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Two - Handed Hangul Input Performance Prediction
Model for Mobile Phone

Joo Woo Lee, Rohae Myung

Division of Information Management Engineering, Korea University, Seoul, 136-713

ABSTRACT

With a rapid extension of functions in mobile phones, text input method has become very important for mobile phone
users. Previous studies for text input methods were focused on Fitts' law, emphasizing expert's behaviors with one-handed
text input method. However, it was observed that 97% of Korean mobile phone users input texts with two-hands. Therefore,
this study was designed to develop a prediction model of two-handed Hangul text entry method including novice users as
well as experts for mobile phone. For this study, Fitts' law was hypothesized to predict experts' movement time(MT) whereas
Hick-Hyman law for visual search time was hypothesized to be added to MT for novices. The results showed that the
prediction model was well fitted with the empirical data for both experts and novices with less than 3% error rates. In
conclusion, this prediction model of two-handed Hangul text entry including novice users was proven to be a very effective
model for modeling two-handed Hangul text input behavior for both experts.

Keyword: Fitts' law, Hick-Hyman law, Two-handed Hangul input model, Performance prediction model
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100%°l 772 227t o] gakal Qlar, 70% ol/de] wid
AR Qe Ao F YEld vF g5k(Choi, 2000).
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g S7MIZITH(FEE 5, 2002; A, 2005). o]l
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Basic 53 #&2 Algdold #AYe] dAE =7 A=
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of difficulty (ID) 7} EMAZFA] 2] A=) (A: Amplitude) 9} EF
A8 F(W: Width) Z2] Al oJ&l A=sld 4= 9l o]
gt [De o3 Zo] T4 1).

ID = log2(2A/W) (D

olF 7lEow 37] A A3 o] FAIRHMT: Movement
Time) & g8 = glom, Ao o8] =&d FHH 4

¢}
Fla DE olg3to] ©e E QYA hE o] F



27 %, B43%, 2008. 11.30 2ok

Z0IAM2 & &= 0]

00
ro
ro
y
©
I
hie
02
|_ﬂ
=
Jh
o
1z
2
&
ro
e
4
-
(G}

At (Welford, 1960; Mackenzie, 2000) (2] 2).
MT =a+b X1ID (2)
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MT = a + b logs (2A/W) (3)

48 5(2002), A4 5(2004, 2005) = Fitts' law
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F7MA Z42Ee] 71 =g vlm FHrEskginh 19 AT
QI7ke] QIx|e} L5 7o g s Hr Azl o= (HIP:
Human Information Processing) ol <73k B El& 283k
PPt o]FojF o, ole] gt o4 RHlE 7] A=
o] T3t A1 E A|7+E Hick—Hyman Laws w=r g
AT EAloR HFol= A7k Fitts' Laws wEth=
Soukroeff et al.(1995) 2] A+& o]-&3kict 17} AJZte
A AZHE AS5s7] 9138 AHE-gF Hick—Hyman Laws U
= 2o 4).

Tr =1c X H 4)
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(Bits) & A= 23] ELPE]r @”é = otk e
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T OE A7EE olEd MEEH o AFo] A
el Febr| Rk 71 el widRks 7FA AL Bkl

95z H
150ms=

ot

28 AFaka A% wuel EL olgsiel eld, A,
HEE 5& 2 A77) ek estel w8, 2005;
7123, 2006). o1e] Wk Al T we o &

ATEo] o|237], AZEHQ AZE E3) wds] o1 itk
o] ¥ Fitts' Law @} Hick—Hyman Law& A3sto] o=
sk 71=(2004, 2005) & R =8]8 o] FA|{HETE o}
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3t o] 24 dlF Fitts' Law9} Hick—Hyman LawZ
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Zdo] ko2 dt= Y A Ho| A Hrle] Z Fg

5 9lee nolnA g,

m&ﬁ

3. A+ Y

HA ARGAE] FAF g A 8
sto] Ags AAstglon, et Bes A
o} 1 % 2ekd o] A E A Fitts' Lawﬂr H1ck—
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AR ES] MAETE AP A SR, WA
2% elH e WES) 27 A bsw MEY 28 F 3
Wb AR FEslel AN 57 e SAHA
7FWES wE] AAE F, 530

Agl0) & FAARE Asta, o) WE
23 9% 982 A5

3.2.3 Hick-Hyman Law =&

A dg =3 Al AJZFERA (Visual Scan) ol of gk A=)
NS AEE7] 98l Hick—Hyman H32 AH&E 4= 3l
t}. Hick—Hyman LawollA Tr=IcHZH, W$EE e
AHA Ao o3l AatE L, FRE Hbits) &
of uhet AnE 4= QIoh(FIRISE, 2004). 71E ATt wh=H
Ic= 9F 150ms= 89184 2™ (Card et al.,, 1983), H(bits)
E A= sk A Fejlol] g Jrsro R A= AlA 24
of upz} o}le] 2] 73 o] pERd 4 Stk (Barton et al.,
2001).

