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ABSTRACT

This paper proposes the Hunminjungum Keypad that applied the creation principle of Hunminjungum to the design of keypad. The
proposed keypad arranged 28 letters of Hunminjungum fo have correlations with each other between consonants, between vowels,
and between consonants and vowels. That is, Consonant buttons are arranged by grouping letters of the same sound by sounds of
five voices. And the vowel buttons are arranged at the botfom and the right side of the consonant area according to the position
where a vowel is attached to the consonant. In the meantime, Hangul keypads have mainly used 12 button keypads in 4 lines and
3 columns. These keypads have structurally disodvantageous in the fouch count and moving distance. Recently, keypads with many
lefter buttons such as QWERTY and single-vowel are also used a lof. If the number of leffer buttons provided in the keypad increases,
touch count decreases. And If the lefter buttons are arranged to have a correlation with each other, the moving distance becomes
smaller. The experimental results show that the proposed keypad has high efficiency in all evaluation factors such as fouch count,

moving distance and input time.

= keyword : Hunminjungum. Hunminjeongeum, Keypad, Standard type. Simple type. Smartphone
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(a) Chunjiin Keypad (b) Naratgul Keypad
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(Fig. 1) Standard Keypads using 4x3 buttons array
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220 7MYASFAES BAIT Aotk Al A
o} 7 AYFAES AR YIAE FHoE IF3)
o gt A FAEAE NEAR HEe] g
k. ojuf AlFtAElFAtete] £58 Hsh] ¢ty 718
2FAES A 23 #TF HE Wl A ol Fe ¢
A gtk B =2e 09 1734 2 dy 9 2AuS
Y FUAe Aol stk

Io\ﬂlql\cl'-lgl
|a\°|ﬁ|\u|=|ulm
[all=]l=][ =]~ ] =]

[ ][ =1[=][7]

(

FH
A o

(32! 17) 7I=AEI2RIES| FA|
(Fig. 17) Display of stroke-added letters

WL 718 A 2Rt /1R
sol B2 A2 243

Al

o

1429 49
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20YE SAE
AgE7) 98 ATE WEo| Frldth 1Y 18 ¥E TR un o), @, @ 474 T, 1, b 99e
Y IV AR E94s REE Yehdth Yepd T,
(e - [cl=Te[4] +uan%m EE
‘ ° ‘ ° | kil H = | = ‘ I ‘II‘ {\ZUtOf (b) Input of T (c) Input of 1 (d) Input of |
@E._E_ (T 20) +, T, 4, Fo| &=
| | [N (Fig. 20) Input of — T, 4, F
(O3 18) ¥y =0Ng X =0dF 2=
J9 21 @ 17 4= e AeielA e oY

(Fig. 18) Hunminjungum mode of Standard type
Hunminjungum Keypad

4.3 &= 2E
T HEE WS BEOA A g2l AL-H
A BE -, 0,5, 4, B FAHES] AR FE 9

AR, WA A2 AL 14345 712 58 102
A9 g AT FIT 4T & Ak

=] [E1=1[4]
C =Ty
\ﬁuauﬂwﬂ

| = m

(g 19) =9 fato| 12 nc
(Fig. 19) Hangul mode of Standard type Hunminjungum

ys =X

S ebdth 2 WES FET WH QEse] 9h 17}
22 EZHo] ?Ja‘ﬂlsuﬂ o kA 2 o)
Ak b), © @F 247 T, 4, Fo 4L e

\J*H-'-\ \T'H"'\

O

(a) Input cf BT

@z 21) w, 1, 4,
(Fig. 21) Input of w, 1, 4,

(b) \nput cf‘rr (c) Input of i (d) Input of

kol el

F

3, ko, 4 HE o) TE

AHEAT Qele] BES
o Z7ke) 7|8 ARl o, },

R

o 1=

]

