wrouss, - B2l ]*‘ 2201 [ g2 i) o AT Has [ [ 32t Hasoioigai
HA o o S8ch dominance) % H*R)f?k [ a FEA e Ao
2 =4 242 gel FHEE AR M;ém o
|58 scale 8 [1071xlel 42 23 e e e
Jung . et [Tactile emotional factors forin-vehic| avg262 | males | | 107421 Assesin . (1: Undesided, 3:Mod | | o1 5y ki o 2l | cronbanch aloha
S i 216 e Grface materials 7| (s0aan) | femoles [HEHEH ble a3 uE - lerately agre,5:stron [ 16521 22 $84 i) e & Conkanchasha (8 U s
ly agree)
srosRnE e
R0 SCRAE 3 o2 10749
&9 0=ZHE
TR} CHE 1074 = gj’ . z([u\[\gm}n X
Ramacha lo| 8 (s 222 L vatence pteasan, e LscR wapaicot g et e e L2 s 2w
(*’JZ- > Al A|212 AL (A L o o1x| fEAl 7 3t b Aetulg AE Y
ndran V.S 1826 male:12 [ EA AT R AT A o, uapeasant) o leCl electrodes(0.8cm) |- 8|2 ZHol127h 41 |@ 50 247t 520|| e - o g [EEEEAI . S n T Eric] ag TEESEr
of 2008 [Tactleenotion snesthesin - GHNE (ean204) | femle:s a0l gkt [ Gaw s : 75 0| (1o 45 BN ¥BA - and fled w/a0050m |5 £8eHY (G e Scr KA 5 oAl [ 2EE 102 (enchtrial) |22 (vetween triss) | 55 2 g (scm) 2t REEE RPN
Brang D. Jwﬁs 2o/ g2 (3212t HEUE (5cR) lolar NaCl paste iRt g2 woro] [= (4c|2 on
AEES b i (U [ a2 S0t 28101 2
(& &of U8 W x| 42474 88 820
by Eagexa gy
B2 yExH
[ scale 22
671 4% 7Y .
f0: 20l X oS, = 5 et %5, 08, 2580
losify g arz egy(happiness, fear,dis FABE Lfriedman test LA B A S, o, 258 22
s | Mok | aos frotomsseruinaiteens| gy || 1| led2 B2 BURER LT | s - BESHHS BT Lozoiun gy E E E S 117} =0/x| 21 E Lastern ave E - PEEY Fdunns test [e2ocersio ” s
kv 0. J & neutrallof 118 21 P8 s oot ¥e Fspearman'stest [ 4/% oI REA| 4018 2UsHA 2 W2y
pHrl 213 9120 baseline.
7t oind £ Feainburs 248 58 2AE AA1
- i von Frey 21418 S0l H4H §248 71012 =
pisa  [amamesy Faence sae-4-47) gt ol g S Ml
Berth lemotion Measurements Through th . ale1z [SEHEA =< valence L ISCAN-ETL-100H(60H| , o, -~ = Al ey . | ety an =5
SR e s ettt B R P »w weet | i e Bl ety b [@ st SISO Y AR 2o 15 B o Favocova RIS LR
4% 2 m:,:, o xa L2 ol 070 2 supse 2210135
cte &6z doiz 83a7IB o8 ST U EA Uy
b ¥hz Al
g oo ae (1) dERTe
FE B2 el Pl Ad x57}7~\ Al
Isensory channel effects with VR stim| . . lo| 842 Aro| 50| | 5im sco RAEEUS XY 12740 2 | maxiol ool s molu iz B ES ot 4
ParkJ.S. 2029 male:25 [ AUO|L} 22} tof 2 5C mog 22 L12mo) 2t e . My Lo aEo X biarol . . PPN | HAHY 2ol S S0 HE BHG AW+
7 | P M I o i 55 - - g8 Heioe uge ysusn (G adee Ao g =k BxlE el 228+ Anova St
(B8, 7: 28 82l BVRSEOIRE 1S M EEAH
D 213 Eof 3608 25 2uT W
22 HUS 2 K| ghe
I ez wxis 3
2 oo A HE 5
22 4eat [ 8 A7t olx &
o = ez wo s
l systematic approach tothe Kansei - e doEal | Lo 2R [ g 817t wolx o1 (4 L bierarchica custein . .
8 | St | a0 facoreof tacle sense regarcng he | 94 18736 - - e - e sk e e JT e 42 ¥ ey s wg o0l - - ek~ oton ki3 o saue - - - FEESY o " |dusteing 482 1 48 A 24121 9 2
burtace roughness i e EEEEREERRCA ot b =) o s
S [stof A\Jﬁdlﬂﬂ o
ikl
|2 moto ot [ e AR EA uNE gEE saER R
Chen .- e study of tactil feeling and It e | 2915 pradccl o size(21x: Insory experiences©. TER7} AIBS B usa orcig uu Alors [S3EENE | s 2 P endorfis five sensory experi
o | T Chuan | 2o e sttt fetng an i . R 5o -Snll I 4 szt - [ e, - bl 4 . lagyesas [EENNNOE lunaoma [eame  faanz 12412 - - objertve/messuraslent m.e,,mwm Stelza)
binfold ooz gz e e aa B ETsici S M
OHEL A = Cif 3t Ol 4ol net2ix} mpxt 2 Y
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Participants

