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(The syllable recovery rule-based system and the
application of a morphological analysis method for the
post-processing of a continuous speech recognition)
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Abstract

Various phonological alteration occurs when we pronounce continuously in korean. This
phonological alteration is one of the major reasons which make the speech recognition of korean
difficult. This paper presents a rule-based system which converts a speech recognition character
string to a text-based character string. The recovery results are morphologically analyzed and only
a correct text string is generated. Recovery is executed according to four kinds of rules, ie., a
syllable boundary final-consonant initial-consonant recovery rule, a vowel-process recovery rule, a
last syllable final-consonant recovery rule and a monosyllable process rule. We use a x-clustering
information for an efficient recovery and use a postfix-syllable frequency information for restricting
recovery candidates to enter morphological analyzer. Because this system is a rule-based system,
it doesn’t necessitate a large pronouncing dictionary or a phoneme dictionary and the advantage of
this system is that we can use the being text based morphological analyzer.
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1142711183614 341|'d 411 340[+3 3/ =H1831=3/ 26| 13|26

u}3[E[ul 11 228714 1181 2(o01 31 210 1] 21446 £58)]

2718319 1214101261 8-219) 2161011552/ 21 15144 13192 319 13t

205 odg F)E A2 B2 el
2 oA PR HHASS Holre Pen ¥4
WAS AL 44 FAZY Wz wale

B
4 ellA] AHzlEe] e 29) FRS dlsid ¥
Bligo] AYsle] enlE oJHe FXHE S QxS
et wlEHA R ojue WeE sFEc) «E
Bol “mojepe] g4EAtd “wANE A Fr
(M 2ol Holeh 2 Belo] Ho} FEjs Faly)
2 Yol 7t FuE ez BN, “wA) 9}
“mgolre] A9 AdslA Ha “Holel e wi(od
ZHreleleln) 2 dela BAd It ajee
HZ Azle ‘Holepw AL B E=ErE o
Wk Fgels] Fepa 4w g ol g

M. 2| fn2F % 3

SAEAG Blo) B dmelEe 2A 47 F
A 2elo] o8] fEz, o B ARE Yk B
Haled 2% Aspt GA=ch

syllable_recovery_rule() {

/* 918 buffer [0.n] -—> 3nlolE 2313 mcg A
= g
£ B rule B4 A3} FREQ |ist */
c=n
if ( ¢ == 2 ) mono_syllable_rtn() /= -84 =] $¥
A */

else {
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for (1 =0,1<c¢c;i++ ) {
swich ( i1%3 ) {

case 0 : result [0] = buffer [0];
break;

case 1 : vowel_rtn(); /* & g F€
T3 x/
break;

case 2 . if (1 * ¢ )

syllable_boundary_rtn{);
/x 8 AA F 24 A 74
53 %/
else
final_syllable_rtn();
/+ B 4 Ay 59 78 +/
break;
} /* swich-end */
} /* for-end */
postfix_syllable_check(): /* postfix €74 ¥l%= HB
7 */
morpheme_analysis(buffer, result); /* 3e]i ¥4 +/
}

}

s 7Rl g Eald Asde weldh
SR WP B oprlepe] AejRee A el
o

A ke & Azt

Cl,l Vl Cf,l Ci,2 VZ Cf,2 Ci,l Vl Cf,l
H }i# H| —| & R Y
(a) Bl (b) &
Ci,l Vl Cf,l CI,Z V2 Cf"l Cl? V3 Cf,3
ol 31 # a3 # al| } | #
(c) =Azh
g9l (@)(c) el AL=E rulemt Al o}
23} 2},
(a) [¥HE-1 2 Hbrulest A4

(@) C™C? e ™M™ {1 }->C%u m z % 0,0,0)
@2 V', Vie ViE 0, B A e LT

A=> VECE R, 30,7 kR A T )
a3) C% e C™Ma)->CH{w, )

(a.2)l(a.1)
-> self ->

(a.2)l(a.3)
HHE(0) -> self -> HlE(o)
2 -> vHE(x)
A —> vHE(x)
(a.2)l(a.3)
-> pathl> B+0 -> ¥h20) -> self -> ¥&(o0)

(203)

53

2 > 98d(x)

