(191 RFEAREMERRHIR=NG

[51] Int. CI’
GO6F 17/20

. 1 & B T O o R OB

[45] R AEH 200542 A2 H

[21] ZL &H|S 00816483.5

[11] N ES CN 1187693C

[22] BigH 2000.9.30 [21] eaig= 00816483.5
[86] EBRERIE PCT/CN2000/000304 2000.9. 30
[87] EBA% WO02002/029616 #: 2002.4. 11
[851 #HANERME B 2002.5.30
[71] £FWMA ERI/RAH

#ett 3% [ InF4E B

[72] £BA 5 M PUKL SEEE
wER K

[ B 5 5 e i 2 B = ' A
P AR 55 BT

[74] ERRENH

REA

BRI ZER A 4 T B3 10 T B 7 3T

PL B A k05 2ORE 7S E R  EI DU
BEEFVUNRGF KA RS

[54] ZFREHR

[57] #E

IR AR —ATrm, RO Rk, Kk
FHE P P IR R AR AE B &R B R R B R
MEEHPPAREZ A E R EBEUEE. BIRA
EIONEHT R Z N ERAEFERER. BEFZR
R WBRFEABER. EF¥EXR EEREE
VRS 75 AR BT H NS 3 5 = W B & R 5 B
PAEARAE R B SR. AEEFEREREN
HH TR T 5 G A AELAS [ 75 U 1R 3 T 35 A ORI AL
AFIE R  FEZ R AR — 4 75 2R
SESZUINZR B 98 I B A ARG I3 E A% . IR AR
R_E— L BA RS WG A S OR8N 2R SRR
o

700

4R
AFFRNZTESH
TEHEHR

730

[ REANNEE, —LEsiE
’ A—EEATLANRTIOET

791

<)

Fm 3R A B AR R

ISSN1OO&8-4274



00816483. 5 W #® E Ok B H1/45

1. —FFk, €

HF—AEATEEPRAETETRAETHNRARSTHAR—8H
Ea¥, BRMAEFAE—RENE, FMNCE—IBZATE. &
ARG ERE—BMAEZTH LS —ASH T EHH T AR LY
F R AE;

REFEG E—LEFR TRV ATRAETFLLGTE,
AP EHENMEEFR ARV HRE—AFF AT ETH—ATRAFE, £
AARGETEMERTAYGEANETERAZLIRRASEE; HA

RERHZRNGEE, —RFARTRB Fo—28 5 BTN B ZH
ANEEF LA,

AXFPBEHBITROEMARAE T RERET ALK,

2. JeBRAIER 1 FRSGF %, X¥EAEFSETHE B R T
B R RD RT AR (HMM) .

3. deiFl &K 2 ARG FE, XFPxEe HMM 2 —AMEA &
I RA KT EHNE HMM b AR A48 £ 6 LR IR ad s 4 F
HMM.

4. B AER 2 TR FE, RPEIRBLEFRPGRE
AT B 6938 & HMM R A &A1) 88 SRR,

5. oA BR 1 TR F &, X F=-AF ML % (AMDF)
FRET ALK

6. R A RR 1R FT &k, XV EFANECIET AR, Mel
AR #RH (MFCC) , RENTARKNGE—HFE _FH.

7. kAl BRK 6 PFRGF K, Lo

FRENETHEARE, €A

HHAR TP TR A% BN ABAL G 548 -F 394i;

FeHNAT 5 6 T 3 4L 6 B R BAL R SR A4 394 e — A RUAR
*®E; Fa
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A BIRGB| X F R4 F BB E SR X F o2
P B4 69 18 B KRR B AR E AR5,

8. B AR 6 TR F %, AV ARTRABET—M
BEKBREBUAFRRARTFHREE T,

9. Je A BR 1R T, X Piéa-5a k800 k%A
FatHEEGETRT R R M.

10 A ZRK 1R FTE XPRTHABEY BT FARLEY
SR M) 18 0 AR S BLARSE B R LR B M b 6 s H AR A
FHBARESAER EMNES, ARALRALEATHENAEKR
CLERER. BEEAR. HMEAFEGEL.

11 2o F|ER 106953, RYAFFERENBE FHREZTEY
FRANEAREMAMGEEFF T AROSEAFRETENS
EHEF.

12 3o F| &R 11 REF%k, AP AEFEARLEAAMREEE
HMEXRR FANEIAFTBHAEERRSTE.

