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Performance of Pseudomorpheme-Based Speech Recognition Units Obtained by
Unsupervised Segmentation and Merging

D IS T

Bang, Jeong-Uk + Kwon, Oh-Wook

ABSTRACT

This paper proposes a new method to determine the recognition units for large vocabulary continuous speech recognition
(LVCSR) in Korean by applying unsupervised segmentation and merging. In the proposed method, a text sentence is
segmented into morphemes and position information is added to morphemes. Then submorpheme units are obtained by
splitting the morpheme units through the maximization of posterior probability terms. The posterior probability terms are
computed from the morpheme frequency distribution, the morpheme length distribution, and the morpheme
frequency-of-frequency distribution. Finally, the recognition units are obtained by sequentially merging the submorpheme pair
with the highest frequency. Computer experiments are conducted using a Korean LVCSR with a 100k word vocabulary and a
trigram language model obtained by a 300 million eojeol (word phrase) corpus. The proposed method is shown to reduce the
out-of-vocabulary rate to 1.8% and reduce the syllable error rate relatively by 14.0%.
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Figure 2. Block diagram of the proposed algorithm

4) EF(type)> EZ(token)S FFEZ EF{I HAOZA, E
29 S YeRL o & E9 “abc a b"Els 3
& s8] 23} 3le] BUo o]Fold gtk

5) B2 Jge T8 B I5E BT st ALtEh

31 FHa £

Fea 22 DA E ol &9 ZEAE FEa 99
E 24 £ Adells v, cmr, w0 22w
a2 o] Foil FEjavt ¥, o3 dd Are t
& Felzol wls) Aolrt ot A4 Eel dFe € Zolzt
R sHARL, dln] AFelA SEA ARE 470e] Bl Aha
2 OE Aasol Histe] sl o7t dojx v A4
g E93hA ¥ JAEEHA @9 2EARG ¢ Y 4
AdE HEiith olFT o= FEHa 28 dAlME
9 Are] E9& 585t HQKP‘%W <a9 3@pe ¥
Bl 247]0) dHEE ojdee] 2eA|e] dAelH, <19

b HY Ao EHe 583 Feja T TeA o 9
Aotk

A7kel ¢ Aol ZHEUT
Aol AbE ARES GRS MAE HEUG
A WhiE 71E BTt

2Rz el i e Bel =3int

w3 e aedY

Aol 4R AT gdrke HlAE

(a)

Ao e AR E S U S MA £ R uug
A WUE Sl 2 gt

32y A Fhuolde @ of =g o
EH AT L a0

I™ 3. () o &9 4 b) Fela 99 &%
Figure 3. (a) Eojeol-unit sentences (b) morpheme-unit sentences

2 FEj4& W 28

| gl 914 AR 27}
ol «2n, «5, “o]r, “Ireh e 2ARL “T,
o= o] mpA|utel] X5t tE FEjaol
ot gk BEE 18sE Morfessorst 22
ol WAL 7k e <mial sk
o “E}E”ﬂr &e Fejdrt WEsh we o, sl o
EE “ThEveR B8F s AdE op|E
Atk & =welAE olHe wAlE asy] s <ad
4>3} o] 9™ ojd gF e BE TR )E B WA« 7}
stoll Uehd= « 71} ofd Hell Y= A
“F & 2SI