Tr = Ic loga (N) (7)

o714 N& A=(Stimuli)) 2 Keypad o] wjde &
9] 7o)tk ofeje] & 3 Ao 2 F|HEe I
Qg walol gt H(bit) ¢+ Tr(sec) AXF Afolt}, 18
B2 72 Ao ASEA AIREe A-ele 640(msec),
83 BEEEHA AR Aol 240(msec) & AHESHY

A gy,

ol

E 3. 52 02 WAl thEk Het Tr

r

o H(bits) Tr(sec)
A 4.248 0.637
2 1.585 0.238

3.2.4 AR et 25 A

T 4099 ¥ At Fofsigion ols & 39l 25%
ol sk 10%& w7k 1Fom, k¢l 25%¢l sfdst
T 108 R4 150w Eeste] daed makd E&
o]g-ato] AelS Ak

SAA A A 2 AP Bxe AHEEE 0
o (p—value=0.27), Student's t—test A7 HE7}
J5 28 58 FRARE fFeg &olrh Adv

(p—value=0.035). A&7} 159 QA= Al A
H 719 EE H 2d Bk AREslon 1Y A4S &
o] 2071 ol/dolqitt. HAFS A9 HE 1d F<t SHE
Ao A 7|9 =g AREs] 240] iglch

A7t 25 HAe A A4 oflEE flel”]
Ssled A7 A 208 1t AAE BHFE
A 152 A
AFNE AR

=
AT Al A€

o) -
DA

A BT, T8, FTOE X 48
7H:1r_
B4 43S 25 A8E 2%
ikea A
1 Al
2 vkl 7} Ak
3 =& 2 2oyt 2E 7vH

e % 6w AA Ads FE
o WES WA H YAl
HAIRHEO] ME9) WA 2ol et 9

AAleRith 1 A3t IDC] Wste] wheh iAol
2Fo]7F 3leS E1EITH(p<0.0001).
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HE9
RN EY

w N~ O
w
w
(@]

sk WE] w3l ule} whdr]Ake] W
3719 o8 A=E D9 B YFA T
RB7] st S AES AASSITh 1 A3
7H Fitts' Law?] 982} 2ol A2 #AAE 7t
2 HMEZLS] A9 HES A7l whet AT A
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Z0AMS & =2 0128 512 2 3C 0= 220 st 27 79

= m] 21 (R?=0.93), ©]= Fitts' Law7} 2u}f
d £ FAHES o83 JHAPAZT A Sl F84 5

A& Felirh

olglgt Fitts' Laws o]&3ato] Ertd & ©a7]|9 =4t
HES 78 W 48R 253 342 = 2o
(21 8)

MT 71 olF § IgAlzh =

245 + 55logz (A/W + 0.5) (€©)

i EEe] oA

7} @ BE0] o] gAtelE t—test
oz FAEHAG(p-value=
0.38).
whEba] 90 EEl4] o] FAIRRE A 8%
&3 w7 AR Aol 4 Qi)

olgsto] o

B 6. === 3AS 0|28 HETHRHE of| & =AIZH
(=2l msec)
HE2] 712 )]
0 1
0 245 324.2
HE o) 1 286.8 332.45
Az 2 329.7 350
3 357.2 368.2

W oF & WMol FEA HE & & mA Y A
= 2 7|5 Card et al.(1983), Mackenzie et
al.(2002) o] #AAJgE 215 o] 83 4= glom oA Azt
2] 58} At 7|AM oF & WAl dE-QEE-YUE T
o] tE &5 Wzol b Y= AE vt

Card et al.(1983) ¥ Mackenzie et al.(2002) ol &3k
oF £9] <& oya|rto] 3 4o AL Qg A7l Blsf
Ho 1/2% A8S o3k st & Ay Aaxxe ¢
&5 Aol gg3h= #Y ARte] g & ATl B
g 47% o) HagEE Btk wEks] B AFelxe &
& wak dgel o3k o #Yg Al 3 EXg o] 83 =Af
A 2ol vle) ke Fadriy 7Ptk

42 o 2= M

A Aselr] BEE kel o & A Beje oF &
WA 1Y FPPelA] dejuhs Akel BHRWALE wshs
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