4

L)

» Q& 11~108%(mean = 38, SD = 34.2, age 20~40LH)

o == = | = S (o K=1
<« & gH[0f g 2F 7|E9 FLo| 23
[ = O | — re}
v O/d0| H-d0 H|o o =Z0f| LA BHESHE B (Kawabe et al, 1985, Bertheaux et al, 2020)
» PN = (=) re) =
< B =4 o8, 4, 25, MO oot FofLr =0 At
Participants
No. Author(s)
oy L}o| a4 nyz=d
1 | Jafar et al. 20 20~25 male: 7 -
female: 13
, 18~28 male: 5 |- I, 2tZt =0 80| 9 E 018
2 |Drewing etal. 15 (mean = 22) female: 10 |- Two-point discrimination 7| & Ha 2t =0l
- male:9 | i xy 2=y
3 |Jungetal. 17 (mean = 26.2) female: 8 SSH HA
18~26 male:12 | oy up Aj24mr & AIT} B2i0] ol
4 | Ramachandran & Brang 20 (mean=204) | female:8 | ©% Algat g0 H=0| ls X}
- 18~47 male:22 | o5y xam xrof ol
5 | losifyan & Korolkova 108 (mean =21.37) | female: 86 |~ &4 SUH I Of =Xt
- male: 12 |- ™AAX =2t
6 | Bertheaux et al. 25 18~27 female: 13 |- ZHAFENO| 22X 7} Q= X}
20~29 male:25 | \woho|Lp Z= 2t KO 7} O ApEF
7 |Parketal 33 (mean =24.76) | female:8 | BOILF 52 BOH7H 8= A
8 | Choi & Jun 94 18~36 - -
9 |Chen & Chuang 11 - - - WOI(6H)a WRIO| OFLl AFEH(5Y)




22t oI

icipants Z=Z:

Part

Ot 2 = two-point discrimination test

EX;
= =

old
(OLN

{I
Toll
L
=l
olru
mr
J|o

ol
N[

-l

KH
I

)

|: &7t2F 3~8mm O|LH (Drewing et al., 2018

31

=
=

Two-point discrimination

36 to 75 mm

3to B mm
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L (4

4

W7} O AH(AIH)

S&F: 47 tE M2l =86 ~ 51F)

< 37]:9 x 9cm, A4(21 x 29.7cm)
o =&KX HE AET((21.21 ~ 47.12um)
GIHH (A )
No. Author(s)
i 37| =8X Hy H[ 31
1 |Jafaretal 10 - & 7((21.21 ~ 47.12um) BN AHE|7}CIE 24
2 | Drewing et al. 47 - - 97}X| ZHH| 12|
3 |Jungetal 10 - - ABS resin 7|t S &
4 | Ramachandran & Brang 34 - - i;ﬂ; gifggiggj ij:ji[;
5 |losifyan & Korolkova 21 9 x 9(cm) - 671K Z4™d 9™ &
6 |Bertheaux et al. 12 - - Xt ZFo e M E
7 |Parketal. 5 - -
8 |Choi & Jun 4 - - HEZ|17FOHE ME
9 |Chen & Chuang 51 A4 size(21 x 29.7cm) -
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Bt CH-S (A E): oA