3

fuj
B
P ooy X

Kl
©
mfﬂaf

R
Bl
S
- T
Mz

HN

o o

29] o

A el _E & A o b wyn

I I T - o L el L =4 o o R L
°“il = . 2 Syt

Y A_ _Fhdelde. 2 ot _=ER o
_ﬁ —‘4’ = £ R S

Aol AW S A 1 g = A M =

3% 4. Feld AXNAEIE 1HE 2 A
Figure 4. Corpus considering the morpheme position



158

322 HyEA £

F-& e Ax(submorpheme) E&o AME-E+= Morfessors <71
o 5>9} Zo] oF o] Hxe} ofF] =& o] g3l nEF
7 Havt He £ AAE ok olF tgE LA MR
AL F JEF o5 2= A3 DAl E gd
NEol o] 25 Nnso® HPsta 7] B4 AL
o} o, < 5>olA 1) TEA HIEFFE F4 (1)
A s 7, 2)E A3 HEFFE 4 (2)9 M, 3)
BEgeae] WE  EBEx HEgEE F4 (29
P(f,esf,, ), O 5= HEHLE TASE 2259
E 22 HEFHEA 09 Pls,))sh #AE] Zo] 2
18 A ©9 PU,)HE 54 @9 Pls
o} o]F, HEo gy W& Aug
AN F e FHEAR 2 -
Fo|| F7lste] Tl vl g 45 ALkt ©
A N2 HEF57t 712 HESdRT AFAY
3ol E2F wf 742 AAH R wkE FeYsict
, 013]9] HIEe} o3 2 TAY B2S &Y
g AACNE v 71E5E 4bgth

HI8 80| #1571 29
AS O 72| Y

AR

A, £ 7}

e
o

o

oorr Bt oo

2 x> 8 |0
ol oA s

o
x
o
fru

o
e By ow o
r

9
2
ok

H

1) Corpus o
2) Lexicon(seq) /\ 1 th+is
3) Freq(distr) > s

4) Frea(str)

5) Length(distr) 1 morph

19 5. Morfessor 29 A4 B2

Figure 5. Block diagram of Morfessor model creation

Morfessor Baseline 2@ A4S #13 o8 @92 Fol9
A5 gojxr] @Rl T E o] FojZn) FFA|RL dhrol ]
d-7-oll Folgt m7iA = gojry] Thej]l o' o)) BE
S 7Y AF <3¥ >3 Zo] A9 BE ofdo] £¥HA
¥ A7t vehdth o] gl A A Wl Tl
("go"9] 3%AA T “goes™)d] VF("goMol TASIARE, T
T O of"o] o7 Fej4e 2P E o] Fo|F
Rolt}, <19 6>9] o}d “ThhE s oAl 7¢
Fej4& TPl TEXo SPHOE T & 9l
oz H]t} o33t EAE 1183} Morfessor &
= 2 =0l A HEHAE o]

N,

= ‘?a}%ibﬂf\i —Erfé‘fﬂﬁ}. B3 thado] gojxrr)zt AAE &
& 2Rl ol e, “uRkse) ol AF dAEE Yo
© "ol “fEueE &A7] itk Morfessor®] 7

HlEHE Bale] BEL AR, Wil Fse 248
A 7] WEolth B ERolAE o)F Ryu 1 WY ©
Aol A% Lot HEAS nelste] BHT o)) HE
of 24 G917k opd ol welolN BRL Fxal R
= @t
Askel 2e 4o} ApgUY

24 AT Ause dre Wae AFIG
QA [fh =] 715 25Ut
FRJA 7ol d & Eot E‘ii‘ﬂ-
B A a8ag
Aol AEe AHA T lthe AelM s

719 6. Morfessord] o1d @ £ A3}
Figure 6. Morfessor eojeol-unit segmentation results

Fejh @92 2lS AAstale B9 @M AW wiet
o] “u, “rUny, el e Ahy
EAZ. ol JejlM A== 749
HgehA] 2ol adE dEeR ¥ As AUkt ek

AL “olrn Uty 7t obd Qe+t R F¥o] "tk ol=
dE o “PurE As 9]l “olruyh, “YryTh,
ot 187, “fJue, “Aue+ b, U oM AR
GES HUR ze Ao Fdehs Aol oflel, 54 @
QL+, “dui+td, “YUnp 2 Lt} AL5-ZEo] H
i)l 2o s 2dsh7] bwolnt o2’k 2AE sidstIsist
o o] GAAM B4T Fela TNE ZuiAR wlEth o
o, T 7le] 2rpRE E7]("eo", "ae")E= A AS T
Ao =opeur, "EnE A¥eith A om, «Yuryre
749 “ibnida"2 WH3}e}, L] “bnida"et Wl F RFo
ThsetES S, £ F =R Bt

=]
\_E'G‘]

