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L Aluminum
Polished, smoath
and glossy surface

8. Granite
Bumpy, uneven and
rough  surface

15. Bamboo

Rough  surface (the
inside of bamboo)

22. Cork
Rough surface

29, Terry cloth
Brushy surface

36. Towel
Bump and
Sofiness surface

43. Bubble paper
Bumpand flexible
surface

50. Sand
Rough, uneven
surface

iz

2, Aluminum
Sandblasted and
matte  surface

9. Acrylie
Smooth and
glossy  surface

16. White beech

Point-like pattern
texture with
h surface

23. Sponge
with bumpy
surface

30. Felt cloth
Surface with hard

37. Cotton cloth
Cottony surface

Sticky and block
rface

51. Soil
Dry, grain
surface

3 one
Flexible and marte
surface

10 Acrylic
Sandblast and
matte  surface

17. Teak

Straight line
texture with rough
surface

24, ather
Bright, smoath
d

and slick surface

31. Lens cloth
Smooth and
ate surfaces

38. Denim
Tight and coarse
surface

45, Wax
Stick and slick
surface

4. Silicone
Flexible and slick
surface

11. Polypropylene
Sandblast, matte
and rough  surface

B

18. Dragon Wood

Random pattern of
waod with rough
surface

25, Leather
Rough surface

32. Tablecloth
Villose surface

39. Plastic turf
Rugged and hard

46. Grapefruit
Flexible,  slick
and smoath
surface

5. Rubber
Flexible, toughness
and smooth
surface

12. Glass
Polished ,smooth
and glossy  surfaee

FHITITIE Wi
19, Red elm

Straight line
texture with
smaooth surface

26. Leather
Bumpy surface

33, Flannel
Smooth surface
with na

40. Bamboo
Smooth surface
(the outside of
bamboo)

47. Cotton
exible and fluffy

Chen & Chuang, 2014

I} o &(A8): Gl Al

Smoorh and flat
surface

13. Glass
Sandblast and
matte  surface

20. Walnut

Mountain-like
pattern of

with rough surface

27. Nonwaven
Surface with

34. Silk
Smooth and
Jossy surface

41. Scouring pads
Rough and bumpy
surface

48, Natural turf
Surface, gliding
and elasticity

7. Marble
Sandblast and
matte  surface

Glass
surface

21. White Ash

Straight line
texture with rough
surface

28, Plush cloth
Surface long
and supple fluff

35. Nylon cloth
Stretch and in,
surface

2. Pottery
Rough surface

49, Loofah
Rugged  surface

A7t

e

Sample 1

Sample 4

Sample 7

2} 0|

-

L—

= (Chen & Chuang, 2014)

29I &l (Jung et al., 2016)

Sample 3

Sample 5

Sample 9

Sample 8

Sample 10

Jung et al., 2016
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No. Author(s)
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3 Jung et al. o = - Mzt gle -
4 Ramachandran & Brang -QEA - 102 (each trial) - 2& (between trials)
5 losifyan & Korolkova - &7 ek &HpE - -
6 Bertheaux et al. - -15% -30=
7 Park et al. - - -
8 Choi & Jun - - -
9 Chen & Chuang S 4= = - -
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Q0 21 30F (858 = 2:1)
Q=X 520l
Q S LH: 20~40CH
Q 248 =4 S24/AMZ/20X| 30| ZoiLt HEHO0| gle At
> £2ts3: AX| 0|™ AlYH A Aftwo-point discrimination test) < 5 mm
> AM4sE: B™AH 1.0 0], MBS Zobot A2t Zol Sl= At
> QI 53: B QK| 52
Measurement Interpretation
2 mm to 5 mm Normal
6 mm to 10 mm Fair
11 mm to 15 mm Poor
One point of perception Protective
No point perceived Anesthesia
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Q87 LE: 43 0z R d=: FI}

Q 71 Mk 9% X & (bi-polar)
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QO Phase 1: & €8 A A5

A Phase 2: E&t 24 E7}

Q Phase 3: bar handle Zt4 & 7t

Q Phase 4: pocket handle ZH4 7}

0 Phase 5: A2 A2

g Bar & pocket handle
s1. M dE U AS (108) s1. M MY A AS (102)
—p 52, A|TH EHAL (15X) —p 52, A|HH EFAL (15X)
s3. £Zr Z4d "7t (85%) 147} (Bar)/ s3. £Z 4’4 "7t (85%)