Random key touch

Keypad
(37 22) wol 7|= el ME
4.4 BS9| (Fig. 22) Transition of i to the default state
TS SARAM B A E FUEE B 4) 35 S E5t DSo| MEf ol
EE7IFoR Vet 94 A MES rE T Y
o Ygojdth b A% ko, 4 2 EF 5
A dlElee] gle ddaE Bee fge 273 Ad
441 1170 7|12 239 o™ A Zgth o & 5o d3dF ESd =% 1. & F H
A& Ay Folof e, L9k wrt AE T A& E
Do -l e 29 AL 12 QAR F T WA LE 49T 5 ¢
S ] HES 727 =9 gge) A Atk whEhA oo} 22 dlekad Bge] ¥ 8 &
A BEdXE $H gYe] ATk o] Y2 =
2) o b, oA, w E T 49 o Z3U AEA HES 44 +& o Jehdoh 19 23
@ )= w MES AA FE W 19wt FH FY
Lob,m A%, Fom, A A MR e B o7 Y= AL el AT 99 @ TH ZA H
stel ARtk 9 20 @= ¢ 9 vepdeh 1 EE T 1 BES Auste] 17} 4PE T FA6 F1
HES FE27 gd 17 4857 1 BES Z2} 84 Yol A= AL B Aot
Sl= OIE{Hl MHESHS| (22743) 37
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| . 3) 8t A 230| |2 AEst 25 1024
AL
= %- ST b b B
a) Long press  (b) Candidate popup (c) Selection (d) Release To: -‘lj—l:r‘ 9]‘ 736—1—6]’ I 2/11:]' ]‘?37“ u}%(ﬂﬂ E’—’loﬁ‘ :éLX]'
(78] 23) =5 oS E5t 1o o A= I R R US RT RE 1
(Fig. 23) Input of L through candidate popu
¢ P ° PoPUP — T B AAET AN AL R - 403 29
(3 2A 7hEAErE |9 giEe] M2 Fe AL 4 e, |
4.4.2 2071 42359 - SIS ' B R A P b DS A
S 0 S 0 2 71B 109 ECz O
TAUE 8 gggith o] FolAs TR S A
st ARZ] ] WA AHE T S SAHdA F 24 B2 4k A, I A% ] 9 2 4 Aok
ARES dgsie e Vet ojgA TEAA & FAEL A, A, w, Welth
51 ax oo(7|m oo 112X A2 B RO R - 40 43
&SR 280IE 28) 113K (F 27 7hedaelzh 1ok Bae] 42 8 2 ul el i A
S AWE vle} o] FUALS FE BES - ST eIACT R
— 1,1 a o] 43 2ol &1l s
b o Fo 39 9% el 5) 10l AlRtelof - e —of ZE RS 23X
e o) FAEL F FA Wgold gk
FUASES 1A QolubA - o AR T |
R 16% 53 A ololulx sl 1 mo A o Amay
(7}_&:}1/\ﬂ‘_ ASR=NC: R %1}01‘:}.) 0“ '] aoib} '] *‘9’]' @u - — _I_E‘Oﬂ EHSH H = 00]—.1_
—e s ) AT, 40% 23} ATk
(& 22 727t |9 gEe AZ2 g AL d 7o)
— | B AR - 521 83
2) £ ZX 22 42X} (1 &gaA dojue - & — & v golle 224 geth)
L E B Sy BEATTmA A M- 539 138
Ful S o)A 1L N o] AglEL (A1gotel o) Tolu} 7 ko] Tell= & I3 0] oY, uhgs] F
Crew I ’o};:’j;}:’ E;T H‘_ﬂ EIEA 248 Fajola AU, A48 A 2 Bslolth)
k]i é H O]'O:] }\Hi‘\"_‘ = = T M‘jr. ‘1\__[_" o] o HeHRE SRR - 531 333
gEo] A wol= &0l Stk &, YRS YRS (RS MZ7} ¥iAo) T 7127} UEoll) Tk 253 24 opsith)
I SRS SR At o] E WellA ]
A AFsE e A ARsE 2ds ARk VFeR FURGANN AEe BE AL ohs)
Aotk FUAFE o|gA e AMZE E5E F HEGTE FUASAAM A ARG BT 20540
24 mgolet @tk o7l ok, 3+, w7t ek H thgh e
:#%mﬁ’ - 39]?1 Sgg J+’ ﬂl:’ ‘r—]7 ‘rd7 .]’ /]’ J’]’ H’ ‘r]’ -“’ Jl]’ H’ 1117 ql’ J’H,
(F A= g8l & Az E) A, m 1
LHF R - AT - 39 631 o
(8 FE AR A YoE A2 geteiA] art Hi)
WELE R | AT, - 399 63) 6) 207l AR 2l
(a8 F& F3 VAR ] oA YoE IR FeteiA Wt ")
T FHA— AT, - 399 73] TNAL FAT A 20702 AR e 9 Wby
(T 15 MR —dAM Yo 12 FstdA A7t Hrh) o Par
- < X 29 Ptk
Tt A HeATE . - 399 83
(e 4% 3 AR ] oA doE A2 FstedA Wzt ")
TR 8L A, - 40 43
(F 24 7Fd 27t 19 gEe AZ #e AL ol o,
38 2021. 8



(_\E_L 2) _E_ % 3 E:"EO“ A-II:I15| 207H 7:!EOO| OIE1
(Table 2) Input of 20 compound vowels described
in Hunminjungum Haerye

