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A User Satisfaction Based Touch Button Design

Jin Kim - Kwang-Soo Choi

Corporate Design Department, LG Electronics Design Center

This study has been conducted on touch screen interface design for mobile devices. It was intended to

measure user’s satisfaction on one-handed thumb input mobile devices. Recent studies proposed the
optimal touch button size, but it is inapproptiate for mobile devices. Therefore, this study was focused on
four touch key factors-width, height, the horizontal and vertical distance between touch keys-as
independent variables. The ANOVA results showed that the user satisfaction of four touch key factors was
significantly affected by the thumb input. It also apparent that the interactions between four factors were
significant. As a result, the horizontal and vertical distance as well as the width and height affected the
satisfaction of users. In addition, this study suggested satisfaction models which represent the top 30%,
50%, 70% of user satisfaction measurement. The results of this study could be used to design touch keys
that are able to enhance the usability on touch screen based mobile devices.

Keyword: interface design, user satisfaction, touch screen
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Table 2. Comparison among optimal touch key size and distance in related works
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Figure 1. Flash prototype(left) and experiment(right)
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Table 4. ANOVA analysis of touch key size and distance

- 3%

Source DF Mean Square F Value
x 3 29969.65 73.19"
y 3 29196.67 71.30™
a 3 99.21 0.24
b 3 1632.61 399"
Xy 9 2.84 0.01"
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* significant at a=0.05, g significant at a=0.01.

<Table 4>2] ANOVA 4 Ao A B vle} o] 7l23
7], N227], HET Aﬂi{u% VLY IS M PACRE RS
F 005904 Fog Weds & Ydfen, t2AVHHE
F META, tﬂ%{ 7}117&74*&4 EX NEDA0] foF&
0.104 o3t & 4 AN o] Hd ARE BX 230
o) WES AA A A719 oA The B A2 7] #ito)
ofe}l 2t HETLY 1149 dAo] BtETo| YIFE Frhe

b

N

e 2}014* AT} 347}
=99 HEEAMY o4 9l
4714 xﬂi AL A 23 A
o a2y kR A Y fo TS &
Elgo] 2 MA Al 17]9] W Eo] &
eBR, AA YAl A&l 9o
&89 Yok ol g 22 Y7t 7=
23 Al v«lﬂ]ﬁhﬂ F2 BENEE 7% o]
o] 213+ ANOVA B4 A= &
StARE A A Aol e gt %?4 A 74]
AZF Aok b B AFA s Fo @
].11:0" ];Hb—]. oﬂz 1:11:410 U]-‘:%OU:] oq]

_‘

ﬂﬂ fol
4y &
=z ofN
32 N
o
N

Y

o fu A%
MO E o

—o
[
o
1o
oX,
9
ot

N
-

(‘2
ol

Jiﬂ

o

b o
L -lN i

%
£

Ir K
ol

2

2
b

o X,
Bob M

1)

o ft Lo o 2 i o

&8
fu BT

Py
N,
N o

E
iﬂm“f
g\i[‘
L=
A

A -l> i

(o3

1.0

Al

rr e
pOUNR

2 rlo
o rr A
18 ol off

E i
1L >
>
o rlo O§>
e
£
2

g
=]
r-{m
1>
mlo
lﬁ“
_
2 -
-
o
R
oo
é
Ay
td
rul
O
41
%
:_
i)

_ —190+ 54z + 15y + 0.68b
+0.452y —0.65za+ 7.94adb

4. B 9
Aol g A3s SFe 29 WE 27 3 A0
ARFE DEE oA 2S A T+ YU HE 27]
o] 91014 X Y= Linear o BF & 2E1 3l om, ALgAJol &
SFESHEDPHALAFE LI BAE R YSS T
AT F AU =F WE A7|7} Zol kA 114 FHIL I
L3 Aol FAHUT. itz HEFEH square type] F
AR ES AZ Ao] QAR WE DALY 72 o] 9 7}
2 A9 FaAolH 509, HEE o RIS S 4
dl & o 7t2 do] Y 7t2 W E A4S FEF FuI} T
G AT AE Zo] A AR HE BAL Sole Ao 7k
< AT £ 9T

