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Method and implementation of transcribing speech corpora
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Abstract: A new method is proposed for generating transcriptions of speech corpora based on human-computation.
The method depends on collection of orthographic transcriptions and phonetic transcriptions from a large number of
users by using a Web-based language learning system and choosing commonly-used labels as the transcriptions of
the speech corpora. In order to guarantee the quality of transcriptions, some computer-aided mechanisms are also
used to verify the collected transcriptions. This method combines speech data transecribing with language learning
and cuts down the cost of transcribing corpora effectively. The technology of human-computation-based speech cor-
pora transeribing and the detailed design of language learning system have been discussed, transcriptions generation
sysiem has also been expatiated in this article. The application of system shows that this method is an effective and
economical way to generate orthographic and phonetic transcriptions.

Keywords: speech corpora transcription; human-computation; distributed knowledge acquisition; Web-based lan-
guage learning
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MER LS5 B4R E S (labeling images ) ;£8P
Y. Bk, BRI Y —e K s, Wik ETA
#3144 (human computation ) 4% 53R 3 = 4 B
BARERBA , ST LIS Sk iuiE S5 R R
HERIRRR. 4= SCiB iR i T— SR A ST EEARK
Web 55 %I ARG, ZRAMIEHERENIRE LS
FBGEE MBS T -, AT ES B
HAFRBUOERE E TIE R R ERRE. RERX
Web 55 %3 RS BBAREMN MG —F, 3%
BT AR B EENEREM RS T
FEAERK AR J5 & AR S 48 P Al R i) H AR
F) SRR, T Web 55 X RGN ARG HiRft
T — I TAEW R Y 4008 R EHEST P
&, AP EL R ERBHE~METEIMIE
FRIFTIR.

135 F Bk A

EEFRHNGE, EERENEE B EHRT
AR EE B RIR i, X PR R ghE R R
MG S BRI BT A AT BB . tosh, 3X 2 FdREEZE
Hibss A EEEMRN A, PN AREAL
R TR, U A E/ T EHTET
AANMRESF A TEFRIRANEREMRX
BE LERTERNGIZ2EABTETF RS E
FFRBRPREREEE R, B, X O CHARE E e Rl
TRREXACHRERFFREEEERIRAN
FEFR—TTHEERNFTY. HTFRICIEERT
RESFPF—TRAE, BEBFHRATEEKR
S E S fEIRAREEARR, B L, B & Ritid i
Frik.

HEFEREFIMREEBN AR T IIFE
FESRE2 #. TEISHNEX 2 HHEROREAR
B LA 7 FR R T A R Y
1.1 FITi#HE

FIRREHZAETMNETEINGHERKT
BB EERMAAR LR ERBETRHA B
SRTF THRvE RIS B4R Transcriber I WinSnoori 28—
BT ESRSE, EX0 TR E R, R KB KIE
EiER R — AR Z bk R B B 1P S 35
B fErR A R P AR HEE. 8 TRIEFRE KR E,
W E TR — AR E BT MR SR H TR X
BRAEE, DY EREPFERER XBKREE
AEEEEREREW B WL R P ERAEY
KEASRE BTN TITRESERER, FTHTE
WiRELE . ERE T ERENTEERALR

JB,F AR — M R B AR A i /N EOR B (20
TIMIT ) & R RE B R i — iR SR T 7
FREMBSHREBETANAAN, FEAEkE
B R R BN MR ENE SRR FE XA

1.2 AzhRiE

RTRRF TihhEXEEFENEFENE
B, ANF R T 2 v 0HE S8 BHE 8 shR nia
LA MEIINE . X &M B i RE, B
—PEFHRBER, FE H sh4E R E R
ARERERE, FHERATHEERAMNESR
iyl

HEHE LA A zhiEF R RS (automatic
speech recognition, ASR ) 3 & R i L #r 3. 5,
ASR REWETLAFR B shak BLEIRAR G, B30 vl R
FAMEME BE TR =8 FHA#EARRICML
#|H 48 0 38 35 & (spontaneous speech ) [ & & F
FI, BAR TR B RAR R E R R, B
HIHY ASR RGLE £REHE 5 2 M 90% BYIENC A5
R M 80% A A MERIRIERR, HIXH
HIRL R AR A B 4 AR R E. B sh4E M eiA
LA A B AP P B 5 B A X K 55 3R
4y, AR AR E A B E iR 4k
MBS, DRI 6] BBt Bk, BRI Ash
EERBIRAENAHBERRERRTIRERRZ
B R B 2 0 B I0RE. 53— R E AR B R
KB ASR RABRAF 2 HHEMOEREE,
T H R BEAERE LML K. RTERGH
RESY , EAFEXBRNAERAES, LR
HRE ATEEAL GBS R85, LR
AR RTLSS FEBREARNEERS
ARAOEEENE SR EZE T EME aROE
EE RS, 5 2L AR5 22 LK
(—HRfETF 80% ). B lt, By ASR REE2E BRAY A
ROEETHIAIL AT REES TR AET R
TR B EER B AT R S AR A A AR AL,