SIS T Hl F+1 Ao+ ]

B 9] T+ | AT

Al T+ A0 1+ 1 N

™| A+ |y ] LI

N o+ H F+l ! |+

] =+ L R S B | +—
| ] A 4+ ]

of71el A W, , -1, o, -, W, W, Y L okg e

2934 ) FFAAE A B o] BSE
2 A FFNA AT ARSS G FAl
A EUIE BRR B T

IR A R PN R A R

(£ 3) sz Zd==2of &
(Table 3) Input of old hangul compound vowels

N SAER FZ ZAAY Q=0 g5 A A FollA
ol=o] 7)o AFEESTH6). ©] FAES 44.2389] 2)
olgtoll Al AHE FUHFY ES AF deole #X
U= FAEY FUIZTAA 8 B “Hangul
Jamo” % 9[7]% “Hangul Jamo Extended-B” % <J[8]°] 5
S5lo) k. 32 RE AT ARSE sl ¥
A FATNA JYshs WHS 2ol Aotk

2 ol

>
o
=2
>
_>ii
Lo
o
—
o
et
2
o

4511770 7= A=ol o
1) MEf2lZAte| o

I,u, w4, 0 HES 47 w8 gEdith

Le I =l o™ =] [cEA=]lclt]<]

(a) Input of 71

(BT == l%T=] [=[FT=][=T*Tx]

(b) Input of L

(c) Input of o

(=31 =1[=1%]+<]

(d) Input of A

(e) Input of o
(37 24) AER2EIZA T, L, o, A, 09 U
o A

(Fig. 24) Input of start letter 71, L, , O

Hangul Jamo : U¥1176 ~ U+11A7 = | L+T | A JoohAee | F [ A+ B
= Fe b [ = | abgax | W I + =F o ARe | = | —+ T | ¥ | 4+ F
X P+ T [ | oomARe | T Tk Bl ARe | = | —+— [ B | oF4 ]
~F F+1 || T+F [ 2 I+ » | W+ d 2] A+ T
_E RTINS o+ -1 I +T Hangul Jamo Extended-B : U+D7B0 ~ U+D7C6
K 1+ |2 | Ad+— [ 2 |04 Ans S d+d = | T+ | W my ]
A T+17 [ | A+ ] U | 207} Ame = | =+ | | —+F |22 ] 2+
A d+— | = | T+7T* © | PR R =t | g b3 —+ ] [ a4
=i I+ [ 4| T+ F B + S k4] EET N N LT
A A+T7 |2 T+ | = + T =t ] = —+ |0 1+ 1
X L+ A A J | 207 ARS - A+ 9 [ LN N ¥ T
A a4 ] [ | o) AR | - + S ] [T I I I R
A | a4 | | o HRe | | P+ — ST " IEE
= Lt = T+ | F b+ * means input through the candidate popup

et QlEHl HEstE| (227H43) 39



HgxAE 47 B GHSAG AALE2A
g FE F H22A 9E BP0 Uo) 9
F gk H82e 24 MEC] 49D wolE 7Hg 293
Aol 271g 27 s 20l 948 A= LT

B ETellel®Te] [cTEEE[=TETe]

(a) Inputof & (b) Input of =
by touching c directly by touching £ directly

(2l 26) 7lElrelENE HE s2f o
(Fig. 25) Input of stroke-added letter by direct touch

WD) A A RS Dol 9

a2 MES T F R3Sk ¥

EIE] =1[c[ETe]

[c [l [c =] ]
<) )

(b) Input of E
by pushing L to the right

(a) Input of =
by pushing L to the left

(7% 26) AREIZNE Lol TheiL2iZRE ol
(Fig. 26) Input of stroke-added letter by pushing
start letter

4.5.2 712 22|2Xtel o

b il ARl Qead b, b, m, =g 7}
U AL 1, 8, 8. 3

7 =% 7PgA e Beb gae 24 ® o] gtk o]
IASS /1B A% 2HOE VE £ Yk
W HES B AT ol A, £ )
B E 2a24 499 8 BHe 8

@ 90t BUE A Agele) 7
e8] T ME(DS T A FB BYS A
stol A Qe e,

(a) Press (b) Release &
Candidate popup

(c) Select & (d) Release

(7" 27) %= Beg S8 Jiesaiaxt vl o
(Fig. 27) Input of ¥ through candidate popup

o1
w
0
Pal
njo
1o

o

]

4 ==

A Akl e NS AYS A i (&
Mol Ang o) $E ol FWHS vEe @
A5 F BAET P, W, R, AR, AR, TR e
SAES I Aol P, H, WL, P, b, B 2
ol HAFZ YA L F AU