TR A 7k
= I A e I v
Abgk o] A 2 A 3 Sl [OE] A CAM =

o
Wk
o
o
o
I
b
a4

a9 7. (a) FEl& AAE LA 2
Morfessore] Feja @9 28 Ay}
(b) Fel&: YAE 1HT
Morfessore] EjA ©¢ £ A3}
Figure 7. (a) Morfessor submorpheme unit without considering
morpheme position segmentation
(b) Morfessor submorpheme unit considering
morpheme position segmentation



HIDAH 2

o
He

|y

il

oz 2

o

SIPNE=

o

Bl SH04 B9 ds
<19 7(ap+= FHA ©HE Morfessor 4 E
3 Ao, <% 70b)>= FEAE YAE 1H

Morfessor 48 @92 AHE3 Aiolth HIEY} 2 =
“7proll osf «riEro] £&E Aolet oSt RAAT, Fejid
AAABRE F71etA] e A= BAF I
YETh ol WA TEro] WEA HollA BlwA wol EA)
5t7] MEos HRIY 2 olfE “ral ="
Hxg2 EAslr] wWEodl e
2]

lo
HEO
1t
A,
N

“oh=78] A Bl e HE A
AAE AHHA B BE thero s EEHAY, FEHs
AAE 123 g BEEHA deth

P& Dol A HwAF 28 WHQA Morfessors A3t

O ARHoR Zed o, 7]Ee] Fei Gt =9 &9
o] dol7} @obAm ooV o7k Had

2 Qe TEX Y oF(lexicon) HI-&IFFEH W BRI
Bl g Pf, . f, ) o8 Zel & oS
o FAE k. BT HEFT AP FHE LY AME
Aol tigh &8 Rl WEe| WE 2% P(f, )& ekl

3 H] Q.vsl—f,:p(s

H, ol ¥ Ex9} Xz WA (Zipfs law) [9] FllA A3}t

& AL A4S, NE 19 BeEL B A
Feja B A5l g

(MOIE ol§h 4 (% (6} Aze] WAL ekt
[9].

P #1 %1 11 HP U (5)

hapax legomenon

log, (1—nh)

P(fu’) :fm _ (f“ + 1)logz
Qo Rx Mg A%, FHUAE THSE 242

[e)
ZE
FAH(character)oll th3k Wx EX P(s #) %1}9/] Zold o

(1—h)

P(Sma..msﬂu) :HP(SM‘)P(ZM) (7)
i=1
oju, i-HA FHeNA p, 9 EAE ZAol(length; [, )oll tigk

5 BX P Ve AF &5 Bx9 7l 85 Bz Z4
12!]

2wl gt gk HE BEE 54 (8), 9)9 2ol Yeid
ot
1 . =1 /B
Pl)= ot M 8
( #,) F(Oé)ﬂ" Hi € ( )
) :/ 2" e dz ©)
0

443 setolel a9t 48 o183kl BER0AHE 4R
% e,
w=RAAE old WA 00V Bol 2t

il

=hst

159

at7] sl 7122l Aol B2 WGl 4 (10)3 2ol 7h
FA(NE A3 7|AEE £, 7]E9 Morfessor & 2
A1t sy MAEsd £ 2438 =gt

M

logP(s, s....s, ) = Y logP(s +A21ogp(l%) (10)
i=1 i=1
33 FEEA B
7189 Felae Ao B AN o e dejg B
€k 1 A3}, 00V Bole FolE5AT B waido] =@
0150 U4 7.=iﬂ+°ﬂ FE PAA "o ol gAllA =

[*]

12d EARE E%@M QJste] M) WE7} 22 RyE 4
e gt
B o Rs Jeia AR anEY, LS

R WHsy] A, ZrpAE o] Fojy WEAE o uldl
AT N sk B5S APITHIH(). ©1F, AHE
EFolA Wzrt 22 B4 41,0007, 2,0007H, 3,0007H
FRE sto] LEA o AEITHLH(D)). AAl APlA
Fae BopAE WA F o, cx0, P 2 o)F B
34 A4S G, 'C, 'Wek 22 5HE g BAbe] 2rp
2 Aghete] A 7o Wgto] o] FojA =R It

flilo

¢
ﬂl
F

rr

A7t 346855 ¥
= 186927 S1_
Al 179764 olt}_
FEUY. ||157498 S
Akl 140412 9ith_
A 134055 _Q1=_
_AgE 133416 &_
zo 115922 Eo]_
ek 113568 _A 0
WS 109554 Juith_
gt 94956 52

