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A Comparative Study of Word Dictionary for the Postprocessing of Hangul Recognition
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ABSTRACT

In this paper a performance evaluation of Korean word dictionary for the postprocessing subsystem of Hangul recognition is
given. We construct eight kinds of word dictionary by means of the trie and DAWG(Directed Acyclic Word Graph) structure
which are implemented with 3-type array or double array as the storage structure and phonemes or characters as the unit of repre-
sentation. The efficiency of storage utilization and average search time for the dictionary are evaluated comparatively through all
sorts of school names in Korea.

Simulation results show that the storage space for dictionary by DAWG can be compressed more efficiently than the dictionary
by trie, keeping up equal search time. And the space for 3-type array and double array are much the same in large scale dictionary,
and the search time for 3-type array is in proportion to word set size and word length, but the time for double array is in word
length only. The space utilization and the search time of the dictionary by character representation method are two times better
than those of dictionary by phoneme.
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Fig. 1. An example of trie for word set K
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Fig. 2. 3-type array implementation for the trie of Fig. 1
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Fig. 3. An example of DAWG for word set K
(a) A DAWG by linked list
(b) 3-type array implementation for DAWG

3129

www.dbpia.co.kr



168

WEEESEHE L "95-11 Vol. 20 No. 11

4% FHeke oD olF Wge dAY AMe
8@ WHozH I 4% we F2H EYE R
o 714 7] adl thahed

BASE(s)+a = t. s = CHECK(t] (1)

o] @A 2ol YTt

oo} 3 KE wy-302 7EE dol ARME 1¥Y
5¢ Zok, {3 wigelM Agdte Egbe] FEE
Zo| Ex ARE BEHAY, o)F wWdelA Atgste
Egto] Fxe 19 59 o] HAo ¥4 FEE 7
(key-value) 22 A gslgt ¥ Agsct Yo &
ot #xte BAE Jlgez WAL £E el
o, BHE hdEA 71 et 499 Fgke s
o D¥g =AIEAT 4 wele] Akl A4, A
g3 s = 13 ARgg. HAd glolM Egtele] A
S, w29 28 T AV A A4 xR
Axs gow A w2 GMaA @ mgA,
o] dolg AT of JAg o Fe ol Y

ol HAee A wmeo| ZolE tisof grl e
v,oolF uMdE AHRE AL due wxea B%
F sle ARe 717 7HE & de @9 H9d 2o
2, Y =9 BASE@ AA#E dild td x5
g 7% ¥ 9F =z CHECK#Ol #l% == 2
& N5 st oA HAE AKdn, a3¥A @

BASE CHECK

28 4. °o1F wde 72
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Fig. 5. Double array implementation of trie for word set K
(a) A trie for word set K
(b} Double array implementation for trie
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Fig. 6. Double array implementation of DAWG for word
set K
(a) A DAWG for word set K
(b) Double array implementation for DAWG
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7 BAvIol2A 4EEAG, mek DATA 19 2

Table 3. Comparison of storage efficiencies

-1

dele] DATA 1 DATA 2 DATA 3

Ar | gA| Ak | o8 | Az o4

Ho [
oft | o
=

285 2851 1,320 1,320 | 12,916 12,916

f8-1 1 3,940 984 | 15,874 1 3,754 1200,344| 51,670
fra-2 284 2841 1,319 1.319] 12,915] 12,915
& A | 4,509) 1,553 | 18,513 | 6,393 [226,175| 77,501

SFEE%) 20,221 17.57 | 29.30 | 26.26 | 42.29] 40.47

719} 8%
27,050 | 10,867 {111,074 | 44,297 (1.357.046{542, 503

(byte)

-3

HelEl DATA 1 DATA 2 DATA 3

£4 A2 Sd | Ax | &4 AL L FA
Wld=7)| 4,510 ] 3,956 | 18,514 | 8,214 |226,179] 78,910
M=) (0)(2.402) (0 1(1.820) @ 1,408
&g | 20.221109.98 | 62.38| 34.77| 69.72] 62.19
719162 | 36,080 | 31,648 126,512 | 65,712 |1.809.432| 631,280

e
Hlole} DATA 1 DATA 2 DATA 3
NEEI R R
+38-0 3 3 8 8 32 32
+3-1 | 1.782 427 | 7,678 | 1,848 {100,214 25.517
f3-2 284 284 | 1,319 1.319} 12.915] 12,915

g A | 2,069 T14 | 9.005 | 3.175 |113,161 | 38,464
4 | 63.40] 62.10| 65.61| 63.62 | 71.63| 70.45
719 &% | 15,888 | 7,117 | 65,590 | 31,955 (856,542 (372,097