2 —> HRS(x)
-> path2> w+o ->_3k{(x)
-> path3> =+o0 -> H}8{(x)
(@2)lale (a2)F 94 et (al)& AL
ofnlala, el Sle ¥-2 7Pt wi-clustering,
@-clustering, Br-clustering, s-clusteringg& =%
oz A=A o= FEelch ok (b), (o) A+
o= vhabrlRloltt. ARz FR vlEF “qiE7o]
A= 3, 0] 9= postfixgd HEARE o]S3l=
“‘alEE whETe] F FHyE BE fAEsle] e
AR PARIeL zed e HEa 24
AR =3, RS HEAD+SHZADE FAME
o] et FAo| g3 =

o

=

L
hal

(b) [F] 2] A& rulest 224

‘ D ¢ e ¥y > M e )

(b.1)

self -> o)
pathl> 7 -> #x)
path2> W —> Bx)
path3> 1 -> B(x)

-> pathd> 9 -> Fx)

(b)E & SHZE o]Foizl AR FA “7] gl
vg ole duigt rule (b.Do] AH&d o 7z
clustering AEE Fzsls “Zrwk Azlz YA}
ol& Hej4 FAEIH “IHFAD"E AFRir)

(¢) (w712t 9 Aruledt A2is4

(c) CMC™? eC™hC™ {1)->C™ 1, m, 5, = ¥ 0,0,0, 0}
2 V', V2 e if C*'={x, =, x} then V¥{q}->
VA | VR ) else VE()->VE(H)
(€3) C*+C® e CHC™ {2 )->C™ =, 1+ (0,0}
(c4) V' e VEF R, T — F 0 3 R LA
SV LT E R A A e T )

(c.2)(c.1)
-> self

(c.2)I(c.3) c.4)
-> WA > self -> HAzHo)
-> pathl> =+0 -> #{"ZHoHo)
-> path2> #+o —> MgoKx)
(c.2)l(c.3)[(ca)
-> pathl> 7+o ->%o] > self -> Hj2Ho)
-> pathl> &+0-> %-&oHo)
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-> path2> 5+ 0-> MKolx)
-> path2> ®+o -> He(x)
-> path3> #+o -> Boi(x)

-> pathd> F+0 —> Hel(x)

©2 ZAfdz= 409 FHAAM  whel's
postfix$7d REARE o]&FtER AA= “WH
2, “mefe}, “mgol7t FeaiAr|E dARIe:
e EA7)elx Helx B4 shd A e}
SoPe AdEiA =3 “Hej vt “m(e7h)+ o2k
o))" 2 el Ak =e

aeE HEF Askes Zbh Heladd] ey
FR (@9 “WFAD+EHEAD, (D) “THFAY”
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1
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41 Rule &4 314 £4

ko] o=y SAERNd  CMVICHHCHVICx
.. *Ci,kvkcf,k* .. *Ci,nVan,n o] °\J§5]$d*% ]IH, _%
4 rulee] F45e 24 g3} ek
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A 4 24 B ruled HE300)

2) C™=fill-code(#) and k=n & uj, C* o tis)
A Ee4 B4 ruled A430t

3k =1{123 - -n} &, V"ol thsixEe =&
22 24 ruled H83c}

4) C™=fill-code(#) and k=n=1 & d, C*V*C™
of dside & 83 A ruled #4300k

olafa} e ZAe A B4l ruleSel HEHe
dl, & "o e rule HE43FE PH BN B
2k WA g oj"o] 3 SAE FAEe] ok 139
T 54 AHuFEeR o] Frdo)h ey ¢ 84
o] n7le] &4 FAHA oz T rule Well ¢
7V5%t path7}t &A% cx(n-1)3)9) &4 AA £
A 24 B9 rule A8 nd] 2S5 B4 rule
AL el g oHe mix]E g4 FAe] givid
cle] B4 B ruled HE-08 BE o] It
of. 23 ERE & o™ gk rule®] AL3TE A4k
3 29 ohgdt ok

1) n=1 o ul, g o]"ol] g FPA7F = 13]9

FhRE

g &4 A2l rule A4

2) n>1 o W, & o™e] hd FYA =
cx(n-D32] 24 A A 24 B rule + nF
2252) 2 rule A4 + c3lo] oA B ryled
4 (5, B84 EAo] FEAY A9 WA 2
& HHL

a#eZ £ A7 0(1) FE ck(n-1)+n+c=
O(n)e] e} z2elx 3 E4] molel ojdz A=
o] globd & Ao B O(nm)el 5xalo] b
2o} o7lol opsk HAgalx Heja w44 4
20(n) & sk HA Fa)A)zko] ok

42 postfix 24 W= B AN &3}

B =Rofla Aok postfix 24 WE HRE 73
< A43 29 FHES BT ¥En A ¢
E4E FE FolM e e FRET FEs
k] A% ARelrh o] AR Ao i
719 Fkg geo] 4 & 49t ik o] AR
AME BAARE RSP A8 B AE AHeE
Fre] Fof postfix 54 Rl HRE AME3le] Fof
T Fre £E5 vl B3] d¥F ey B 2
o} it

E 2. postfixe-d W= AR A f3}

Table 2. The wusing effect of a postfix-
syllable frequency information.

