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A relative entropy based data selection approach
for acoustic model training

Hiroko MurakaMmI i1 Koicur Suinopa T
and Sapaoxi Fururf!

We propose a iraining data selection method for large vocabulary continu-
ous speech recognition.  First, we prepare a large lext corpus as a sentence
set for training, and obtain phone occurence distribution for each sentence.
Second, we calculate phone error distribution from phone recognition result
using an initial aconstic model. Then we select sentences whose accumulated
phone oceurrence distribution is close to the phone error distribution. Our
method was evaluated by using 152-hour speech data in the Corpus of Spon-
laneous Japanese. It was evaluated in situations of supervised training and
semi-snupervised training. In supervised training, it proved to be significantly
better than random selection. 1t required only 76h of speech data to achieve
word accuracy of T4.7%, while standard training (i.e., random selection) re-
quired 152h of data to achieve the same rate. Il was not significantly effective
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in semi-supervised fraining.
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Fig.1 Flow of the proposed method.

L LT, ARy 7 « 4 75—k (Kullback-Leibler divergence, KLD)™
EHOS, BEOPTRLEENMNEOEZRL, TOEE D £T 5.
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F—HZR—AL LT, HAREFLSHEI—/32 (€SP B 2 BUFEIC L 22 8H

FBEEMNWE. £7—&05%, 198,807 Fak (666 3535, 152 BfH) ZFYF—2L L,
2,328 JEiS (10354, 190 WfH) 27 A MRy FE LK.

HAE RO SRR MECC12 DUL & /87—, KU, FO—RM & XM 03 39
Ryvz Wiz, o AL 1oms, SRR 26ms & L, FEEEEAIC & CMS #1172
FEHE 7V 16 IBE 3000 JRHE triphone HMM 2w iz, Z2kid 2 /S A9 —FE{7\0, 5
FET L 1 282 HIC 2 gram, 2 782AHIC 4 gram 2z, HERICIE HTKY %17z,

*?‘*‘H-?’—MNB—C- > AULNE 13,028 FEEG (10 W) 2R L, 2F0Esiisdgdd oty

D ETRS Y PELTHVA. BHOSET— &% 185,770 HEE (142 B 13528
){JE?J\UNP;QMIIE LTHWa. Higdzsae LT, BHixh 53N E S Z LIGRRT 5
FYRLEERE R U, g EET TV, RUBEOERLE [ &IC im0 EHOHIC
BT 5 EET7VIE monophone & L7z, diphone (&, BiOE#ENSOERE L/ LA
diphone Z e, SRET/VEEFEET— 2 EHOTHFELELORMVTE. 10 500,
L NIOIFRUT L B RINLNIE, 2TONERT L7F A boduc 10000 8L
THLOEMWZ TAFT—2ICBF5, FIHLESERBOLOSE R,
T 99.9%, diphone T 90.8%, triphone T 7L.3%T&H 5.

4 BT aIE, RS diphone, R U triphone O & EICiT575,
T log ORI TR LD (Log)

monophone

R bR
Lo =T BO L IE (), K2 iE (L 2) &

Tl LB e L.
6.2 RRBREER
LI, 6.2.1~6.2.3 LA £ BEIRTFEOMERR YUC DWW TR, 6.2.4 TIEEENMT

FBRINFEOLER T D W TIRNS,

6.2.1 T4 LERE OFRILE

B 2 W REFiRE T & LR O FRENH .,li'&n—*'a“ Z YA LBIRTIE, RRTEO®H
MG BWTEHRE N & [ U O PR R B 65 A LICHEIRT 5. F >
A LRI 30 T IRBFREZ A Azﬁﬂ‘ ELENTRWRER E -7 RIETO
152 BEA BT O THIET % 2 HERIERNIE 74.7%%, REFLE 50%0 76 KHlOY
BTCHERTER. F/, monophone IC &2 FREE T (10h), diphone 12 & 58EINFE 715
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IFig. 2 Comparison of the proposed method with random selection. Random1, Random?2,

10+142

Random3 are results obtained by three different random selections of training sentences.

(BTh) BN TE I YA LBIRIDBWHRESLCENTER.

6.2.2 KLD {EOZL

B 3T, BEIRSZEHOMINCHES, D L SOEESORIESHORD KLD %R, &
ARHALE & D P (IO ) FEBAIC £ E T 5 L, KLD fﬁﬁﬂnﬂc’l‘ﬂ)ﬂﬂ&ktd\“x
D, BIRENLENE RS iU, BEROEEERS L, BRSO EN S
b, (1) IS Ny'(u) WAELESHTHS. KLD O IMEN MY 2 E
FTHCLICKRE E>T LD, RS D LEIES A28 0 S0 ERc
DHFEONEL L EBEHTHS.