-4
Helel  DATA 1 DATA 2 DATA 3
4 As | A | Ax | & AL | #4

25671 3,956 | 9,851 5.693 1118.260 | 489220
W g a7

(9) |(3.020) (15) 1(2,696) (5) | 4,642)
3h&& | 54.58 F110.03 | 62.38 | 24.77| 69.72] 62.19
7191481 20,536 | 31,656 | 78,808 | 45,544 1946,080 393,760
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% 62.10%9 4&&¢ HYth. DATA 29 A%e
63.62%. DATA 39 A%< 70.45%9 ¢4&8&2 7
At

Egto] & AHEE bi-19 SETHQ A $e FEA
Tojuh gh&ste ATEM W 28.24%9 4EET B
Q W, DAWGE AHEE WY-2€ TB8HFI4 3
EAHvo7t hEHol 65.39%9 4EEE B9 Egfe
Art BT 37.15%°14€ ¢45¢ + vk ALY
A% G&gol 4z 25.26% 66.88%2H EgoR
o 41.62%°14< &Y S AU

4.2.2 744 sidat olF eigel sin

FH-1eM SASGH BHY F$. DATA 1.
DATA 2, DATA 3949 @4&&o] Z% 17.57%,
26.75%, 40.47%%19 wistd, wy-39] Afe 72
-109.98%, 5.89%. 39.39%% i-13 B& el
4&&E U DATA 19 A %€ -109.98% 24
3o we W &2 A5 At o 2u) o|Pe
2 Fold RAE B 4 . a8y, d¥se 2ol
%ol BolEFF Wl e F7F HoiRd wt {¥HE
gz ol F wide &gl AR wsdA e &+
ATt

FEE WEE 77t AHEAYR @A A A oA
o AEZC 71§ AT ¥, 3 =9 & 2
A drt. w2ty F3e Bloigle B0 TR de
ot a2y olF wdel Ae @ == HF k=9
#AE == BASE#RT 719 e ol dgszg,
i =g HEA o] Fel AATE dojA Az
of gtk wbx F3hef vlojgle FRko] EAYLE

AL WHE A RS 728 9 dA 2
At 719 g vimsted HY, olF wide 2E
w27 £ wde] TulolBEEG uto]EF} 2 Bulo]
EE AHEE miEd AAReR 719 FRE gl A
28t A g,

WHi-4ell A ol F WddA F2hd wlo] e FNE
Aoatn AA gl AAHA e =9 £AE AN
gw, -9 wze eaEt 2 A ¢ o Udh
ole ZEAHUAE FEaA HYE 23 69 == 99
== 100 FEHuY AR A B »Ex F A
o x=2 HEHe ¥U, §3E HEL g =T
o2 YY) WEoin}

4.2.3 R2ete] Yo SHCHY Yol vl

Axge Egele] Ay @ xx9 AVl FHDH
EgtolHt} IufelEst HAN, A4LDHE Teole ol
7t £HEA9 3ujoly) dEd ro FU= oF ME
ApA| gk,

olF Wi A, xxo A7le oD $AD
A7t Bdsi. RS A Flgte] 271 W E 3
& ot @olvt sEE w, F3ol He == Bl A
Atk & o & 39 -3 F dFsle Dol &
ol 714 A2 DATA 19 A%+ A29d $de 2
o ¥l xE7 vE k. ZElv $ETEY el
AAe 60%°l ADsle kit TEE B3 2dAR
@i vk M, LT o] $EEH hgudg
3o} 71 F4E UoE ¥oe WA HAYHA g
o

aefv, dige] gt 8 s 1 £ =271 A
AHEE7] dEe P PdolE S Hd, Asaw
fo] Wyo] AN WHEYG 3ol FHE A E
A ad.

