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A OFE & Physical User Interface (PUI) & 4|
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Q 28 2&:408(Fd: 208, 0{d: 208)
v ‘g8t M =of 2t sSetHEZ 28
> Hd: right hand 10, left hand 10
> 0{/d: right hand 10%¥, left hand 10

v St=0l & 0| EXE EXSIH small (< 330 %ile), medium (33t ~ 67t %ile),
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7t o &: 20rEE 37|12 Mock up
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O Video camera (HDR-AS200, Sony Inc., Japan)= 2!
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W7l Task: T2 AODIEE AL Xt

A T8 AOEE ALE &Y 25 (Kietrys et al, 2015; Berolo et al, 2011)
1. EXLHE: 81 22X U &7 - 2. 22X W M3 . s3. HA|of ™ _ S4. Power off
2. Web surfing: S1. Power on — S2. 2} scroll — S3. 2'H touch — S4. Power off
THA|
CH 7| S1 S2 S3 S4

HAlof (2 HH]) &= Power off
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o}t X| XtM| 2M: Task™ Image Capture
Q mX| XpM|7F 278 E 240 CHOH task =3 THAI'E 2 image capture
v & 0|0|X| £=: 3600 7H(40 x 971 mock-up x 10 TtA task)

v TR 20l ZE = WX K DF 77+ 20l

Image capture A|™

Display A2 Al Hard key Al Al

Hard key press

—r }H touch

n%g i HEs

Double check
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x| XMl 24: 9 &7

Q FE¢HLX| XtM|(Right : 225, Left : 205)E 47tX| LtX| XtM|Z Group 2t
1. 5H I8 gOE SHS 2HF = A
2. RHXX: S0 2HE LK== XA
3. ottt X[X|: RO E StEhE 2 X[= XA
4. ST OE: JFOUE U SHE 2AHF = AHA
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Spe Zt|7<| gthad
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21} Factor'Z ItX| XtA|0f| 72|0]et 2.3}

Q Factor 3 (1)& 37|12t (2)717] 37| T XpMjof] Sol0/3t Pate Fi utn
QM £2 Tx| AEH0f Y FX| = 2019

I

: p < 0.05
Task =X HE Web surfing
N & task 2| W &I o MEH 2%} 242 | Power OFF | Power On | 3}H Slide TfEh Power Off
Task Ol Al
= 37 0.01 0.019 0.093 0.045 0.011 0.153 0.458 0.402 0.05
Right | 7171 37| 0 0 0 0 0 0 0 0 0
FA & 0.307 0.544 0.697 0.276 0.966 0.253 0.721 0.594 0.451
= 37 0.149 0.001 0 0.032 0.002 0.004 0.004 0.006 0.002
Left 7171 271 0 0 0 0 0 0 0 0 0
FA & 0.5 0.272 0.253 0.572 0.147 0.431 0.294 0.52 0.309
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Task & £ I}X| XM MS £

0 task +8 Al 43 20] IH2 TX| XM QUET} SA = CHE KR MY

=
Hard key 2& task Display #t& task
CH 7| Power off H &7 o Alal =Xt 4=
o=z ol ozx Q= oz4 QI o=z2x SIS oz4 Q|
AANEMANEZANE AL Nl N R vl ™\
1 e | = | = | | = N == N =D N =D N =L N =D
a2 £3 08 S0 0 =60 |s9 KK S A% | 9 KK 9 KK | s KK = 7K
(68.9%) (73.1%) (80.6%) (82.8%) (49.7%) (48.6%) (63.6%) (43.3%) (45.0%)
;\‘\\\\ \. \\ Q . Q . a \ a \ a \¢ d . d
AN NN dey g d \ d \ d \ ars ay
2 2\ 7 ‘ \ _ _ Q =0 |\ qQ =\ qQ =\ = S
$o X|x| $9 XX AT AT 5% 0| 5002 58 Oy | SR o AIX
(37.2%) | (381%) | (258%) | (31.1%)

(12.8%) | (10.8%) | (9.7%) | (13.9%)

Qo q q q q Qo I
3 d - iy - i i d | \
steh X|X|| StEF K|X| sbEFX|X| sheF || | sHEF X|X] SHEF X K| =o' g2
(9.4%) (9.7%) (7.5%) (2.5%) (9.4%) (9.4%) (9.2%) (7.8%) (22.8%)
I I o | EE | 4 q g 3 g
4 = = \;_,“ \\ =, “ \\ = = = = = —
ATHOR  ATEOR AT AMTEOR | ACEIR ACHIR | AChIR ATHIR | AT At a
(8.9%) (6.4%) (2.2%) (0.8%) 4.7%) (3.6%) (4.2%) (2.8%) (2.8%) (2.5%)
T = AlSl A O A = S OFA = 5SS =] s
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Task B 2 CHE ThX| XpA|

Web Surfing

Task CHE XHA|

Power on

Hard key == 2! (81.5%)