13 dol AR 12 88Tk, RVYARNERELEA—HERAEA
e AUE SR T & TP T FUT R

14 3o B F| R 13RBKTEH, AYAENERL—MREAREY
56 S RAMAE| A T %FREFF ALY ETETHARIEALLK
¥,

15— A%, af:

— A RBIHRE,

—ARABEE, COFE—HETHTHY, FAETFHTED
PRE—AFEFAFTEPH—ARAEFE, LAHRAKETEHER
R FANETERAZTHRASHETE;

—NFAERRET, BREBREAR—ANEATHEPAETYET
BAEFHRANRE TR —AREQ T, ARAEFTOE—ISA
#, HFAFNCE—REIAFE, FAREGERE—PBAZTFFAL
e ANAAMYGFRAEEH T RARE;
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—AREBBEA, IRABEARERIEGFhiETR TN
FEEFIRRANBEAE T 02T K, S BRIERAN B GFX,
— 40 78 b AR fo—48 5 8 T LA R S4T30 R A LR A A EE P
2R SRS 2

16 AR A1 K 15 R ALK, X T ENEFR TR BHBE TR
— AT G RED RTRAMYE (HMM) .

17 B FIER 1629 R %, X PEdRBAETFR PG RFE
32t B 4938 & HMM kM R FAE QA% T AR,

18 A A)ER 15 A%, R PRIEMBETAM F 34080 K
(AMDF) #R&H5¥8.

19 BABER IS ALK, XV FARECHET AR, Mel NiF
ik A (MFCC) , HRHEHGEFRAEKUE PR =K.

20 A AR 150 ERR, X P ERRELBTRENET
84 T 3o 2k 68 & BB AL R R i — A AR E, A E 9
3 X B ISt b at 69 F R BAE B LR K T 448 M 6 B RAL
MR E, XFRERALS PHASE LG T AL S
41 4l

21. deRAIER 20 R ARG, X PRAFTHAREL—A
HIRAKB R A BUTRBARE T P RFRET,

22. eBRFER 15 FRHER, AP AXTHAREVET A
A AE 6 S R M i AR F BARIR B R G LIRA A F S Ak
RAELEETNMARESABRLEDEE, BRALANEH T
BAEROAEFER. BEER. AERMEGER.

23. iR BK 22 RMEL, AVPiEAAFREROENETH
ZEEQAEAGTREE, aHARLRANELFEFEEFAHE
SAEEATREAEEGHEAEY, HETERCELFRRETER
ERAFAYIAY, AIAETRAERRANETE, HAERKOAHER
A—a A TR, CMNATEII%EEGNAPFHGEFER,
EEQERQE—MAARAENB LRI, SMNBME A T %f
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MATEAETTETHEETHRAAATLRT.
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DR-DACES ER A EY %P8
REFXTRANREATHNTRAERA

FAR AR,

AEAYBEFTIRANAR. EREK, KEATEA G REHLF X
KAERAERINRNBEZ BT PRANRAE T T . EXAA4.

LE X &8

AREF RN RERER TGRS REHF LB R A B FH
BT UM AN REBNZET(Hle—AEH R B )RR (&
AP FFHREFLT) BAFFIAMBERTRARNEASFFI AT
AERTHROGFORFAFT. HTX, ARBTRNESH AR K X
THAERBRRAEGHALRERATREEARNKE FFHBAAFTIHY
ENRAFF]. BF, SHAREFTRANAA AL TREFEARED
RT (kMR (CDHMM ) & 5 FRAY

BHIAABARGET HMM HEFRNAARAR 1 IFHEX
HEHRBRE ERGFH. REETERBEGHRAEA (52 100 ¥
i) Aot LA TFRERSE—FE, EATOHEFERBAGE
FHASEHAIEQE. AEFEAL, BLREDLRTAHY (HMM)
HEEARREEFEL (FledE) BN EFRIESK. EAERL,
BHMRBEEIMIEFRPHRFEEET HMM RHRHFA 7 85395
(lattice) . A#ENERLE, RASFHEIR I AN RF AL LHMERAL
H BRI LA A KRB NAETHEEH R K RS, REEXA HRE
LEM, FXEE. EEF. ARBEENRTAMES RN RS T AE
Bt pEgE .

REFFRAREERALLARTF LR g RGO &M, R XER
REETHARALEMBH., ATRAIBRFHRINAREFLRAH
fb, ARG RGERSETIRANAAN LAF BRI FBARAREEFGE
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BRAE (BI85, JAREFE) . GERABR AT BT, 4
FFMBEOREANBFRATH—A. Hlde, LBETEFHFATH TR
BMBEATHREANAERFHG—A: AFE (REMHRKE—F), AL
(EHKE—F), LF (XEHKE=ZF), XF (REHHBE) F
PHERRE (REHRGLE)  XBEVRAEA. ABGEY Al
FESEX TR ERGHR. RARREETLEKNERLA IR FRGE
FPHEFARXARRANEL, BnFRAAREETRANERRE.