(@ (b)

19 8. (a) 0175 Woll A = 78 A23% #e =
(b) HNi=oz AE3 94 4y =5
Figure 8. (a) List of concatenated pairs within an eojeol
(b) List of concatenated pairs sorted in the
non-decreasing order

29 9. 1,000719] RS W Ax
Figure 9. Results after merging 1,000 submorphemes

APAIHE B, P NETE w8 WY ol <shurol

B, o2 “of+i7, “olithE Ueksith M

—_

o B3
=2 51y



160

B4 2% 1,000/ 5 oA Lol H83 A9 <Oy o9} 2
2 Ayt yehdth o)A gAle] AdEARI <a¥ 7>9 (b)

94_ 1:]-3] 4c\:+0n “7]';(]4—_]__” -O] Bj?}% 7}-1% 3} OB—E.]- 2= (}3}\

a9 10> 2ol &
<12 (concatenation)

GOy o e ol ofulel Az olelal Gtoll

3
oy
R
2
>
r_,
F

e

El
&=
_(?k
2
fm
riu
of
3

fo
i
o

S b o

N e

®2 Ao 7HEyd 28 o =00 ZE MO _HE 1
= 2 = 25 HE_Z A
ol &L ==Y 2 _HOoL ®E UM
22227 MY ESHESIIMEERBM (L] U2 ST AR A UE B2 WH
2% 10. WPM 7|9k B3 oA
Figure 10. Example of WPM-based unit merging
4. A9 A A5
4.1. ‘I:ﬂ-‘:' ]

Aojxed Aol A8 39 ojde g BeAs 258
A s1RE o, st w79k oA, 3 300

El

2601 olHE AENET. Al LB B A5 5
AL AASIGOM, Fole A% FTo| VLo WA
AHg3tech

4.2, 2 do] H-&

Morfessor 28 A4S 913 AT = A-TANA el
4 BB WwAse APk Fuk 24 Hste s
o] 244914] ZE Echos [12]°] =8H Fe& EA7|E AL
g3tHon, ol oF 109 Fejik ARHE 7z

gho]e] A9 Morfessor E2S Hx3te TEXE £
S o, 24 @9 deAolA RS FE Edd AR

ol TR E WA TEX AN 8T Tf]“’ﬂ/ﬂ o we
o] o]FojFom, ofd HAE

ool B vhe Q4ARE 9 4 AT

rlr

W% Hl&EFE 24 (5), (6)°] YERd Az HAL A
B3FATh 5|0l A hapax legomenong F5he] X|Zo] WA
34 &3 AF, A GEA Y s FEF BT X

m\m

JHE AL Folstg o, <18 11>2 HIx 194 107+

YAcIet SHE0E HMed M3S (2014)

Ao Fela =Sl WE(fof) EFEolth 7] AgH
hapax legomenone ®I= 191 FEfd: BFY) A 1115 A9k A
A Fela By Mg 2705 719 Hl(rate)?l h=0412] FS
ARg-skATh

[=1
.
n

o
hir

—E8—Zipfs law | |
—&— Real dist

Frobability
o =] o
o = N =] w
m ) m w m
T T

=

0.026

o

o

o
T

0022 qgpys 0013 pgong EIEIEIE_

o

Fregquency

Y 11 Az W P YA FEls NEe) NE 38 X
Figure 11. Zipf's law and real probability distribution of
frequency-of-frequency of morpheme

Aol H&rR =
o P4 9e= —Erp} X EU]-Z]-E At Arglol Ao A
Zo) H]E-E6‘l,4 N2, 7t2ke] Zo] HEE &

Gamma dist
03f —H&—Real dist E

Probability

1 3 a 7 g 11 13 148 17 13
Length of rorpheme

9% 12, Gamma B¥} A 2EAe] Fels ho] Ex
Figure 12. Gamma distribution and real distribution of
morpheme length