Bl

HT

[:E;

_ . 3->1:5A
1->1: 23174 22 %31%;2 3->2: 224
’ 3->3: 224
4-> 1847 5-> 1: 184
4-> 24290 5-5 213
4 -> 31437 5> 51
4-> 4:7 7 '
~ . 8-> 1:274 9-> 1:574
;;%é%“ 8-> 287 9> 2157
7-5 3.1 8-> 3: 18 9-> 3:1294
7~>4:117H 8-> 4:87 9-> 4: 17
7‘>5:27H 8-> 5:37 9-> 5: 1A
' 8-> 6: 17 9-> 6: 27
12 ->1: 1970
- 12 ->2: 124
T égig 1 ->1:17 125374
10 -5 3:77H 11 ->2: 14 12 -> 4 : 1070
- 11 ->3: 174 12->5:37
10 -> 4: 574 1256 1A
12 > 10 014

E 204 “->7"¢] FH5LE postfix 54 HlE HHE
AMgEt7] ol FR golx, 2 postfix £8
HIE ARE AR ZolE TR $E vehich
aea v o] sRbe A S et B
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204 B8l FRAVE 6] v A= F 1027491,
1 % postfix£4 HEE AMSlEE FRAV) DR
Zo|E AU} 387, 2702 EolE 79t 37N, 34
2 ZE A7 17, B BAE A 9, 5
Nz 218 A7 IS vehdeh 9] o 235}
H postfix 24 #E AHRE AMIIEE o8 /) &
B N == 270, 37 - B 3RSV} Rk
& %S 73S & = ik 7 "] Aoy} A
B Fro 4t wol vepgrl FE FAbA
T2 Ao FRav Bk, o] AEE olgdn
2 2 Rl ol 8 N Frw A
ol€l A4E FAPE B w[FE Ak

- A
T A

43 Feaia] A4 Avfe} v 74

B e A% 54 A 14050148 A
o2 AYS ol A F R WHeE g
o), 14 B2 & 4% F postfix4 M= A
BE A=z dojzl AnkE Azt dka, AS] Aol
el zpde] He] el e HA A Hella F
A e 44 slel e AnE Be} sl ®
vlal gl ZAass

il
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A A<t B A3e] 3 Fr4E
a7 29} )
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32 2. A% B FH 8|
Fig. 2. Candidate number comparison of A and B.
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5~12708) FHEFE 7= 7 E7Cabe!
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Table 3. Analysis table of candidate number
tansition rate.
WA | wEB | RS | dHA | UHB | HEE
2 1 47.05% 6 2 0.22%
3 1 19.39% 6 3 0.65%
3 2 12.85% 6 4 0.22%
4 1 5.44% 7 1 0.22%
4 2 6.12% 8 1 0.22%
4 3 0.65% 9 2 0.22%
) 1 3.92% 10 2 0.43%
) 2 0.65% 12 1 0.22%
6 1 1.31% 12 4 0.22%

E 3ol viehd FE4 He] Aleii: e 4e
Fug Fu4 207 HE AAEE A4St 47.05%
2 7P 3k

9 23 29 Hela ¥4 A4 Al AF oA
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ek BUFRs o A AR Q1 o=
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o] 27 gEA 234l o BUd iR
AAEE F-3oldez 47l A2 X 49 L AF
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Table 4. Ambiguous of the same-sound
different-form word.
SAFAE | textr|RbEAFG Bsn
LA Sl Al (AL A LAY
ik A {gm|gtz)
terid e {Fedd|ddedidd)
T HA o]f= BB wgolx] ‘47, <47, “ "7}

N R R RC R R
283 4 QonE ol dow BysuA Fu
7 o2} ) AR A9 E 59} ek
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Table 5. Ambiguous of the vowel pronunciation.
ST | textr|uHEAIS TRy o7t dFHes Uad o o7 7] S2HE
AA 2 GAA) o] adohpes] olefdt SLWEL To] $4 AL
cres) mHeel Creell=e ) oA shz F& 89le] Hrk & oAt of=iF
e d e e SeuEe] WdE 84 QY FALL text /N ¥

Al A ol rules] AejollA g o9 &
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Table 6. Comparison of the existing methods.
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