L R A, - 19 78

.. Ur 8] 2 W) A AL W Aok 2th)

T D AT -2t 43

(T .. }%61 20 B A AS e &9 )

B DE WP TR -39 13

(B .. &3] 21 ) 2o AE e A 2

Z. D AR TR -39 59

(% .. U&3] 29 #E3 2] A2 e aEe 2t

A B TR, - 49 13

(A . Y33 23 W 2] A Ue ke 2h)

5 . D AT - 49 43

(5 .. &3] 21 @) 2o AF de A 2

SR 2 DI A 2 g A . - 151 73

(RS Uahs] 29 & Adge] 5 A2 I A e Y 2

Ag 287t " 7hgelvah)

BAES dESE MY Bed e I/E 28
Y o] Ag WES F Wl A% sd@Ese) ¢
gate Ad otk #9445 SAAA = o] 22
B S AQBh ol FNHE FAA
AAEE G F 71 el el Awect

1) XS WRIZ ofolo| of3t MKIS ol

0T B, A %, 3 MES A% HAS AY 24
7b 9EE BA Y HES FA A= 747 1,
w, B, A, R 507 ulF o] EAETE o] AL kol T}
A o] WEL BASHE QJYsle] dE Aol AAe
o2 uhHlo] AHY AYL ehlE Rolth B =R
HE ol AE AAHEel doolet ok

40
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[e[M]=] [«[®Te] [w[®[=]

(a) Reservation (b) Reservation (c) Reservation
of m of of

[(=[#]x] [=[*]=] [=]%]=

(d) Reservation (e) Reservaticn (f) Reservation
of s of x& of 35

(O8 28) MxLz9| o2t
(Fig. 28) Reservation of double consonant

Aol ook ARolA d% AAE MES Eel
(dgstel) ARSIt Y 9% © WES F
W Ee] we gedhe S Bl Aotk @l M A=
ol = MES HAE o] JYHY HEY] 2AE =
° 2 nhylo] AAgol doEdes FEFETh B)elA
F AR w ES HASH dEEH Y o] A9
AL wo] dHHH HES A= vo R vhith

Bl lellel=Te] OEIEle]lcl=Te]

)
(a) Input of © (b) Input of

(Od% 29) c HES + H =8 — ¥
(Fig. 29) Input of t by pressing &= twice

JE) ol9) e A ARG cloe] o8 AR 9
ge 240w Avdn)

2) AR WRIZ0| 23t WRIS 2l

ZRoNE A% AL dote] AFHA BT 42
22 Qe B2 PHOE, HXE HESL 2 ¥ 4
g Aelsk BA4 Aol AT 94 4
2o 245 BN BF bssith 19 08 573
FURE 249 FUAL BEA ALEA 3 3
AH LS e,

T =] =TT 4]
el

o
| | | H + \ LT \
(3% 30) Fl=E0|| oJst HAIA WXL
(Fig. 30) Explicit double consonant by shift

23 F40N 718 A T A SRS et & HA
S

PR =AM ARER i SR FREL - 49T 33
Azl T2 AAE gete] 220 Us] 20 7HE Y e
Wk B3, w2 ko] Hu, B2 o] HE mejolth)
MECFFAM WEEER L BRg) SMBERZR - 50d 23
(Heaed T4 AAE Foto] 20 7H $2E F2 71 H,
W §7F B3, SWE E7E HE whelolth)

el G el s 24 P8 A S
o w24 RS FNAL REoAT Alg

= F49 731}%% ojF = Ay HEES #AUR
=8 9 + “Hangul Jamo” <ol 554 ¢
= 38 AASE dS S %X}-L}Oﬂ’\i‘—f’l L
=3
H

(£ 4) 32 B AR89 2

= =)

(Table 4) Input of hangul compound consonants

Hangul Jamo : U+11A8 ~ U+11Q2
A T4+ A Tl 2+ U oL 2 + 3L
LR 4+ R T 2 4+ ) 2+ 7
5 L 4+ 0 TA =2 4+ A HA H + A
Al 2 4+ 71 TE 2 4+ E

_|>~_l‘

lo
Iz
r(m
ujn
o
o
2
=

e
v
jines
i)
o
o
N3
ro
il
P
ox
oy e
b3
dlo o

A8 EAE e 2k

<Hangul Jamo : U+1113 ~ U+115E>

N AN s u o L =2 E w w L8 w 0" w B
> > 5 > 5 5

WOB B B B B W A7 A X R M M M WX
s > > s > s >

X 13 1S 3 A 153 07 oc 00 [0:] [US [V 00 0X (3 0E

et QIEUl HEsts| (22743)