HIDAH 2

w
He

| &
S

o

o2 T8t fAHEHA SHOIA B9 85

A 11Ehe] A5 Hojzr] oF, sleel, eud, Fea ¥
4719 Aol wet HeHA ge HYA SO FHE
Ao welth B9, 7HEA7E 371855 SE B )
57} ZolEt Zlog wol § AL Belz B8 = A
o

SRS

1. 7FA Wt mE 253 P vl
Table 1. Number of submorpheme entries with a varying

weight
A 10 30 50 70 100

B ANT | 420k | 274k | 223k | 196k | 172k

43. FyE2 WY A

FEE A o] 1 Jfd w2s TeX H do] X
= gels] BH <& 2>9 2tk HES A &S AE UE
X W W SA dolE 2482, W tito] Bold4E IR
X W B A dole FUkeH, W dlide] BeldsE
7} &5+ Az a3

32 ¥ FEEHA e E HE 54 ol %
Table 2. Average syllable length for different numbers of
merged submorpheme

W3NS 0 1,000 2,000 3,000
P-4l 248 2.94 3.03 3.09

5. 244 A9 A%

5.1. &4 dlo]EHo] 2

o] A4 AU HolEWo| 22 = ETRINA 7)d3t
5278 = (phonetically balanced sentence; PBS) H| o] EJH] o]
25 AMEEEAT o] HolguHlo)lae S804 2 Y 5 ¢
g SAREAZA =G S 93 g 54 8ol
239 o3 FEA SAH0E FAH Jdon, 283 A
T oA H5EA 0, 16 kHz, 16 bit PCMO.E A&
Huth 43S A3l 92E 59 9 A 5Ho| HEE, 80
el 27} 8361709 &4 F 18417t B9t Wslgt she)
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20 9] FA7} 64147019] SJAR o]l 50072 &
SAZF Bok WalS HAE HolHE ke AW
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AHEE EAME ZE 14 v|E3 23} #lio]
el-frequency cepstral coefficients (MFCC)E A&
Q2= 3709 Ae(state)E TAHE HMMES A
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|3tgoH, 718 4 JMEe 40700tk SHERD-S 5t
7] $18te] Kaldi Script 5olA WSlsl [15]= AHSstATh =
= E g WAdANE A £ BhY 27] TReAIRE
714 3007014 A1EHske] 1,000707F 2 W 7kA] 7R$-AQE B
£ st on, EgfolE g AT B
B AlFsto] Al 7He-AlE A1<7F 10,0007071 5
R, EgfolE WL IFHSH] $I5t 2,000718] QA =
E(leaf node)® 739 HA3sld ZAHET(decision tree)E
&3ttt

Aojmedg F317] 93ke] SRILM Toolkit [13]& A&
om, 109 AAEE 2zt Egfo]afE Fth Edbol
O9 Aojrds A-g F7] o|stE FA|sk7] Hste] uiol 1
A}t Eto] T3 cutoff 3 F-E3FATE

A2 FA A B sHE wEEY B BAE sfdsr] 9
3to], YEZH 2+ Kaldi BiglmDecoder [14]E AH8-3151.0.H,
Q] =Z7](beam size)= 1322 A}

w4 B9 S/FEES T3] A3k, A EEH A

B A AAE ATt EASHA & 3= o7
, OA 24 D92 sk FrZ(reference) S G5
to] A2 A/gE/iA L/E FtskAth

T3k
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ARbe Qo] AFHrHE Al E¥S(perplexity; PP),
o}13]9] TAE(00V rate), w4 2FE(syllable error rate;
SER)S RHlasteitth. ojwl, H{=PP)= HZE TExo o
s Tation, v #eE ALbEn13].