- -
zz7HH} ;I H 147l (Pocket) A *H
it 1 upe l




AlE HA = A

- - - -+ e . .
Q =AM efet S MASH | #l5]f 2" =X randomization
R g Bar handle Pocket handle
° 1/2|3|4(5|6|7(8|9|10(11({12(13|14({15|16|17(18|19|20]|21(22§1 |2 |3 |4 |5|6 |7 |8 |9 (10(11|12(13(14)1 |2 (3|4 |5|6|7|8|9(|10|11|12(13|14
1 11213[4|5]6|78[9][10]11(12(13[14]|15]16|17[18[19[20]21(22]} 8 10(11]12113|14[ 12|34 |[5[6|73|4[5|6|78|9([10[11]12(13[14] 1|2
2 1617118 (19(20(21|22| 1|23 |4 | 5|67 8|9 |10|11|12(13|14|1501 (2|3 |4 |56 |7 |8 |9 |1011(12(13|14414|13(12|11| 1|2 |3 |[4|[5|6|7[8]9]10
3 3141567189 ([1011]12|13({14[15]|16(17]18]|19[20(21|22] 1 |2 f11|12[{13|14]| 1|2 4151678910489 (10|5|6|7|14|13[12(11|4|3[2]|1
4 17118]19(20(21(22| 1|2 |3 (4|56 |7 [8[9]|10|11|12|13(14|15|16f5 (6|7 |8 |9 |10(11|12|13|14| 1|23 | 4Q11|12({13|14| 1|2 |3 |4|[5|6|7[8]9]10
5 21314516789 10[11]12[13|14[15|16]|17[18[19]|20(21|22| 1 Q2|3 |4 |56 |7 |8 |9 |[10[11]12[13|14]| 1 678910111213 |14 1|23
6 101111213 |1415(16(17[18[19]20(21(22| 1|2 |3 |4 |(5[6| 7|8 |9 }13|14|10|11(12) 1|2 |3 (4 ([5]|6]|7 99 |10(11(12(13|14| 1| 2|3 [4]|5|6|7
7 2211123 4]|5[67|8[9]10[11|12({13[14]15[16(17|18[19|20(2147 (8|9 |4 |56 |10|11[12[13]14] 1 3 314|5[6]17|8[9(10]11]12[{13|14]1
8 11112113 (141511617 (18 (19]20]|21(22(1 |2 |3 |4 |56 |7 |8 |9 (1043 |4 |5|10(11|12(13|14|1 (2|6 |7 |8 | 914(13|12|11|1|2[3|4|5|6|7|8]|9]|10
9 41516789 (10]11(12(13]14|15[16|17|18|19|20|21(22| 1|2 |3 10| 1|2 |3 |4 |56 |7 8|9 |11[12|13[{14f1 (10|98 |7 |6 |5 |11]|12[13|14|4 |3 |2
10 18(19]20(21(22| 1|2 |3 |4 (5|6 |7 |8[9([10]11]12|13(14[(15]16|17§14(13[12|11|10| 1 (2|3 |4 |5|6 (|7 |8 |9 7121341 ([10]5]|8]|9]|11]|12]|13]|14
1 819 (10|11(12|13|14[{15|16|17|18(19|20|21(22| 1|2 |3 |4 |5|6 |71 |23 |4 |5|6|7|8]|9|[10[14|13[12(11410({12({13|14|9|8 |7 |64 |32 |1[5|1
12 1211314 (15(16|17|18|19|20(21|22| 1|2 |3 [4|5|6 |7 |89 |10|11f6 |7 |8 |10|11|12(13|14|1|2|3[4]|5]|9 115 ((11[10]12|13|14| 9|87 312
13 516789101112 13[14]15|16(17|18|19|20(21|22( 1 |2 |3 |4 }§12|13|14|[1 2|3 |4 |[5|6|7|8|9]|10[11 8(9(1]|2]|3]|4 6 [10[11]12(13|14