41



<Hangul Jamo Extended-A : U+A960 ~ U+A97C>

m ™ W X ¥ F} A A W W W ¥ R K T

=]
493} “Hangul Jamo Extended-B” & %ol SEF o 912
o g g
<Hangul Jamo : U+11C3 ~ U+11FF>
725 Wy L1y Wy LA» LA LE> Ty @y 2Ry 2Ly 20y Wss 2o
Wiy TWA> TRy W5y s My TAs 9y Tos 01y U2> TH> TA> WA> TA»
UX> US> B2y HEs BS»> Als> ALy Ay AHs &y OTls 00> 075 OA> 0D

AHs 3Ly 32y 30 3Hs s THs 1X> [y 15y WL

<Hangul Jamo Extended-B : U+D7CB ~ U+D7FB>
12» LX»> [y THs CAs» 1> TR» TX» LE> 217> 216> 2> 2Ws»> WL
@ms 20> 3> OL> OWL> TUO> UTBA> UK> HC»> B> HO»> HAL> HR> HRH AU>»

R8s Ml> ML> AA> AR> AX> AE> AS> AdH> A8> 00> 05> AH»> K> TA>

nE

4.5.5 X523 HxIg| 22

FAYS AshRe] Auso] gl AT 42
SN 9B 59 FAT) 4,2, 7,7 3 A
(A FAEN LEBS 5 FRAE) 4,0, %,
* o g 2 MES 27 T2

b

(b) Long press to show = related
chidueum and jungchieum

A

B

(a) Long press to show A related
chidueum and jungchieum

(O 31) 753 Fxge =5 H#A
(Fig. 31) Candidate popups for chidueum and
jungchieum

—

(<

5. 9ed TGS AW

Ued FUAS AR HEY FNAS 2AD
westE Fe) FAgel. 3, ARAeIA HES

—r
il
N
&2
rlo
ox
fr 2
=2,
X
rlr
N
ok
B
Ak
i
Y

oY FRAS BN FNYS REE EFY §
NgE IR FNYS REZRE 482w A
E5o] shgshe AAAFA HE WO olF a2
Fold ¥ @S 34 MESe] AYYso] vEeiAh

(3% 32) ch=d 20MEg IR FANF 22
(Fig. 32) Hunminjungum mode of Simple type
Hunminjungum Keypad

N 2B ZFAEL ANZLYSFA HES F5 1 A7
22FA 7, v, u, A, od gl 2}z Jye, Hyst, Fy
, Jd, Js YA Yehdd,

LEEH]| [EEE4]

EE
=

IIIE ENENENy

= (=
==L

(a) Pressed state of 1

(b) Pressed state of L

N[
EI
=0

NEEE
G|y
==

eIl

(d) Pressed state of A

N
el
545 [
==

(e) Pressed state of o

(O3 33) kel 2olys

(c) Pressed state of O

2ol 7 [=aZRES| BA

(Fig. 33) Display of stroke-added letters in Hunminjungum
mode of Simple type

2021. 8



20YE SAE
5.2 82 2= WAgol cepE el A s 4AE MES B
) o s - (destel) A dEdth 19 37 @@l) ~ @3)< ™
g2 REs dds 22 Hess BoFA gt o] ookd AEjoA L HES 9203 wo] e 9
We B2 AT 4 20m A% WEE FL T 4l e po) o
22 ¢ 49t
= = C‘J f h he leff <'?
lIl II| (a1) Input state of = (a2) Press L and push to the left (a3) Release
EE~] m (38 37) - BES %oz AUof w 24
E| m (Fig. 37) Input of © by pushing L to the left
. (O3 34) ch=d —Eﬂg% EXNEC 5'—': 6 '?:_':E_]_ % %Z]_:q_ }\]_o]‘/] X‘]D:]-
(Fig. 34) Hangul mode of Simple type Hunminjungum
Keypad } _ }
TS SAE TS a9 s REE AT
5.3 xk29 9 Ik AHEARE AL SEO wet F b QY RE F
Shg MY g & ok 9 REL A9 FUEE
dE FARE PR IAE AR ek A= AL 2700 B BEGH GEFY FARE AT
= U W ENAT HIESE] RN EEY of et AH A BEYT 9egel Aolg A A}
2ol hol7k itk thgolA o] Rp-g Awpc 29+ 9u
5.3.1 7el42iZxtel 2 --. ES[ERES
AALRZA MES T2 5 99837 s 71 .@%_E g - EE Em
5F O =] Hs
gZ27F vehd weko 2 Wol gsith 718 E]%X} EE-D EED
BlEo] Melg ejol A ARael @A BES i A R —
8 27} AEE T EAG 718422 HESE Al (%38 208 220l as
A (Fig. 38) Switching in Hunminjungum mode
) _ ) - _ L E Em
(a) No input  (b) Press 71 and push to the right  (c) Release @El _ <:] E E -
(18 35) 12 2oz dof 3 23 [=I1[=][F] (= ][=][=]
(Fig. 35) Input of 3 by pushing 7 to the right (38l 39) sk2 Z=olMe| ME