2+OIE (Chen & Chuang, 2014)

5. Rubber

7. Marble

A7 §II-CLI = (Jung et al., 2016)

1, Aluminum 2. Aluminum 3. Silicone 4. Silicone
Polished, smooth Sandblasted and Flexible and marte Flexible and slick Flexible, toughness Smooth and flat Sandblast and
and glossy surface matte  surface surface surface and smaoth surface matte  surface
surface
Sample 1 Sample 2 Sample 3
8. Granite 9. Acrylie 10 . Acrylic 11. Polypropylene 12. Glass 13. Glass . Glass
Bumpy, uneven and Smooth and Sandblast and Sandblast, matte Polished ,smooth Sandhblast and I',k‘llhlg surface
rough  surface glossy  surface matte  surface and rough  surface  and glossy  surface matte  surface
. btkededad L
15. Bamboo 16. White beech 17. Teak 18. Dragon Wood 19. Red elm 20. Walnut 21. White Ash
Rough  surface (the Point-like pattern Straight line Random pattern of Straight line Mountain-like Straight line
inside of bamboo) texture with texture with rough wood with rough texture with pattern of wood texture with rough - E
h  surface surface surface smooth surface with rough surface surface Sam]]]c 4 Sﬂl“pll: 5 Sd“]p] ¢ b
22. Cork 23. Sponge 24. Leather 25, Leather 26. Leather 27. Nonwoven 18, P'll\h I.|II"I
Rough surface oft with bumpy Bright, smoath Rough surface Bumpy surface Surface with Surfae g
surface and slick surface and su ppl:- nurr
. Sample 7 Sample 8 Sample 9
29. Terry cloth 30. Felt cloth 31. Lens cloth ‘\Z Tablecloth 33, Flannel 34. Silk

Brushy surface

Surface with hard

Smooth and jose surface

bamboo)

Smooth and

35. Nylon cloth
Stretch and in,

Smeoth surface
ate surfaces with na) Jossy surface surlace
36. Towel 37. Cotton cloth 38. Denim 39. Plastic turf 40. Bamboo 41. Scouring pads 42. Pottery
Bump and Cottony surface  Tightand coarse  Rugged and hard Smooth surface  Rough and bumpy Rough surface
Sofiness surface surface (the outside of surface

43. Bubble paper 45. Wax 46. Grapefruit 47. Cotton 48, Natural turf 49, Loofah
Bumpand flexible  Sticky and block Stick and slick Flexible,  slick e and fluffy Surface, gliding Rugged  surface
surface rface surface and smoath and elasticity
surface

Sample 10

Jung et al., 2016

. Chen & Chuang, 2014
| . e Ergonomic Design
orface sorface 15 Technology Lab
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o EA U FIH M2 EIL U2 BEY WS, NEMENS, £3 37
o UM MHMBE HIFNE:3~7H™ scale
Task
No. Author(s)
"ol dk scale =M Iy} S
1 | Jafar et al. =A™ M2 T} 3™ 1: agree, 2: disagree, 3: nether
2 | Drewing etal. ZEH N HI| TR |1 B BB 4 T2 ] YT TR O| 2B A 2HC}
3 |Jungetal. FAA A8 WYL 5H 1: Undesided, 3: Moderately agree, 5: Strongly agree
=A™ MBI} 3F 1: pleasant, 2: neutral, 3: unpleasant)
4 |Ramachandran & Brang | 942 B HH2 (1-10)
o2 ™3 (SCR)
5 |losifyan & Korolkova FEA A8 HIt 67 0: ZHH0| Yk Qe 5: 2 T O ¢t Qe
OF | -4 i DK 4T 4N: D1 DL
42
6 |Bertheauxetal. 67 |0: 1™X| Qict, 5F: Oj 2Tt
=
7 |Parketal T4 4= ot 78 |1 B S25HK| g2, 4 FE, 7 Aot 52
8 |Choi & Jun FAM &2 T} 78
9 |Chen & Chuang - Krippendorffis five sensory experiences© £ L& X7t B3t 03| & &5