14 20(21(22|1 1|23 (4 |5|6|718]9|10|11(12|13[14|15|16|17|18|1948 |7 |6 |5 [12]13]|14[10[11| 9 2(13]4Q12|113[14]10|1119 (8|7 |6 |5|4(3]2]|1
15 9 [10|11[12(13|14|15|16|17[18|19|20|21(22({ 1|2 |3 |4 |56 |7 |8f2|(3[4|10|1|8|9|7|6]|5]|14[13[12]11 415 7112|113 (1412 |11[{8 |9 |10
16 1501617 18]19f20 (21|22 1|2 |3 |4 |[5|6 |7 |89 |10[11[12|13|14}§11(12|13[9 |4 |5|6 (148 |7 |1 |2]|3|[10413]|10|9 1134|567 (121142 (|11
17 67|89 (1011|1213 |14|15|16(17(18[19(20|21|22( 1|2 |3 |4 |54 |5|6 |7 |14(13(12|11|10{ 9|8 |7 |6 |58 [11({12|13|14|1|2|3[4|5]|6]|7]|9]|10
18 2102211 12|34 |5|6[7|8]9|10{11(12|13|14|15]|16[17|18|19|20}14|13|12[{11|(10]9 |8 |7 |6 |54 |3 |2|1f1]|2]|3 51617 9 [10[11]12(13|14
19 13114|15(16|17]18|19(20(21(22| 1 (2 (3|4 |5]|6 |7 (8|9 |10|11(12§2 |3 |4 |5|6|1([14]13(12(11|10] 9|8 | 756 |7 9110111213 |14| 1|2 |3 |4
20 7189 |10(11]12|13[14|15|16|17[18|19]|20|21|22| 1|2 |3 |4 |5| 69 |11[14|13]|12|10| 8 65|43 2| 1§11|12|13|14[1|2|3|4|5|6]|7|8|9]10
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24 1415|1617 |18|19(20|21(22| 1|2 |3 |4 |5|6 |7 8|9 [10[11|12|13§9 [10|11[12[13]14]| 8 6|54 (32123 |4]|14(13|12|11|10/1|5]|6|7|8]9
25 20(19(21122| 1|7 (8|9 |10|11|12[13|14|15|16|17({18| 2 |3 | 4|5 | 6413|141 (23 |4 |5(10(11|12]9 |8 |7 |67 |8 [9([10[1])2]|3|4/(14[13]12|11|5]|6
26 1701011121314 15[16[18|19|20(21(22|1 |2 |3 |4 [5|6 |7 |8 [9f5|6 |7 8|9 |11|12|13|14[ 1|2 |3 |4 [10Q10({11{12|13|14|5|6|7[8|9|1]|2]3
27 89|12 (3|4 |5|6]|7(10011]112[13(14({15]16|17|18[19(20]21|22410(11[12]|13|14| 1 (2|3 678|904 (5|6|7|8|9(10[11]12]11]|2]|3]13|14
28 11112113 14[{15(16|17[18|19| 1|2 [ 3 | 4 |20({21|22| 5|6 |7 | 8|9 |1007 | 1|23 |4|5|6|8]|9([10[11]|12[13|14412[13[14| 1 3145|6789 ]|10(11
29 19112 |3|4|10(20]21(22|5]|6 |7 8|9 |11|12(13|14[15(16|17|18} 1 [14|13[12|11]2 |3 5 71819110 7189|1011 (12|13({14|12|3[4]|5
30 4 (111213 14|15(16|17[18|19]20|21(22| 1|2 |3 |5| 6|7 |8 |9 |1044 5|67 |89 ([10[11[12|13|14| 1|23 1|14]|13|2 4156|789 (10|11]12
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outliers 4, 9 KR outlier