Power off

Power on

1(81.7%)

Rt

(86.4%)

(80. 7%

Awr e SO i
1 = Y2 = N
(78.4%)
=0l 07, 29 x/x

(80.4%)

81.7%)
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otX| XMl 79: £ 37| 23t- X HS
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Q =X HS Al & 37(0f w2} cf & x| XpA[o] X}o| S E ¢
» Hard key AF& A| £0| 225 FH I8 Uz
> Display A8 Al 20| & +8 22 XIX| X4 M= I
Hard key Display
s _ Power off A A7 o Al 2x o
small <172mm) ¥< 722 PC g5z X 35 X 62 14,5
Medium (<182mm) 73.0 t 85.7 ' 43.7 l 36.5 l 27.8
Large (>182mm) 68.5 75.6 43.3 36.7 \ 20.4
Small (<172mm) 14.5 2.8 < 54.0 Y 64.2 K 47.5
Medium (<182mm) 12.7 0.8 484 t 56.3 ' 421 t
Large (>182mm) 8.1 04 36.7 46.3 \ 41.1
Small (<172mm) 9.9 5.9 9.0 83 I\ 373
Medium (<182mm) 8.2 1.6 3.2 3.2 27.8
Large (>182mm) 12.2 5.6 13.0 11.1 333
Small (<172mm) 34 6.2 1.5 1.2 0.6
Medium (<182mm) 6.1 l 11.9 4.8 4.0 2.4
Large (>182mm) 11.1 18.5 7.0 59 5.2
Tl %
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Q =4 HS A

= ‘J'.:‘O| JE||'E

ThX| XA

2
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| S

37
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af —

M

il
o

£ 37|0] w2} CE TpX| XpM|of] Xo|E & &
T5 (1) hard key At Al FH 118, (2) display AE Al

SH X|X| MS AL EX R
Hard key Display
. Power on . Power off A 3HH slide . 2}H touch
Small <17zmm P 846 W 836 P 380 W 383
Medium (<182mm) 87.3 t 85.7 t 54.0 l 54.0 t
Large (>182mm) 75.2 73.0 . 46.7 A 474
Small (<172mm) 3. 34 448 438
Medium (<182mm) 0.0 0.8 31.0 t 31.0 t
Large (>182mm) 1.9 0.7 29.6 28.9
Small (<172mm) 6.5 5.2 12.3 13.3
Medium (<182mm) 3.2 5.6 8.7 8.7
Large (>182mm) 7.4 8.1 16.3 16.3
Small (<172mm) 5.9 7.7 49 4.6
Medium (<182mm) 9.5 7.9 l 6.3 6.3
Large (>182mm) 15.6 18.1 74 74
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x| XMl 798 : 7171 27| 23t - 2Xt HE

Q =Xt MS AL 2171 A2]9| w2} mbX] XEM|o] Xfo] = & &
= 7171 37|17t =5 (1)hard key ArEAlSH 8 M3, (2)display AHEA|

H Mo
il xle L 2 * : CHE mbX] XA

Hard key Display
CH 7| Power off o Xt7| O AlsH 2 9=

— 300 M 45.0 M 45.0 45.0 45.0 31.3

I \ 4.0" 73.8 l 73.8 l 73.8 ' 62.5 t 375

B 5,0" 85.0 90.0 55.0 40.0 26.3

Eﬁiﬂa\, 6.0" 75.0 96.3 175 8.8 3.8

o= = 7.0” 66.3 93.8 I 1.3 A 1.3 0.0

= 3.0° 0.0 0.0 1.3 3.8 - 13

55N N 4.0" 1.3 0.0 8.8 22.5 12.5
SN 5,0" 8.8 0.0 38.8 57.5 413 l

= 51 6.0" 22,5 25 81.3 90.0 72.5

= X%l 70" 325 5.0 98.8 975 875

— 3.0" 26.3 17.5 32.5 31.3 M 51.3

q 4.0" 16.3 11.3 15.0 13.8 48.8
i 5,0” 5.0 1.3 6.3 2.5 32,5 '

6.0" 1.3 0.0 1.3 1.3 23.8

7.0" 13 0.0 0.0 1.3 12.5

3.0" 28.8 37.5 213 20.0 16.3

4.0" 8.8 15.0 2.5 1.3 1.3

5,0” 1.3 8.8 0.0 0.0 0.0

6.0" 1.3 1.3 0.0 0.0 0.0

7.0" 0.0 1.3 0.0 0.0 0.0
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x| XMl 798 : 7171 27| 23t - 2Xt HE

O Hardkey:7|7| 37|11, 58 18 Mz

Q Display: 77| 27|, &H

3 4 5 6 7
CH 7|
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Hard key

4

5

6

Power off

v

T 2k359% ) zz=
XK MBS 2k 92.5% 1l (=22 103% * 9 device)
= 7|7| 27|17t HZE A2 display ZZ0| 0|29 £H X|X|E MS