% TR l E ic Desi
) stejzie st} 18 Technology Lab




&/d Yot M W Summary Table

Analysis
No. Author(s) Cronbach Barlett KMO Shapiro- Friedman | Dunn  |S
& Ad : pearman .
alpha PCA a% ¢ BAE E{\;VJ\II:E BlAE HAE BAE ANOCOVA| ANOVA Clustering

1 |Jafaretal. - - - - - - - - - - -
2 |Drewing et al. (0] @) 0] (0] - - - - - - -
3 |Jungetal. O - - - - - - - - - -
4 Ramachandran ) ) i i i i i ] ] ) ]

& Brang

losifyan
5 | & Korolkova ) ) . ) ) O O O - } -
6 |Bertheauxetal. - - - - (@) O - - 0] - -
7 |Parketal. - - - - - - - - - o) -
8 |Choi & Jun - - - - - - - - - - o)
9 |Chen & Chuang - - - - - - - - - - -

-y Ergonomic Design
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448 87t 24 L)

o A4 HEA LE EAE PCAFEE 24) A8 242 Drewing et al., 2018)
O

| | a0 o
v/ PCA2| H2HA 2 }ots}7| 98] barlett T8 A EAEQKMO B[ AE 48

=2t Z2Z PCA dgAet XM PCA a2zt EM PCA

FACTOR LOADINGS: SENSORY ADJECTIVES (ROTATED . o : !
{ ) FacTOr LOADINGS: AFFECTIVE ADJECTIVES (ROTATED) TABLE 4
Factors I-VI: Loadings
Adjeetive . = = Factors I-IIT: Loadings Exp. 1, CORREL., SENSORY & AFFECTIVE FACTOR SCORES
g L= = T
(translated / original) . & S o2 - . . -
%3 PES g3 Adjective N - Z Sensory factors
5 = = = H R @ = = 8 ? b
= g i 3 (translated / originai) -3 - = = = .
Moist / ferrcit 1.5% -0.01 0.14 -0.20 -0.08 0.23 = - E = = o ,-E- - . P
Dry/ rockent 148 0.11 0.20 0.29 -0.08 - - s - g = g b =
Wet [ nass 138 | 002 000 | 013 | 024 Q = = g H 2 g
T 3 — v ] : & =~ 3 H w5 ~ 3
L2 034 | 016 | 021 | 005 Relaxing entspannend 0.99 0.32 -0.42 Affective =E =% | =8 ~ = ~ 2
I 0.99 -0.05 0.30 -0.08 016 = m = E) & [ b =
iy / oz i o1 oo 000 003 Pleasant / wollfuend .96 0.27 -0.42 factors L é \;... = -i‘. =
Creamy / cremig 2.83 -0.23 0.17 0.07 0.05 Pleasurable / angenelim .93 0.12 -0.31 Q =~ ~
Viscous / zdfifliissig 0.82 -0.01 0.19 0.03 0.12 Calmine / bernhicend 0.21 -0.35 ' n =
Slippery / rufschig 063 046 | 014 | 03l 0.01 ——— =— L = : Valence 3 -0.50" 0.05 0.34 015 0.38
Cold/ kalr 063 | 020 | 009 | 045 | 040 Enjoyable / erfreulich 0.84 0.23 -0.20
Rough / 7air -0.28 1.39 03+ | 0oL 0.11 Sensual / simlich 0.82 0.35 -0.43 Arousal 0.11 0,18 0.22 0.36 0.29°
?“m“'lh ’ *;‘”’ﬁ_ ‘30‘ 'IL;: “;if’ ‘ﬁ T‘; g 1j Annoying / liistig -0.80 0.27 0.05 - 5
Jagged hirg) -0.25 . -0.42 - 2 - T 7 o -t 072
;ﬂ‘f o FRE B v 070 020 anm‘nfm"rable.‘ winangenahm -0.75 0.37 0.18 Dominance 0.14 -0.70 0.09 0.48 0.21
Coarse / grobkorni 0.03 0.91 026 | -0.11 0.24 Unsatisfying / unbeffiedigend -0.70 -0.02 0.22
‘;'U‘-‘ s o GD '}; 'g'f: DDIAQL gﬁ 'UD 30 Satisfying / befiiedigend 0.67 0.29 -0.19
umpy / ubbelig 0.2 7 0.2 2 2 - P — =
Prickly | stachiiz 10 067 o0 .07 003 Desirable / hegehrenswert 0.66 0.28 013
Sharp / schan? 015 047 | 037 | -0.1s 0.27 Irritating / frvitierend -0.66 0.58 0.09
Deformable/ver farmbar 033 -0.21 1.39 0 DS_ -0 _%4 Exciting / m.‘ﬁ‘earenr.’ 0.02 0.61 0.08
Hard [ it -041 046 | 135 | 047 | 0.7 R —— ~
Firm ) 7es? 060 | 031 | fg0 | 035 | 075 Bor i -0.18 -0.60 -0.03
Elastic / elastisch 0.14 -0.40 1.67 0.12 0.00 Arounsing / eriegend 0.19 0.43 -0.13
Fluffy / fluffe Ol | -04% | 080 | 089 | 013 Docile [ fiigsam 0.22 0.24 -1.13
Hairy <010 | 002 0.0% 0.71 | 008 - =
Fﬁsm faserig N 036 021 0.60 034 Dominant / deminant -0.46 0.20 0.82
Warm / warin 019 | 011 0.06 053 014 Awesome [ elifirchieinflsfend -0.25 0.24 0.40
Heavy / schwer 011 04 | -042 | 025 | aws
Light / feicht 010 | 010 | 028 020 [ -n95 Dark gray (and bold italic) if loading maximal for adjective and > 40% of
Lumpy / kinmpig 023 0.43 009 | 009 | 057 i o adiective explained: lioht d italic) if cither Toad
Critty | Ko N 795 T 012 | 014 | 018 mean variance per adjective explained; light gray (and italic) if either loading
Powdery / purhiig 007 | =011 008 | -009 | -0.0% maximal for an adj. or >40% of mean variance explained (Svalue >.57)