A—EE AR RAEE EIR R T
TR AR ENNE S TR RS
TS R EN B X B R R B L. R TR
BLRA — ek &4 R RE T HIAILR R E &7
£ N TFTREMARR T, &R /0 FELRE
L, EMEIRR T AR TS A= X T&
A, S E A DA s — TR B R B R, 1A R H
R BN 28 HRER T2 FAREEE
ATHEET, 2 FEA SRR MTIRE LT
IORN BB TN MR N FA5b, i A4



£ 272 HE BB R & ¥ #

Bef

MERLZATERAASEXTRART, BfTEE
WERFSAENERFT M. XEBREIFHT A
REARITRA R BRI ERVET 2 R{R, T T
EHRRYIGR IR ARANTEER.

2 AXWERENA

FEHFENMETF it BB R RS R
B IRBALEE, BAZRTE X 2 A,
BB BARBRYAZHE .

REZNHET, ARHHREIRE RSN
B AHiR, 85 AT EIBE— B S, it
KAFR . HREASRHET, AR EIKA S
B GTRENE R — T —FARBR—1F
B, RIeHNaRkEERBEITRENES. A
R —HOT R TR R R R TRE
B RrmER, ARARTRELBRREANL
BRIk IR BRI R B A B St ER T
FOIRIER , 20 B 4805 = OADTE. XL T A2SHE
MEABE. MRESRFMFBALAFHFAA
RIALEERE /1, AR AR S T HLIT IR B (59 () R W]
DA AZERGH AL BT 45 3 0 R A

BED, ASSHHE SR C £ 0IhE A ZER
SR B, BIALERE MR R KR P KRR —
ARk AT ESP WAL R P A — R
BIF. AT RIS E3ULE T B R R B AE
R K, R R, B 8 R MR

ATHYE R RS 5 B4k 4, BoR B A i v e 3
FH. (R BRI T FITARESN R ERE —F B8
JPEETT LA RSR B A A BT B ST R, T 24
I BV SR T A — R HE B B
AT LAFRBRER A A ART ESP JERRANR 4
WAER T XA EE, B AR ERZER AR
LHEEMBE FIRicE & A s A%, FIRART
BLORNBIEE £ BF BT Zh L,
ESP s 28 Fi T AR AU R R4 A,
AW — PR N “H BRIMIER” (game with a
purpose ,GWP).

3 RAAWKIT

%3 GWP BBHB R EERIT T —1T&ET
AR H Web iBF %0 RERMREIFHER
EL BT B HHER. GWP BZARRN—TR R
ZAFET RS ER KR MR B EHRT, R T R
WeARH SRR S B Hofth iy e 2R, TR GWP B
FRERET ARTERS HEZT, ®RITH
Web iR % KA R TABE KRR, 55
BERINE RS NIEEISIRE S TER, VA
PRET TREFIRBHRSFE.E/H/
REEE SR HE T RIS A C MEE R E AT
TR, REM AP RGBT AN ERIRE
VTS SCFMEEESR , B ML= A TE R EE AR EE

i @ PR AL
% L PR
Byl Ay £ S i
brik

HE LR

(13
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Fig.1 Framework of the human-computation-based Web leaming system
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R AT F BESEINE A, 7 Web 22918
R, RRKETH BEIGR, SRR R B
R EHRLE, RERER A BT S 3H
HNRAPBET—EER B RE, RGUETRTE4E
BRAEIR %t P P A RIS B AR A AT —E B L
BbHEE BRI R TR ERXTEEF, R
KIEEH T AR ERRN H P AT RE.

TR RA BT ST IR A M R

3.1 ARSE

ET Web HIEFTFIRINBIARET —T
BIE¥ P 6. BEE Web TUH LR EARERA
BESOEOT REE TR BRGINBERERN
R, BT, ZAR SR A P WA RSRE B HREN
A XML 26 (XML AR AT HES T
). EREIREBVAPRERE, RERBA
LI EHE N BEE i B SO R ARIC AR A
EIMR .