——€«— 15IQR —>}«— IQR —>}¢«— 1.5IQR —H}——

+ = Outlier

al o
3 )i |;|
a«»
2 U?H-. l:—;- i‘ﬂ-.-
ar av a»
o
HE/MOEF
[
a»
=
2 |:++:. u:*:.
4
.
Al AlEz AlEsz AlEa AlEs Al#s Al#E7 AlEs
=5 ZuZigtta
z i Ergonomic Design

Y At Hd 28| Technology Lab




o /7 1 a —/ 1 O
[} re) X=1 S A [} re) X=1 S M. = -
> dolotety g - ¥Oolotety 4d:r=10.55 + 0.25 n=30
So0[oerx 244 s40[ a8t 244 09 2 ABBA(208) £2 4B (065r<08)
sne | 066 | -027 | -030 | 015 0.65 003 | 066 | 097 | 013 | -022 | 038 | 061 0.48
066 |*fame /| -0.71 -0.68 0.52 0.63 0.69 0.88 0.73 0.73 -050 | 0.76 0.87 0.81
gHdol gl=/ i
027 | -o71 |FS0LES/ 099 | 088 | -079 | -066 | -051 | -030 | -058 | 087 § -056 | -049 | -0.63
030 | -068 | 099 | LSS/ | -090 | -081 | -063 | -05 | -032 | -056 | 08 [ -055 | -047 | -0.62
Of Ok 3|
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S3. I =

o o /| O =
ot OjE HS Bar handle ZI{§1 HS Pocket handle T{ &l tHS
No oj& o] & No j= ol & No ojE ol &
1 |[ELZ2L](vem) 1 |AL 1 |#800
2 |Matt Black Steel =% | 2 |ALOI:=CIO|Z H/Line 2 |Cs1123
3 |PS3 3 |AL+ Sanding k=3 3 |[CS1121
4 |Shiny Saffiano (VCM) -4 QF 4 |[#800 4 |[CS1124
5 |LHEESFh/line 5 |Cs1123 5 |PTE- WXt Rubber (pocket)
= 6 |Cabinet— ApZt g 6 |Cs1121 6 |UT-0312-10
7 |cabinet- 24tS 7 |cs1124 7 |uv-0312-01
8 |Cabinet-LC}O|0}2E 8 |PTE- %t Rubber (pocket) 8 |UT-0312-12
9 |Cabinet — QA 9 [UT-0312-10 ALE 9 [UV-0312-03
10 |MN3013 AE 10 |UV-0312-01 10 |CS1105
11 |WN203K 11 |UT-0312-12 11 |CS1118
o 12 |[AtEl 12 |UV-0312-03 12 |CS1123
13 |[Fenix 13 |EvaFoam AT 40& 13 |EvaFoam AT 40¢
14 |UT-0312-10 EVA 14 |EvaFoam ZAXZ 50% EVA 14 |EvaFoam AT 50%
15 |UV-0312-01
16 |UT-0312-12
AME | 17 |Uv-0312-03
18 |[CS1105
19 |[CS1118
20 |CS1123
Ceramic| 21 |[CHZ|A
MDF 22 |MDF
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T No. o = Astatg
Ra Rmax Rz 20° 60° Hope Sop&
1 EIL 2 2X| (Vem) 0 3.8 1.3 114 109 0.14 0.13 3.83
2 Matt Black Steel
3 Ps3
4 Shiny Saffiano (VCM) -4H2F
5 LHEFSE h/line
6 Cabinet - A}Zt
N 7 Cabinet - 24 &
== 8 Cabinet - C}O| O} E
9 Cabinet - 2FAF
10 MN3013
1 WN203K
12 AL
13 AL O} = C}O| & H/Line
14 AL + Sanding
o 15 AEL
16 Fenix
17 #800
18 cs1123
Rubber 19 cs1121
20 Cs1124
21 PTE - '# %+ 11 Rubber (pocket)
22 UT-0312-10
23 UV-0312-01
24 UT-0312-12
AlE 25 UV-0312-03
26 €51105
27 €s1118
28 cs1123
29 Eva Foam Z T 40
EVA
30 Eva Foam ZAE 50&
Ceramic 31 L TR
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Q0f? =2 dat2A(r= 0.8): 171
Q=2 ah2h2HA(0.6 < r < 0.8): 371
0 S 0[oket| 244 0L 52 HTEA (r208)
golgsty 44 E2 JEA (0.6<r<0.8)
) S o M AT ER0E
e l -0.65 0.40 0.29 i -0.02
Rk | 0.22 -0.21 -0.08 ' 0.16
el i : 0.43 0.1 0.00 ' 0.35
Rinl | 0.38 -0.32 -0.07 ; 0.16
i | -0.20 0.34 0.36 E -0.01
A [ -0.20 0.80 0.46 i 0.24
o e | 0.48 -0.67 -0.02 E; -0.05
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