—_— —
Dark gray (and bold italic) if loading maximal for adjective and > 40% of
mean variance per adjective explained; light gray (and italic) if either loading
maximal for an adj. or >40% of mean variance explained (=value >.80)
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> a < 0.6: poor repeatability Cronbach’s a 7|1&
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> a > 0.8: high repeatability 06 08
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a8 87l =4 8E@Eni)

< Dimension reduction, hierarchical clustering= At250 M7 clusters A2
== UZ (Choi & Jun, 2007)

Sample Z‘d 87} =  Sample 28 87 2™
F
A 4 e =
i : : »  2KIRO| factorscore2 It ZME  emo
Dimension reduction dimension reduction 23t .

\ 4
Distance matrix generation *  Euclidean distanceE &5l R 3
(by Euclidean distance) hierarchical cluster = o = )
\ 4
Evaluation of clustering results = Aol - N
\ 4 006
Select the cluster number = Cluster &4 N APPLELSIN [ SUURTSAAAN (i RN

g (ni | g ] : 3
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bot application — Exploring human haptic emotion nd Computing
2 | Drewing et al. 2018 Systematlc Relations between Affective and Sensory Material Dime IEEE Transactions on Haptics
nsions in Touch
3 |Jdungetal. 2016 | Tactile emotional factors for in-vehicle surface materials :iCé;iJiOIEr]);press Letters, Part B: App
4 | Ramachandran & Brang | 2008 | Tactile-emotion synesthesia Neurocase
5 |losifyan & Korolkova 2019 | Emotion Measurements Through the Touch of Materials Surfaces (E;I(I)‘gsnlft\ig ER’ Consciousness and
6 |Bertheaux et al. 2020 | Emotion Measurements Through the Touch of Materials Surfaces Frontiers in Human Neuroscience
7 | Choi & Jun 2007 A systgmatlc approach to the Kansei factors of tactile sense Applied Ergonomics
regarding the surface roughness
8 | Chen & Chuang 2014 | The study of tactile feeling and It's expressing vocabulary Internat|o_nal Journal of Industrial
Ergonomics
Proceedings of the IEEE
15 | Benali-Khoudja et al. 2005 | Towards a new tactile language to communicate emotions International Conference on
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Future Research
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