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Influences of the Height and the Tip Radius of Curvature of Tactile Dots
on the Operational Performance of Cellular Phone in Younger and Older People
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Abstract: Tactile dots located on operation keys of consumer products such as cellular phones contribute to improving
accessibility for older people and people with visual impairment. In 2000, the Japanese Standards Association standardized
tactile dots. However, reliable age-related data on the appropriate sizes and the shapes was not necessarily available. In this
study, we evaluated influences of the height and the tip radius of curvature of tactile dots on the operational performance of
cellular phone in younger and older people. The participants, whose hand was covered by a curtain, operated cellular
phones with a tactile dot on its key 5 and without tactile dots. As the result, participants performed better at a particular
height with larger tip radius of curvature. Furthermore, both too high and low height dots are not effective to improve the
operational performance of cellular phones and there is an appropriate range of the height of tactile dots.
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mock-up of cellular phone tactile dot

Figure 1 Experimental apparatus
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* The angle of skirts is 45 degrees which the skin tissue is not
able to conform perfectly.

Figure 2 A dimension of tactile dots used in the experiment

Table 1 Tactile dot size

Height (mm) 0.1,0.3,0.55,0.75

Tip radius of

0.1,0.3,0.5,0.7,0.9
curvature (mm)

100

operation time [s]
error rate [%]
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Figure 3  Results of younger participants

02-6-2



HMHE (F4,60)=6.52,p<001) %, ETHETH-T=.
SOFEMEMELZIT LIERER, 2TORDOFEMFIZBNT
S 0.1mm (FH & 0.3mm & BT, BERFRNEN -T2 (p
<0.05). £72, R0O.7mm D FAHIE, S S 0.75mm 1E& & 0.3mm
&R, BERF AR 22 o 72 (p<0.05). & 512, RO.9mm
OFME, BS 0.75mm IEE S 03mm & & S 0.55mm & b
T, BEEMNE -7 (p <0.05). —J7, R DR
M UT-AER, & 0.0mm & & & 0.55mm Ti, RO.3mm
IZ RO.9mm & b, BAERDN R 22272 (p<0.05). E£72,
& 0.3mm Ti, RO.Imm % RO.9mm & b=, ER/ERFRE A
Ehotz (p<0.05).

WIZ, BRBEIZBIT L7 —FOMREEK 30T
ST DFER, @& & ROZTEMM (F(12, 180) =429, p
<0.01), AmEOEE (F3,45)=19.57,p<0.001), RDOE
Zhik (F(4, 60) =24.17,p <0.001) X, ETHETH- -
S O & T LIk R, RO.Smm % BR< R D&M
BWT, & 0.lmm 1TE & 03mm & HERT, =T —F)N
ol (p<0.05). £72, RO.Imm TiE, &S 0.75mm i
B E0.55mm M OVE X 0.3mm & HERT, =TT —RPEDNo
7= (p<0.01). [EAEIZ, RO.7mm TiX, & X 0.75mm K& O
X 0.55mm %, BmE 03mm &R T, =T —RNEMNoT
(p<0.001). —J5, R DL/ % ot L5 E, M X 0.1mm
L& 0.3mm T, RO.Imm /X RO.7mm & tb_T, =7 —
BNREN- T2 (p<0.05). £/, m & 0.55mm & & S 0.75mm
Ti%, RO.Imm % RO.9mm &R T, =T —RNEN-7-
(p<0.001).

BT, HEEITBT D BERICHBICE C 7o &2 Of
BEX 3R T. DHOTORE, mI: ROKZAEER
(F(12, 180) = 7.99, p < 0.001), m I DEZFE (FG3, 45) =
299.29,p<0.001), R DEZNR (F(4, 60) = 16.06, p <0.001)
%, E@THE TH-oT-. ESOXMIRMESIT LIZER, B
B9 E SO TIE, &2TDORDEHFIZBNT, MA
DEWEMEE, KTV BWEAZE L (p<0.01). i,
B E0.75mm TiE, WO R OB TYH, FHH
IRV AR LA TH -2, —F, R OEMEMES
Bri7zfER, @& 0.55mm KOVE X 0.75mm (28 WT,
RO.1mm (% RO.9mm & tE~_T, KVBWEARZE L (p<

&
=

-
-

3k

koksk

ok

0.001). FHEFIZBIT DEROMNITHONTE & DTk~
HE, BTORDOEMHFICHENT, & E 0.1mm 1E5 & 0.3mm
IR THRERBNELS, =7 —R8&hote. £z, &
X 0.3mm &5 S 0.55mm O T, BERFRICH EZEEER
N7, L, RO.Imm IZB W T, & & 0.75mm
1L & 0.55mm K0 HEERDSEN o7z, 2, £2To
R OFEMHIZBNT, @& 03mm LV @ 2dic >0 T,
T T —RPNEINTHEHm ThHo72. —F, [RUEIDOFM
T, ROVNIWIEEBREREMNELS, =7 —FRNEWHE
MTHo. FHAHACHELTIE, MAENEL, RA/PENIE
EHVIE A AR U S TH - 72,

32 BB TR

FT, A BT D BERMOBREELR 4R T.
ST OFER, mE L ROZHEAMEM (F(12,204)=2.35,p
<0.05), BHEDOERE (FG, 51)=28.10,p<0.001), R DI
ZhE (F(4,68)=4.50,p<0.01) I%, ETHETH-7=. &
EOZMR E N LIZ#ES, RO.Imm & FR< 2T R O
ZBWT, @& 0.1lmm 1IEE 03mm & T, FRERERH
BEN-T2 (p<0.05). 72, RO3mm ZFR< £TORD
2B VT, EE 03mm (EE & 055mm & HNT, BR{E
RN E2-o72 (p <0.05). —F, ROFMHRMEZSHT LT
AR, B E0.55 2BV, RO.Imm i RO3mm & H, #
TERFEI S Ry > 72 (p<0.05).

WIZ, BWEICBIT DT —ROMEREEK 40T
SO WOFER, @E L ROZEAMEM (F(12,204)=2.94,p
<0.01), BmEOEMFE (FG,51)=42.53,p<0.001), R OE
ZhiE (F(4,68) =8.42,p<0.001) I%, ECTHETH-T-
SOEMMESH LIERER, £2TOROFRMFITEBWNT,
T 0.lmm EE & 03mm &R T, =T —RPEFN-T-
<0.01). —J7, ROFZMHEMESH LR, &S 03mm
B & 0.75mm 1BV T, RO.Imm 1% RO.9mm & T,
F—FERnEmNoT (p<0.01).

I, EE B 2B ER BB U7 dh & DR
B2 ACITRT. WO ORE, w3 & ROKZAEEH
(F(12, 204) = 3.52, p < 0.01), WmEDEHR (FG, 51) =
28.32,p<0.001), R ®EZNH (F(4, 68) =6.17, p<0.01) %,
ETHRE Ch-oZ. BIOFMFMELSITLIZER, B E

H o5 T o

T |

sksksk g
M x| =
70 t 5
60 | &
SE 2
L =
= 30 E
e 3
5207 k=
10 ¢ £
0 =
0.1 0.3 0.55 0.75 0.1 0.3 0.55 0.75 g 0.1 0.3 0.55 0.75
height (mm) height (mm) = height (mm)

(a) Operation time (b) Error rate (c) Pain in the thumb during operations

*p <0.05, **:p<0.01, ¥**:p <0.001

C Tip radius of curvature (mm) B o1 B o3 B os B o7 ] 09 )

Figure 4 Results of older participants
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