_ logprob

pp=10 oM (11)
logprob= AoJEH(M)o] Fold o HZAE ZFA(C)9
2135 (log-probability)$!  log P(CIM) & YERIH, N &
H2E Bgxe] £4 A, N2 QS22 A )

FEEL)e] NS Uepdnh

531 o1 &9 94 (2F D

ol el Q14 AFel A9 107 o F T ¢l A=
<E 3>ol AHEE nke} 2o] 19259 BHE9}, 255%2] &L
o13]9] oj&S Uetith o5 Eol7] S8 TEA W
01" L 212 olFlol| e =E WA, 12008 o]
2] AT} o3 TAEL 38%E ZIEIAT, BERE
13,8252 A STkttt ol 22 AF= QI &4
F&o] =7 Yehd Aol dZ 7hestn, 12007 o &
AHEElE A9 wEg BEo g SA0Y|E Agd 4

7] wEol B o d AdshkA edsith

r
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5.3.2. Morfessor & T 12 (A& 1)

Morfessor 22 A4S 913 o8 d9le Yoy A=
o] g dole] Hke} tojo] RRo g f¥Hrt 2 Wy
0 F o]d S Morfessorol] JHET A5, 109 o4 9
Q12 Aol H3) oF] 9] T &L 183%=E FIEAT, B3
SE 3,0392 EobHTh<E 3> Ad 1 A3, =3, a3 o
A9} nlmste] RIS Ad, LEX e A7V eSS
o]3]9] dol& 4 AFdE 2oE3eH, 74 (DY 25X

M8 P(CM) S F Histe] 54 @8] 2 vg
W4 P(M)) F71%e] Wad A7 tehith, 49 1649
e olfE SHUY AP A Bk
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i)
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i)
%
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FES vehglon, o539
Tol & E3F 2.1%0.2 72| ofdekelol wiste] Zaskila,
221%°] 4 LRE&E VRITH<E 3> 4% m A3, T
oj9)e} gof= “rofo] XA, “FEel”, “ygEr} 22 9
o, “EAdn, “EAAP, “PrEAR 2 FEHlA ARl EA)

S g TRRAET:

)
ATH o7 o]3]9 Tojgo] 1.2% Ao, 28 2F&
L 214%E DAY TH<E 3> AP v AF).

Pe& ARAARE F7H A= 21.0%0] 54 2R
$o] YEIGTH<E 3> A8 v 2. o]= YAARS 283}
A gk o ‘Q@ g o Aol FHa AAHEE F
7HFe AN FojES e, HIErt & ZAM tig FEEg
E&ol ‘%*ZﬂEl%lﬂ fEo®, Q14 oo B AL
Solual of3]9] dojex P4 Tefd v o] 54 2
F&o] sk

Morfessor®] H-§3<roll 7}525 283 A3 49 9
AQRE s, A4 GHE o AEE 94 £2¢ &

Ak 7 Ask, BAEE sl x, olF19) Bol o] FolE
W, &4 ©el oR ol gastdlth A%HA NEAE 37

AR Ao, BHEL ZEUAT, do| maFs 9
];]_E ]:]]_9_6]-/\‘:0] L= 1301 EH/\’] 7‘—:]_0101] /] ?:5— %@_

o] o]FojHom, 8 F&o] TS
3 4>ol| A9} o] Aol £ HEFo) A=50S H&3

Zéﬂr, SH LHEo] ANHOE 86%(=(22.1-202)/22.1

YAcIet SHE0E HMed M3S (2014)

x100)7- 45 Aok

# 3. AR Ade) gy A%
Table 3. Speech recognition results in the step-by-step

experiments
PP OOV rate (%) SER (%)
A | 1,925 25.5 -
A I 3,039 18.3 -
AF 111 139 2.1 22.1
Y 158 0.9 21.4
A v 162 1.2 21.0