B 2 PR i RIETE R B GHBM R (hitp://
59.77. 21. 117 ; 8080/ humanComputation/jsp/english.
isp). P E{E SRR BB RE T B, B)5
i At B )BT S A . R BT T A AR TR T
DSERCERRN S MEE B BSELs A
HE R BoR SR IE 7R 18 B BT e A IR
&, NP RE B IR IR —E R R A
Bh. R YEHEREIEE F BEART MB A
FIANCARE 3CF , IR A XA EF A BN (R A

RSN

2 EEFIANMERE
Fig.2 The Web page for phonetic leaming

BESANCAEN T ER—TRAE, AXE
RRPRANERSS. EREP,REHZ CMU
BB, B 15 BB 24 NS SR N
TETRPER R 39 BiRFon B b F E R &
PRI T E R 1 TR A, P R R
i BAR R R A Rk AT IS B
BB AP R A R ESR FREST R
ERP AW AR TR S. e, b THBA

PR BGMEREESTERHET, EX TR
& PEINTERA T YHEANGRAE F—
TR, RER BTN FRMER T, 28
BT ERRE T — 4, il i X B P AT LA
BEE T EENEEREERNRARTACH
ABIERRB.
3.2 HAhTE

RANRARETITHES  RETTFHRE
KB 10 s X TR, IR 10 s BEFRELL
BEMER. b T RS R, A A shEE R
RS ARET O AR AY 2 FEE R

YR RAHEAEET BRI SR, Bt
AT ENREERFEMEARERETHE SN
B s A E R B R R AR
EEPRETELAHE , SRS E L 100 ms FF
BRI LBE —EERNA. AN ERT. B
MEFRFF LG BRESH —/NESEE. N TH
A BERIE R EARRBEREAES B, M
T —SERA AL BRI B TEE R BRY R
PEE—ERERN (LI 50 ) FREEF M. InR
AFBRE—TMEE B SHNAERIETIRSH
W R ABRBRIEZEE R BN ENE—MEE R
BEARkR XHERFIETHPASRIHAE1
TE2 M EFRHEERR.
3.3 HHNEBIE R ( computer-aided verification )

MF—TR %A S, GWP (41 CMU [ ESP f1
CYC #) FACTory 3F) M ZE 2 A BB B3k —3 e
PHE#HTHETATMRE R EER. SEXFHLFH
BEARBMWE MR E AR, (E MR T Web
R B L ERIERREINERARRRET S
ERR. EREELT, SEREINEBRIFEA
RIFEIR (B HSR SR 48R 140X 5 Bl R i
FEHRE, MR —FEEZIINE T T RAER
HAERR, R AR R4 AR R R —3
BRI N T BFIL R 5o A P ok IR AR AN
AR, BILA T B3nE 8 HA (ASR ) IR
FEIAR B B P s A TR .

A ASR 27 WSI0 g CD1.CD2 #
CD3 WE R &R 2B R, R WSI0 5
CD14 A Nov.'92 ARPA WSJ Test Set ) 330 “[~i&
AT, ZRRE LA AT R R RS
B ITH N 94% R 62.51% . I B R P HWEIE
B h BRI e Hife 45 ASR ARHGHAT IR, 4 SR BE
HRANAIL R, R ESHFNSERLIrE. RaH
ASR BIRE NS FRILIRER R B @A
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R, MR —EE A B, AR AP A RRIL R A
SEFILARERT R, A wmBER " R iE 8
FRARCRRERE. EXAFRABRESEA
LR Z B —Z T

C=1-R_. (1)
AP CFRR—FH, R TR AR IREE. B, IR
AP ARZIESR KRS, RA%A R 5SEHIL
PREE 2 1) ) — B LB 5 R — B PR k.
BEL, AR H—F T ARG R W A AR KR
B EYURRNARRT , —FMEMRK T 0.4 (A8
RO, XERREZHALCTESSHRGRE
1. MEXFERIRERZ A P IR, R HNAND
EEASHIEARTHE HESR Y.

TS E IR AAE A A ASR BRERASEL, [R] 9
RIMRE LRI A B EE R BNE 5 TR
. A RAR DL ASR B A AL ARG
WO A B E R R FARAE S F SR, A
FRHRE—F, RAEBFRANSTRENSE
AR AT B, THE E 2 AT
AR SR AR AT PR AT, DASERR AP MR R B B
B
3.4 REXFHTFE

EREZHT, EEREUNES T TR BRK
A H g MEEATEN—T XML X8, B
DATEREZE B SO ARS8, XML 3¢
BHRT
<7 zml version = “1.0” encoding = “UTF-8"7? >
< ANNOTATION >