=)
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abX| XMl 798 : 717] 27] 2t - E AME

0

O Web surfing Al, 7|7| 37|0f It} TEX| XpAM|of| Xto] & E
= 7|7] 37|7t & +5 (1)hard key AFEA| 5 9 AT I MS,

2)display AL A| 2H X|X| MS
(2)display AFEA| £ | ] *;EHEE}IIIHH

Hard key Display
s Power on Power off 3} slide o}H touch
300 HS 425 N 38.8 L 32.5 32.5
4.0" 73.8 71.3 71.3 70.0
5,0” 95.0 92.5 66.3 66.3
6.0” 97.5 92.5 35.0 37.5
7.0 91.3 91.3 A 6.3 A 6.3
3.0" 0.0 0.0 )XY 1.3 2 1.3
4.0" 1.3 0.0 3.8 3.8
5,0” 1.3 0.0 26.3 25.0
6.0” 1.3 3.8 61.3 58.8
7.0” 8.8 7.5 91.3 90.0
3.0" 21.3 22.5 41.3 41.3
4.0" 8.8 12.5 16.3 17.5
5,0” 1.3 t 2.5 t 7.5 t 8.8 '
6.0" 0.0 0.0 3.8 3.8
7.0" 0.0 1.3 2.5 3.8
3.0” 36.3 38.8 25.0 25.0
4.0" 16.3 16.3 8.8 8.8
5,0” 2.5 5.0 0.0 0.0
6.0" 1.3 3.8 0.0 0.0
7.0" 0.0 0.0 0.0 0.0
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x| XMl 79 : 7171 27| 2t - E ME

4 Hard key : 7|7| 5-7| ﬂ, §D|_:I 1g = AI_-I T ': 50.6% ﬂ (BHE:5.6% * 9 device)
Q Display: 7|7| 27| N, 2™ X|X| MS = 2F 89.3% 11 z25: 9.9% * 9 device)
= &= CiH| 7|77} HE G2 display ZZ0| 0|2 W X|X|E Mzt Ao 2 AtE #

%0 0% BSW XX weT KX BAT 1
100%
90%
80%
70%
60%
50%
40% S
30% INiS f&
20%

10%

0%

2004

a
Q

et

3 4 5 6 7 3 4 5 6 7 3 4 5 6
Power on Power off of MEH

s Har k .
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Discussion

Q (1) hard key task B1-0{ (2) display task=
Q £ 3712t 7|7 a7|t I}hX| XpA| O] G2 st At

o

-

BHSHY Tx| XhM| 578 A 24
= 20 =2l M £2

> & 37| &F% +=E (1) hard key AH& A| 5™ 13, (2) display AHE A| £ X|X| M=
> 7|7] 37]: 25 (1) hard key AL A §H 18, (2) display AHE A| FH X[X] M=

=371 7171 2711
Mz E F7t Msg Za
an G
Hard key task ot <

Display task

36.5% - 50.9% 43.2% - 30.5%
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AOIEE pyl MAY &2

Q kx| Ao 2t pul fIX] 2 AAof 71o| = 2t2lo| 2 = /UZ
> &EHPUL: (1) 2" AOEE (2) 20| 2 ALE S 2[3t device
> ZTHPUI: (1) ADEE 3@ pUl QX &4, (2) CHH AOIEE
O Display AFE Al = IHX| AHM|E 24510, ADIEE GUI 24 A &

> b

AOEE pUI 74 Task H display A €Y AOLEE display GUI A4 0f|A|
— A - N\ =
PUI: speaker '
solaction | - Web solact
(Wifi surfin (messa )
I— PUI: hard key (power key) toggle) ’ ’ Messages
. I ai
PUI: hard key (volume key)
« Sc indaey Smé
N ’ Srcorwsmg . \k;\rlcz'evbV " SJ:/Z\ g
PUI: touch screen surfing o Robert Bryant
R [ R
extin exting P
Texting 1V\;Ier:ug :sl’?ecl\o Andeew Lajoock Qiﬂ
lectio (internet) @
pUI M".mtlm k(}YS :;:jhsl) dn
(back, home, multi-tasking) ) 5 .
K Back | Home | wens e
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Limitations & Future Study

0 EY YT MT XpY2| P&
» PUIAMES ?ol ==85t= & 8l =8N 2K & ArE5HY] =2
|

a|

>
N
e
_E_I
Ral
Ral
=
HI
3
2
!
L}
o[
=
T

O Capture image =
Q =M pul 24 710l = 2t2l +=

> Bottom camera® &' &7} image data &=

image detection

Hand image detection Al technique Smartphone £H2| PUI £}

Capturing and finding Image based analyzing

II oo

S s~ ®
& " aees
(Premaratne et al.. 2017)

(Lee et al., 2013)

Model based analyzing

—
—

(Stefanov et al.. 2007)
(Cui and Sun. 2004) (Chattaraj et al.. 2018)
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