3 4. 7F5A Wsle] & Q12 A3
Table 4. Recognition results with a varying weight A

A 10 30 50 70 100

PP 162 164 160 155 154

OOV rate (%) | 0.9 0.6 03 0.1 0.0

SER (%) 20.7 204 20.2 20.3 20.4

o olele £AS Ada] A3, olwl AFelAE F4 (1)
o]

o) T A= B MFWN,, 05 BF A EZ (G

word>

2 =EoAes 123619 FLstA ZAHAA Blastth
_ logprob
PP, =10 Mot (12)

e Ao W] ©E Q12 Aol Teje] wsldo]
7} Aolyel et £ 9 Fgo] wotxon WHEE /Gt
SETE A 54 2R/E&0] FoAle ZoE Uehdth

ol 71&9] 108t o3 Q4o WitE R iEo] FUHH
14 o3t Solwtr] WEel Aow Bt

B AeEE 11,0008 H83 A3 1 0%94 %%ﬂ_ LR
S Yelon, ol 14.0%2] A3 &%

H) gt} =5 A2 AL %7 (PP,
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Table 5. Recognition results with the varying number of
merged morphemes

BN 0 1,000 2,000 3,000
PP 160 316 354 386

logprob -28240 -28033 -28051 -28118
prP,,, 160 151 152 154

#Unit 12,361 10,746 10,541 10,405
SER (%) 20.2 19.0 19.1 19.2

Y FHoRE 28T A FANA =55 , A=Y
© 16 kHz, 16 bit PCM 3202 o]Foxlth o] Hlo]Eluo]
2t ARL @, (A B3} T #dH Bolge ¥}
t 354 240l 4 H% HoHE 8 308 st

N2l 18,8797l oM =Z o]FofR 296571 EA-S <F 2.34]
7t B¢t wEke HAE HolEE AMESIT

A 14T A5 HUME 93] HZE Ho|ERhE
7189 AP EA HolEuo|2oA Fodd #H o
o] 22 wAste] S804 A5E Bttt Jei o
el Akd Q14 T E WA A 1.1%9] o3| 9] Tho

0] AN eH, 9.7%2] Fd eF/FEo] ZAFUT

[e]
FUREULE

=6 FHYY 44 Az

Table 6. Trade-related speech recognition results

)2 e AFE T
PP 140 256
(0]0)Y

rate (%) 13 02

SER (%) 24.8 224
ol AT AI17]dM e B =8 FLS FY94F o]
B oA 819 Az FAE 799709 B A A3
7490 EgtolE ol 10.5%2] To] HFES YERNS

o} o] A= Sk e Ao HZE tolHe $Y& 45X
& X&3t= 23 o3(closed vocabulary) [18]2] 74-$-°]7] wf
= AsEd T Ao, B =5 Ades g5 T
T

H2-E HolH7t 5¥A Y ol3(open vocabulary)
1017] W&o we AsS JeRT

—
—
]

537. 7= F4UdA7Ike] s Hlal

T2dX4e 5482 4% H7HE 98] Speech API [19]5
AF3eh § APIE ©]&38t F H2E HolE 9 d5& H]
W A FLAFEZANA 17.1%, FIT BE EolA
14.9%2] &4 e7-&c] Uehun, & =FdA Atd <dae
o 54 LRES ST FERANA 19.0%, FAdHE B4
AN 224%2 T2 FAJMATIHY e FEo] A U
q=1

3!

7. 72 $49471% A%E uEY SH 0FE
Hlw
Table 7. Comparison of SER (%) using the Google speech
recognizer and the proposed algorithm

dlolgulo]2 | Atd daelE
PBS 19.0 17.1

T 224 14.9
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A 317] $15te] HFH 4 FelolA 3 AA
Y(graphemes; 17 13@)7 oA BlolA T LY
(phonemes; 13 13(b))& &3 A+ AF(dynamic time
warping; DTW) €1e]5& o]&3te] A3 o, JAEH
2 ©@¢o DTWZ HEE 2398 wEA(1¥ 13(c) E&
AT ARSI “HHtra]?, “oliPeh &2 28 e] et
& EeARS dojrdel Fr1ek A, FEd B 17.1%
9o £4 /&S G

@A2E : 7Igel+A R+t fgidali+sigess+ da

[ A N | |
Oead : 7IggAAY [gidali*sige d*tta
©2Ax : 7198lg-i-d-a-1-i] Al Z[s-i-g-e-d] THtt-al

a9 13 FEEA 7k gEs A dA)
Figure 13. Example of building submorpheme-based
multiple pronunciations
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FAE Z43te] vl oz BEd gL BIefi 3t
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