< UTTERANCE > speech. file </UTTERANCE >
<LENGTH > number of seconds </LENGTH >

< TEXT > orthographic transcription of the sentence
</TEXT >

<SAMPLINGRATE > 16 <SAMPLINGRATE/ >

< WORDLENGTH > 16 </WORDLENGTH >

< ENDIANNESS > liitle endian </ENDIANNESS >
< NUMBER_SEGMENTS > n
</NUMBER_SEGMENTS >

<SEGMENT > segment01

< FILENAME > segment. file </FILENAME >

<START_TIME > start point </START_TIME >

< SEG_LENGTH > number of seconds

</SEG_LENGTH >

< LABEL >

< WORD_LABEL > word level annotation
</WORD_LABEL >

< PHONE _LABEL > phone level annotation
< /PHONE_LABEL >
</LABEL >
< ANNODATA > annotation01
< WORD_LABEL > word transcription
< /WORD_LABEL >
< WORD_CONFIDENCE > m
< /WORD_CONFIDENCE >
< PHONE_LABEL > phonetic transcription
< /PHONE_LABEL >
< PHONE_CONFIDENCE > m
< /PHONE_CONFIDENCE >
</ANNODATA >

< ANNODATA > annotation20
< WORD_LABEL > word transcription
< /WORD_LABEL >
< WORD_CONFIDENCE > m
< /WORD_CONFIDENCE >
< PHONE_LABEL > phonetic transcription
< /PHONE_LABEL >
< PHONE_CONFIDENCE > m
< /PHONE_CONFIDENCE >
</ANNODATA >
< /SEGMENT >

< SEGMENT > segmentl0
<FILENAME > segment.file </FILENAME >
< START_TIME > time of start point
< /START_TIME >
< SEG_LENGTH > number of seconds
</SEG_LENGTH >

< /SEGMENT >

</ANNOTATION >

1~ SEGMENT #R&AR iC— T IR R i &
FrB AR (S B, SEGMENT fREME & 5 1~
Fir %, H & FILENAME , START _TIME ] SEG _
LENGTH A5 R FH#E & R BN XA B8 R
BERFT 46 i 6] R Ry 82 66 (6], 70 747 4% LABEL F ()
WORD i PHONE 735|174 ASR BURAE BAIA 2 A0
TFME SRR R EER P, B5h, FP AR E
B B ) B A5 B AS7F I T 74 ANNODATA
. K BE B {H ( confidence value) Fj T RERFF
WMARERNTREN—FH N TFEMEERR,
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XML SR g R 20 /A [/l AR EE A
3.5 BREXFHER
WEIXBHAFBAG, REFBARTE
AN FAES i BAERATLAR MBI
T EARAE R B YISRLA R BRI B4 SR
BRI
RPERRRZE, RATEENEPRILEE
H—~EF. R EAFHIRICE G C 7
R XML L2 FB 4 RESEXFIER R I
FCAR AL B R P e H. RERAENA
PR ATH—EE R B SRS H R
R FWMA— B R IFEIET “Done” 41, 3R
ARGEE AT ARESLE AR SRS,
Algorithm: HC-based Transcribing.
INPUT: A speech segment and the corresponding XML
file; An input phoneme string.
OUTPUT: A score of the input.
PROCEDURE
BEGIN
Compare the input string with its reference siring
and compute the consistency between them;
IF (the consistency < 40% )
Discard the input string ;
Return a low score (say 1 point) ;
ELSE
IF (the input string is new for the segment
and there is a free slot in the XML file)
input string — XML file;
Return an adequate score;
ENDIF
IF (the input string = a previously stored string )
Increase the confidence measure of
the stored string;
Retum a high score according to the confi-
dence measure;
ENDIF
IF (the consistency > minimum confidence
valueof the segment)
Delete the string with the minimum
confidence ;
input string — XML file;
Retum an adequate score;
ENDIF
Discard the input string;

Return an adequate score.

ENDIF
END

HEaP, SERRARENERREEFER
HIFE R, EXHARIZEAR S B AR P #ATiER. 10
RETERPRR —RYAAHE BAENER
BAEYE A B 2 (1) R B H e — e, i
B RERREERA 1R, EXNEFEEM 1.
Bk, 5 A R —-F R R B P A i, AR AR
FhBMERREREX. — BB ET T HE
B BAC R B P BN E)S A48 AT A
EET AR E B RCRNEE F BE BiF 89
BV N FEMEE B BRRARKERE
BRI B B RIEE i B .