(Fig. 39) Switching in Hangul mode

5.3.2 X MRS ool ofst WxIS ol
B FRNAS FABOIA AL ook, A 22007 H7PIEEE AL A g e
DA A5 MES A} AAS R el way o) AT EEKS X 10061] "Enadd 9 A
7 A 223A A5 A AkaBA WE o) T TEDE AT FALTISOEON LA
o ane gaH 10} ©] St 8 W Tl B AAE 5
S ARLE FUIE WHE 2T WAL A8Y A
2 ALY, o) o] w0l wel FHE LQAANA
(] A2 Aol 7Kl AT AANE HA AHgo] S
(72 36) chewel 20IE REoy wxlge) ofet 97 3t Teht RHlolAE o}y daie] ALEEA
(Fig. 36) Reservation of double consonant in 2y Q=d], 2uld 7)7]d A ddZe] AM-S X3ttt
Hunminjungum mode of Simple type L AL oalZe] A FA7F I e Z R
5= olEfyl Hists (22743) 43



S0HZ SAHH
Fojgg oujgth ojd ddF vo|HES Fdoz . B
A2 Rtk Tevt oby el Mgl AQEo] A - %
3 9 AR HOlEES 48 S FU7} 5o 9 ! I
A gr AP wE9 A TokdolA v24 94 DAL L L 1=,
g ol o1 A AFIE A AsUEE A
A&H oz sz WANA Yook & Rolth, S| I N O o 5
(a) Size of buttons in Chunjiin and Naratgul
v Koo B S AL - o
7- A(‘)]v(_)- '%7]- ----9:-—:*\‘(---—-?—6 ----- >r >‘< z >|-< * >
EREEEg- E ] =
F04E TS 453 WA Aokl 5 27 OroOs C2eOs
BEQ AAQ 24T 2 UF 24T HARS, o O T /g (U I/
=A%, 223 4Gl thatel mzath 4P 9l | DDDDE
3 AnfEXZ O 2= 31 A7 WQHD(2560x1440) = (b) Size of buttons in (c) Size of buttons in
o - Standard type Hunminjungum Simple type Hunminjungum
MR A STS AT B AP #2399 :
Y Bk POE Bk webd TN FAwe (] 41) eliol Aget SxEsolM sEss 27|
9y Frl a2 Rz vAs A AlLss 2 (Fig. 41) Size of buttons on keypads used in
ko] Yv](1440pixe) = 2PHEES] JLE S o} A experiment
o=y = 220 © 7 E gl wo]srs
A S, SRR 928 A7) HED Hoj2) s A0 m R ool Gl DA R EA
T 52 18 F7Hedth S A3 =0](1110pixel)= i
- N _ T4, FHLE o]FofR B3 FAE o|27|71A] E}
2RlEE A2 319 43%9 7|2 &Stk 19 402 ’

: ¥ 299 50| el gt 7R A4S, 42, A
olsh Zol TR Aol Agd IAAST e A4S a3 )R Re 1 ARLSo] 727 "/]'E]'L}Ui
th 19 412 HEES 2718 23] | é Fold " Come A e —

_ s 108F AR o] Fo|7 AA] 42 EAo|A T dF9 54
i3 v]& 2 FA8 Aol co o mas Qs 2x teo
A o] Ae B2 YL 9 BAo B Fulhe ES 2 " 9o o] A4S Yt AT A5
2] E0 o B
QaAR[IS) ARl FUIES] $HY B2 e o orIN TS AEel:
“Hangul Syllables” 9 9j[12]°1 1= SAET 7HF vls¢h
F22 WRE E 59 FRS AL FNYS HEL (3 5) aieloll A8t 2RIES M2
(Table 5) Preface of Hunminjungum used in experiment
yatd Ao doke s et 2 2AR op d o] A%}
o goly 214 FHlj o]  Zrh A e A H v =
st ehfjo] Z2fster] ARUAME~EAFHZ e
YA oios] o Suly A g 2 2 ok sl v A g e Y 2}
7.1 E{X|3= H|w
= e N B HASIE Hwar] st A3 olfe dAA 24
L. 1= E 28 Qo 9L Mo F HANGFE Tk B
T . HA = - A5E 22 HES F2T 9 o sk BAY o
= e -T-T-1'F EE Atk £45 44T U7 nde] BHAY oME
7} B THE & E1X314(TC : Total touch Count):=
(c) Standard type Hunminjungum (d) Simple type Hunminjungum )\](1)34_ ZE]—E]—
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(Fig. 40) Keypads used in experiment
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(Table 7) Performance improvement rate of moving