4.3 YA AjZte| BE H|W

vl bR g ArEEtd AdE 7Y R 9Ed
Hdg oA HAEHE o d4L gs3te W Aede
Ale B 49 @ dE-13 E-2, -39 -
4= N2 Ao} HlxE] gl dhvde] #2 dehiid
ot

F 49 PE-1.29 WE-3. 4004 dolg BH HA
Al wlasd ol widE ol 83e ol AN
etd AEAYUS € 4 AUt Egtelst DAWGH A

E 4 A4 A vl

Table 4. Comparison of search times  10°sec.
WA -1, -2 3PH-3, A4

Hlojet A () A (Bd)
A& | 180,116(621.30) 160, 280(552.97)
DATAL +3 85,785(285.92) 61,723(212.42)
A 849,623(641.75) 690,547(521.32)
DATAZ +3| 451 544(380.84) 283,669(214.71)
] A4 | 11,385,645(702.15) | 9,838,000(606.72)
DATA S =73 | 8823,023(510.02) | 3,841,430(236.74)

www.dbpia.co.kr

3135



174

HEAESAHICEE '95-11 Vol.20 No. 11

A AIZE Ae AR gA) Fae] Ao old 43"
o}, Egtole] HMAIZLE ojo) Lojs} HA Ae A
ol was, A FAe Yese dole Aol 0
3 gt

W-1,29 ST P44 DATA 1.2, 39 M3l
o z}z} 295x10-6%, 0.340%10-6%. 0.510%x10-6
ZEH Y dojo] ¢ Aol vl & Het
A Azbel Frtabe RAe 4 4 U 2 olF MY
o Afv 47 0.212x10-6%, 0.214x10-6%,
0.236x10-622 HF oo Hold wlate 34y
AlZhe 2t

Aacy e AT Wy ET 719 Holrt 3u
o A7 o, FA Aol o ¥l v FE Aeg o
ddvh 2Hv f3E wWdE o8 A Aadd
e =g FAstE Dule|EY 22 =g HA3
2, SETY e 2utelES B2l =g P
o Eell of 2ujel AE Hlr} o|F W] Afe HA
Akl E2bel Wzt ozt wide] A vimEHN,
209 R AT el N2 27 gl o
3ufel A AIZE AfolE Hld,

N

v.d B

o] mEeMe &2 U4 FAE dojridel FEY
HE Eztelst DAWGTZEE #34 Hlgs) olF
2 AFste Uy, oy ¢ 28 29 E A
£ 94z Addte W F 2 VRIE el 1
Asigdvt, £ H3el zF ga o Fe AdE T
i, NY Fare] &3 HF AM AR A8 A
Hel gee vm AT

DAWGHH S Ezto] Wyist vndte] ¥ o HA
Azbe EYstA fAsEA @ Dol BeR e 7
AhE FY 5 UL 3 HE o] dofdl Wi
g 753 o, olF WIS ol &3k FIhol vlofal
E F3ol Wel 719 Fae] AEWHAA FAE wEd
viglal "olx|}, e E e dolel ko] WoldsH A
o] FE3A ol B 4 AT

84 wdolMe AN AzEe s wole]
vla st Zvbatalnt, ol F widd M= Y s thold
okol] F-@at] whA] tholel ojo] wla st HAAIME
3 glol Boh AgAolct ey, olF wide A4

o pf oF

LIS

o2

-
ux
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83 ujdel Hlsta] Aol 485E Alzko] o]
ok @l o HAl §8ex A 8 Axe
old Ao g Alg@r}

viigto 8 zpanke] W ATy Wyl vy
ymo ezt 4 3R Frhetd AA 719 Fa A}
22 o 2.5W7 o Aa8m A N EF 9 25
Wizt o e Ae g ¢ ddTh

goz2e, Ay deolgtE ojd Rofd Z3slx| Ya
dejz MA dolee] dsi= HEE "8y e
W g AR Po] BALE ARY o @olE7te
ASTZE E&H R ol 3t AMd F2d digh A+
b desitt, adlm, o] sRdAe AldY dEAE
8ol Ao g ot o $He 2R o
012l %A % HolAlE dhtel AEYR HIFE £

= A FEE A4 F 9en o9 ge dFE

1S

it}
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