6.2.3 AUC KL BRERIEE

# Ll z1T o 7 & EOREF RO ERT
THEZVHLFRED LWl ET->TW4S, HERRINE, T 1 & diphone T 56.0%,
triphone T 39.3%, M 2 (& diphone T 48.9%, triphone T 27.9%DHIIKICE > T 5.
TN E N so8d, UG 2 T diphone, triphone & &2, JHUAETTHRWIEES &6 U
DONEHREN TV, N1 @2 LSVWEODNERENS. £k, EUTIE, B@REN
BHIAFICRNMESHSD, EUETORWEELIELAEFRUDEREN TS, /il
i dslT HEIRR T1%0, Yt CREOMESHORO KLD Hid, HLoHH, f
PFEDEBEWI L2 K& Eh -

. AR E S D EWESH BN,
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Fig. 3 Change of KLD values according to the number of selected sentences.

£ 1 WEMUC & BLEEREL Log ($EMATTHEWVEEORMCH D, Approx]1 (M 1), Approx2(if] 2) &7F—
—JEHHD 1 HE, BT 2 HEBETNWDLEDER TS S, Bk, BT Tt 2kE AT

Table 1 Clomparison ol the proposed methods and random selection. Log indicates results with-
out approximation. Approxl and Approx2 indicate results using approximation by Taylor
expansion. 'The table shows recognition accuracy, and time needed for senlence selection.

Diphone Triphone
Log | Approxl | Approx2 | Log | Approxl | Approx2
GRS (%) | 743 74.2 744 | 74.6 74.7 74.5
Al FREINT (h) 4.0 1.8 20 5.3 8.9 3.8

6.2.4 FFAEMTEBIRORERER

B A LRI E OSORINFEOIE RA RS, IEETiEE, triphone BT 25ER
BTHRHZ, T2 LIROFE L R 0.1 RKa o B RN & o7z BERD B, Hhilif)
HOWHHRTFIL L FSa b, S A LR OMOAE & AR T, St b
EEND TSR E GENOEEO S -L e LTHW 8, 80 94 &5 IR0 iR
TELh T ENEREEZI LGNS,

7. BbYIC
HRETILEEORDO, Iy bR RE ERT R RE L. 9
LEBOHET -2 FAVTEE LEEET TN A EERM L, monophone DFRD 747215
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Fig.4 Comparison of the semi-supervised sclection method with random selection.

L, FLT, En9mexBicHRYT 2 EE 03‘5?!:‘5’1}7_75‘ SRR L EIRT 5. o
TRMIRERE E LTt > P =207z, FLT, BEROZEE RN TEE ST
T LA s DA BN diphone, triphone U0 8z TN O KT, HEFE
EOARBFELSHETI—IAD 162 KOE T 7T — X BENFHIL, T8 LR HEsGER

LU RVERESBE. BENETEYLECAVTERENS 14 7% O HE LMEEIC, 172

FFREGEDOEROZEYTEET 5 i TER. &k, AR -0ttty
T, EERGWAT EicL b, FIEERE4 diphone T 56.0%, triphone T 39.3%Hi L 7z,
HLUMH E OXBHROUEREIT > 7208, AUl E OCEHRIE E BOELER S s - .

GHROBEL LT, £F, SRIOMEETILEVENRER SN 228010 E 0505
EEBRTEHEHENDS. FEIZ, PEEMCORMEBREC LM {TADEh-T LA
L, BibEM ety FEBRINT ZEIC, BHETAVRBRELEBL, ThEMWTRD
Rl OFEZET S C & T, REDHEORVWRONEKC LEGSNDZ BT
25, ¥, FUS-2OBRBEAF VBN EEFTELIC LS ELRIEHENED
Al 5z, SR AE VG E, BNET B9 MICIE0 T — 2 23U T,
F—IN—=T 40T 4 YT TEARNNH D, FFEHETHE, | LT RICHERZT > 248, #iR
HAATOESTE, EHOMMEOE, BOrEYICESRTEC LT, BRICKDL %
DDA MERE Lz, BREMARE N, PhvEREs TS B E0 T — 47 R%

BT ENTERRY, SEREONBLIAFTES. T8I, HBETIVOBDIEADT
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