o AL NEE AP WA dojrt2Zo] X A2

XA ZA) 4708 W 5 72 Aol %
A E Do|7} AA BEE9] oF %S AFA Tl o4 &

47 T ofd & wge doprt 2
o] TFE A ol A
BAY B a7} Yok 2, square cype®] HE Fejoll A 2A) B
9 R} o]Ro)d A Fefol WA /M-S o
3, HE o] WolA 1 B AS-E 7FE 1H4 9 B4
TE ool FE E W A Y] g1} 7L

2 Aol ME ol HE 271 L 1A AA AlF A&
< Sl Al 3 BEE S RD S dEet] A HEANES



AR HEES 3
HEE AF 489 oIS fgf B
& AlZskom, A9 30%, 50%, 70%°] T
HEE A9 OF, $3 2F, 39 502 Bt
g 158 FAA gl 9 FEL of, AA
g2 A ) AFY S HRlT

il
=)
o
12

BA WEE gkl 49 30% o4l 3
2P 5 olE e 291 2

O Z AgHofof & A F 9 Qe F o] 2 A G Lol FOoE
pody
9
OIS A
8
|
y 7 (u
el o> 212 3,3)
0| s — 'm! (3.5,4)

<Figure 2>+ &5
EEPEFERRIEE
5 geloln, 2 E 4

o IH
. Ao,
-0
]
of2
2
o
ox
o
|
A
1o
_O|_4
oo
AN

Table 5. Button size and distance sample in high-satisfaction user

group
X y a b
5.5 8.5 4 4
6 7.5 4 3.5
6.5 7 4 3
6.5 7 3.5 4
7 6.5 4 3
7 6.5 3.5 4
7.5 6 4 3
7.5 6 3.5 4
8 5.5 4 3.5
8.5 5.5 4 2.5
8.5 5.5 3.5 4
9 5 4 4
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Table 6. Button size and distance sample in mid-satisfaction user

R

Table 7. Button size and distance sample in minimum usability

group guarantee section
X y a b v N b
4 9 4 4
5.5 4 3.5
45 75 4 4 4
5 65 4 4 > >
55 6 4 35 45 ° 4 >
6 5.5 4 35 45 5 35 4
6.5 5 3.5 4 5 4.5 4 3
7 4.5 4 4 5 4.5 3 4
7.5 4.5 2.5 5.5 4 4 3.5
8 4 4 5.5 4 35 4
8.5 4 3.5 4 %] mm
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) 4 35 3 44 244 A 7bs 73
%9 mm
Ha SR B 7 UEE o F 2l 49 70% 15
_ ANE 7 0 HE FAT 5 Y 2ol EATT. 5, 22
i3 A2 BEE RF 7T 6b% FAY 4 Sl y
o) N84S HEY A4 94 S04 WE 277} B
HAa VET 1Y 1L 2T o= gdo) 49 70%e B AT 1A Qo] dAde] Thsde oHdth ofg e
E 597 9 714L 233it) dutAol 59 189 ojn=  <Figure 6> <Table 8> o] &g 1H4 FA| 7k Y] 1
AA AY HE IBD JAT B AFANE Ha A Az i RAHR] A o7
w4 TR B Y HoSng Bik ol A4 BE
5 07 709 29T ofgst 2t 8
: : 2 ‘ I B 715 B
I W\¥
I 7
g 2
| = = o 6
3| A OHEE glod
y 7 ‘
?E'
| 5 Lt
0] 6, 8| ‘Ell
4 : : : :
5 4 5 6 7 8 9
X Z 0 (&4 : mm)
4 4 5 I - U el Figure 5. Relation between x and y in negligible distance
x 20| (9 :mm)

Figure 4. Relation between x and y in minimum usability guarantee
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Table 8. Button size and distance sample in negligible distance section

x y
5 8
5.5 7
6 6
6.5 6
7 5.5
7.5 5
8 5
8.5 5
9 4.5

9] i mm
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