S/, BEEE R ZRRRRINE S KT8
M—3E, ELEAEIBRIEARE B KRR (RS
TInERFEI RS R, MEN—BERTFR T
BB (40% ) , AR A ERHFA XML ST, Y-
MERERENAIF AR, ENEEEERS L
HAirE R R, &5 XA LR SER R E R 5
WL A BRI IR .

ETARHANSARE LR ERERGE
BFATRESE B P A 7R A 3 R 588 BT 1 BB L.
A THRERZNE, ERRAFFIAT ALHFEBRR
ARE B 2 VI 4R A0 & 250 A B R e AT A i
KB AR B AR i A XML SO R 3. 53
—WE, RE TR ERENIRTERRER,
B4R LB A THF BARSRMBR R A P AR A
R A LHFBEMARTREEE R, TRUAY
WA R4 RFINERE R A RN EE.

4 XBRRITER

BHEifE R Web Z4e8 F Nov.’92 ARPA WS]
Test Set Fp#Y 330 MEF A FEAMGER, EHA
HEFTBRRIST XU HEATUIG, —FER
T 920 MEER B MR BY, #5719 M35
FRASM XEEFFEHATHRE, BEWESR
1 900 MR EE5 2.

FEXX 1900 ARG R BT AL Z R0, 25
EXEFERB r §EEE R, EREP,,.

X FRAH E S B ROIRTSRET B
r,s FRIBE B r &1t ASR RBRRIERESE
BERP,  RRAPET B TR ST
R L (sr) TRB e PERTH. D,.(s, 1) TR
s 1 ¢ 43R PE B ( Levenshiein distance) ,'EFRIE T F
Fref s fl e EREL M s PHREIKER NN
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S8(1, 5) = L(t) - D;(s, t).
R, ESGEE B r BRI R, AVERER P, 00T

R, (r) = (8(z,s) /L(s) ) - 100%,

P (r) = ( 8(z,s) /L{(1) ) - 100%.
R R B 1900 MR EES R B A B T Bk
X FERE  WREX B EET B r A E &R
EHRRRET 40%  MWEFERS ¢ ; IRFA—E
BEHEA2 2 A LHRESR, IBAREE
RBER IR ESR.

SR, RIGHE 588 A AR ER
EE R B HERNE ERAERRENT .

R = ( X8, 8) 7 Y L(t)) +100%,
Po=( Y58, 5)/ YL(s) ) +100%.

B R BA E AR
R, = 72.063%,
P,, = 72.186%.

R BT YU B R IR SR I 8 )5 B9 R P 4
ASSEIRERZH A RE N —H T, RETRY
RPMARBOFHRE, 7R LERE_E 4 B FIRAR
RS PER RS .

5 HXE

XHRE T —#HETFT AR R TER NG
BB RN TR BRI — 1 Web i5F ¥
RGRWEET EWA BANLARE MEPMRE, R
JERIRARTH RS L RGPS, R
VI 4R & ZE A TR i B 4 BRI 4R
HTATHFBR U SRR, & Web REH
— T R B R RN 5 MR T RS
BE—E. JRTH Web REM A WSI0 &R ET
— BN MAEREE. RATRNKAPESK
THE T 7EBE FYB 8] A SE AL T B B R R B4R
H, BRIENATER T RAEREEERRE K
TERR. I WAL TE T AR RS H .
A T VB R B T AE. /R HE  ERE R
PERZFARNER L, REF YRR XEHNH
PR SCH AT B R AR iR BB AR EE SR

LR BRICT H Web RARFERERE,
FRA—SUBEUERRRANERERIZIR. B,
BLRHE] % Web iER %0 REMB, IEX RE
RO A e AP, R, AR R KB /Y
RPZ5REME, BN ZERRETFT MAE S K
BEFINRLUERF LT BH R ELHFES
# WOEBFSFIRRTIAELHNZE, LA
REBEASMEEGENZE. W, REMT R

BIFFRR— T2 W E B P, SHMK—
WA RIEEI PSR, AR RET 2P
AR ERIW RIS, Hid— 2 SR BORE, A TS BB
RPHBH. &5, BRIKNARH ARE S DEEE
HOTRE , B L, /5 SR BT R 2 P IRE E
REFREARN.

R R TR AT — AR HE AT YRR
FASTHR 7 R 7 F A 0 1 B9 B2 . P R &
K HEFEE A BT BRET ST B R TREE
BABHEE. IR RAEERREATHRL
YRR GEIERT B, BIRAARTH RN T ERER
KB X EIEH TR TR 03, Bl A AR
SR PR AR 5B, HAnE B A R
AR R RIE T HIOBRERER R N IUEE
FIE. BRI, W R B EE R REEER
ARIETICR, ATIEIEXHIERE.
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