distance
Performance Improvement
Rate(%) Naratgul | Chunjiin
Standard type Hunminjungum 141 24
Simple type Hunminjungum 240 6.0
7.3 OI= 20 2l ol AZA|IZE H|

% 29 AHgdte] 48

!

d714]S Fg3ith

D= log, (+2+1) ©

Al A BERETA] o) Ftet 2
A ZHMT : Movement Time)> 2/(7)E A 2]
ast b FHOR sl 3l HYS F
Ag otk

Ir
o,

H‘ r

ESE
15, 4714
SR

ol it
e -

MT=qa+bx ID )

H A2 WE 7)o wiX ezt ME thE 23}
HEY] ¥ 55 vuEy] sty AFEE AdolA Al
3 HER AE Aglel g IS &S 015
3lo] Zo] Z}7} 0.6cm, 0.9cm, 1.2cm8) HAFAE BEE]
sl Z+7F 1.5em, 2.5cm, 3.5cm A oA EIX|3}e] o] Al
M ZAEH T 1Y 455 AF9 R E Yekid 1
Yol M A HES HA5H I7|7 Y3 58 wEQ B
HEo] QEF] A W T 5 ek A A YEt
U, B HES HAEH 5X HEQ A HEo| AF9)
A W 5 o Wkl A AE A Uehdth o714 g
A Uehde HES AR HES 2 834 g%
S stk oo} 722 2B EX|E 203] (&0 2 wkE
st HF o] FAIZHE 3T olu) X HES 3 W
EH2]5kA] 5l dolEE M]3 thA] 203 WHEE RS
T3S Aste] Bx HES st P3| A 5=t
Az 3tk ol9h 7ol BE AIF WES A Az
o tate] Al & AP B3] 42 HoHER Ay

RS AAlEith

(32 45) OlSARZt &7

(Fig. 45) Test for measuring movement time
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(% 8) Hzlet HEe o e D
(Table 8) /D from Distance and Width of button
Distance from starting point
to target point

1.5cm 2.5cm 35cm
Width 0.6cm 1.807 2.369 2773

of 0.9cm 1415 1918 2290
button 1.2cm 1170 1.624 1.970

D
D= 10g2(7V+1)

07

- el
—

o4 y=0.1283x +0.2762
R?=0.9615

Y

MT (sec)

03

02

01

(O™ 46) M 3HEM Znt
(Fig. 46) Linear regression result
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= (0.2762 + 0.1283 X ID) + 0.1sec

O9 472 AA AR UE F AAYBNL Bl
@ Zolth 49 292 BY 9ed FUAe 2Ae)
25 FUAS FARET ALY AZ0l § 2Pl
Bt ol1e thedo) BERRT oA 23
A3 wES & H Hold ekt Ao,

1813

TT (sec)

standard type Simpletype  Naratgul Chunjiin
HunminjungumHunminjungum

(O 47) olal=iAlzE ]|
(Fig. 47) Comparison of estimated input time
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(Table 9) Performance improvement rate of estimated

input time
Performance Improvement
Rate(%) Naratgul | Chunjiin

Standard type Hunminjungum 138 257

Simple type Hunminjungum 183 308
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test subject

o) FAWS 4A el BE AL e £ 9
& wolZnh Qv 2 o)

2 9% 827} 93 FAE 250 Holk Y2 59
Haplnt ohel slo] Puied TR 4 AHEE S 9
S EL LT

A EToZ2 AgFHo] AMRHY Q= 438 389 12
E ZAREL 1RAOZ HAZFUY o)EAT A

&
HE&Z EAES 7ML o]d HlagA S ~AnEE
AREALE O] FALE Y E o D270 ERES WA
gtk IE< o)d GAHES AAls ok HaAdo] A8
o o5 g oy AFEo] A Stk
B =R Fuggo A 985 IR HL3
FTUHS FARE AAEAT o] FATLE TS
A 17349 B8 11EAE AR Zhell, 23 Zbel, 18]
3 AT B 2k MR g A wigsith &, &
W59 Azt Ao wEh A HEES S5 (HT)Y
2EHE e 279 SAES IFOE Fol widsiL
EE HEES A5 B9 25 X4 we 2 49
o] o} &3} QEF | ujdet), o] 3 v A zHE o
2 ZAE A 2L F IS ¥ ol HAZF olF
Ag 2T JPALIME =2 &S ekl
AL FARNL FF FES FHUAHS REE AL
stk o] F Y R 7zt 243 A9} 283 Abe] 2L
2 UEXE BE oF 2 ddFY 4¥E rhssh
o x¥og IS 273

SR

fl oA ol B H
o = m(lJﬂ HN et

Aok TEE 4R
J= =

48

2021. 8



73 (Reference)

[1] King Sejong the Great, “Hunminjeongeum Haerye
(1446, housed in the Kansong Art and Culture
Foundation)”, [Online]. Digital Hangeul Museum,
http://archives.hangeul.go.kr/archives/external/organizati
on/11962/biblo

[2] Korea Communications Commission, ”Arrangement of
Korean Character(Hangeul) on Telephones (Korea
Communications Standard KCS.KO-05.0046)", Jun.
2011.

[3] Junghwa Lee, “Design of Hangeul Smartphone
Keypad”, Journal of the Korea Institute of Information
and Communication Engineering, Vol. 19, No. 10,
pp.2359-2366, 2011.
https://doi.org/10.6109/jkiice.2015.19.10.2359

[4] Jaeyoung Choi, Sanggul Lim, Woocheol Yang, “New
Effective Korean Character Keypads using Dragging on
Smart Phones”, Journal of KIPS : transactions on
software and data engineering, Vol. 2, No. 6, 2013.
https://doi.org/10.3745/ktsde.2013.2.6.423

[5] Ho Sik Kim, “Text Entry Methods for Inputting
Korean  Characters for Smart Phones using
Touch-screen Interface”, Journal of KIISE, Vol. 17, No.
10, 2011.
https://scienceon. kisti.re.kr/srch/selectPORSrchArticle.do
2en=JAK0201106654855150

[6] Namuwiki, “Old Hangul / Jamo”,

https:/mamu.wiki/w/ %EC %98 %9B%ED %95 %9C %EA
%B8%80/ % EC%9E%90%EB%AA%AS

[7] Unicode Consortium, “Hangul Jamo”,
https://unicode.org/charts/PDF/U1100.pdf

[8] Unicode Consortium, “Hangul Jamo Extended-B”,
https://unicode.org/charts/PDF/UD7B0.pdf

[9] Unicode Consortium, “Hangul Jamo Extended-A”,
https:/funicode.org/charts/PDF/UA960.pdf

[10] ISO/IEC JTC1/SC2/WG@G2, "An introduction of Korean
Standard KS X 1026-1:2007. Hangul processing guide
for information interchange”,
http://www.unicode.org/L2/1.2008/08225-n3422.pdf

[11] King Sejo, “Hunminjeongeum Unhae in Worinseokbo
(1459, housed in the Library of Loyola, Sogang
University)’, [Online]. Digital Hangeul Museum,
http://archives.hangeul.go.kr/archives/external/organizati
on/11288/biblo

[12] Unicode Consortium, “Hangul Syllables”,
https:/funicode.org/charts/PDF/UACO0.pdf

[13] Wikipedia, "Fitts’s law”,
https://en.wikipedia.org/wiki/Fitts %27s_law

[14] MacKenzie, I. S. and Buxton, W., "Extending Fitts’
Law to Two-Dimensional Tasks”, Proc. of CHI192,
New York: ACM, pp.219-226, 1992.
htps://doi.org/10.1145/142750.142794

[15] Kim, Sungwook, “Hunminjungum Keypad”, Proc. of
the KIISE Korea Computer Congress 2019, Vol. 2019,
No.6, pp.227-229, 2019.

OXMA =710

2 M 2(Kim, Sungwook)

199413 thPoietal AAgetalEeAh

1997 tioigtal diske A7) AAE st a(FeH4Ah

1999 throidta et BRFAFSAEAAA T87)

2018 ~ A vkt i

o FAIE-OF : AVN system, Android framework, Keypad design, Hunminjungum research, etc.
i il I E-mail : swookim@naratmalssomii.com

et QlE{Ul HEst3| (22743) 49


http://archives.hangeul.go.kr/archives/external/organization/11962/biblo
https://scienceon.kisti.re.kr/srch/selectPORSrchArticle.do?cn=JAKO201106654855150
http://archives.hangeul.go.kr/archives/external/organization/11288/biblo
https://namu.wiki/w/%EC%98%9B%ED%95%9C%EA%B8%80/%EC%9E%90%EB%AA%A8