JUt+F Rk FRRANCERATEEFTRANGREIE, — ANk
AT RSN RANEFTY (FHFP#F) pEFA. SX/AAGET
HMM # %5 % RANEEY, Hlef FERESGFH, BXEALEHNNN KX
2& ¥ & AR A (pitch contour) TARANFI Y EA. F#EMEY
HIRANEATEFIHRAFEFRGRN. »RAFRLIEFFEFEFR
B, XFFERSFRARITEN FRELEEEFLTVRNES. ¥, £
HEEZTRAT, FPHARERFENY. EEANRANIHRLERN T A
RATF. BEEFEFANGTFHRBRG4ET I ATFERAEFTERY. XX,
EHBEEFH-APRGETFTHERFEEFARRIRE TETHRE. LB
BERARERAZF AN LETLE.

HHER,AMNMAREFRBERIGEEEEFETRNARAIAE T EH
%5, BT REE—A58# (ceptra) KL FEARF 8 F F R,
Xk RGAT AT T . AAXLRARFT AR RERETEY
EFEERARACERNEALR. BT, EEFANLBHRCERG E
Wik i R HH R EF .

ARAE

AEAHBHETFRBRAERALFXKFA ALK R BRLF
FRANRGETHTE. AEMERL.

AERARB—RF ik, 0 AR THEAAFVETRNEF
HIMARE THBRR—ARIESE, FRAZETFCE—RSAH, 549
QE—FIAETE, BAFEAERA—HBNETFHLOL—A2F
2t BB &A1 RN AE; REREG TR —HiEFE TR AE

7
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BAEETPCLHEE, AP ENETRTRBHYRA—AF A AT X
FH—ATREE, BARRAGETSHERE ARG ETERA TN
FENEE, AARBERAZ L GEFE, — ALK THE—EFRAT/L
AN HEMAFTT L26HE, AP EHBRTROCEARARZ T T HR
FiRSHK.

REARB—F R, O3 —APEEKRE, —MHBKER,
€ aE—aEFETHE, SMEEFATRAHREA—AFERAEET
H—ARAFE, FAARGETLEAERRAGERGTERAEH R
ReEE; —ARHEBREL, EREBDREAK-NMEATEERATS
BFBEWMAETHORNETHBER—AFEOE, FRAZEFOE IS
A, BARAE—RSIANAETE, FAREAEREA—HBASEIIE
A —ASH 2 LW FAME & EFREIE; F—ARBBELT, IR
A B 3 FUARIE A AR 6 & Ao F AT AR AT B AR R A e qE
FrasedE, FERERMNBSGEE, —ARA% T fo—4 5
BN BATHERA R BRI B RAEET T S HIARET.

B+ B 9L 9

ATRBHETUAELTHREREILAGHEFRE, HP:

B1AFHEFEFRAFEAN ARG LEREHGEH;

A2RAFATFALANBETRANRGEH A LA HHRE;

A37FHTAFEFAEZ R EFSHTRARERYG —AHF;

Ba4F7HTAFREREZERNEN TR HEYG—A6F;

BAs2EAMRETF HMM &5 8B B H);

Boer TAFREAANFT R~ AN ERFGARE;

BTl TEATFRAEAAY T RGN ERDGALE.

Bk 365 X,

ETEHHF@RFBRY, HTRBENERLILA, 252 EAhmY
HATHR. ROFAABRBERAARTAER, FREFXELKEYL
RS EMARIARLA.

ETEHHFET, RELALAZTA—ANER 4 KA LEHEGiFE

8
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BiEFRANAGRBEE ARSI TR, X, RN BTERMIN. #
BALYE, EARALANEN P ELANAER LR ERLREARY
., EEEEARLE, FABAMER-ALEFETE. A—AKEHTF,
B TR —AM BB 69 T RER 5 FRBNRALH TR, AAA
EaRSyW—AFeRERE B EBHF B —AMARE, RRARERE
AR AL S 489 A k.5 (spark point) . EXTFAKA—A KB4 R
MNEBd, Jed AR BN AEN 4230 £ 468 (WER) A 9.9% M
%3 85%. EEEEARE, —ALARAFAYIAFTBAEATRH
MEE, RERFEELEONAEETET. EZTRINE, 4084
Pl SR —A P B E RN EME. ERBALAMBTHRET,
BEEAGFBESRLIAEMENS5%%E) 78%. EFERL, BA
—48 F AR 2 S D] % 4R o) @) A AR AL 30 46 #ER L& AR
EROBAET R E P24 (EREALRHEIEY XARKT
04%) . BEGERLE, XELAR B H)iE6) & AL E| R HAIC
AF.

E—AE#kpE, —ARAFTEEREFET (PfEERE) T
—ARAEETHRAETRERR— AR EATE. BAEFOLLE—AE
AMIFAEA G —RSAFE. EAHEGERA—HRANETIH
Bas—A4AtEBNERE LY T ARE. RiBNESER—AE
FHABEBTRAEETT LT, FABFREREL—LEF R
FERY—ATAEE. BAMEGETEHERR S E RN FEH
HERAWEEFLBATRAANGGBE, BERERANGEE,
— 4038 G AR fo— 2 F A T AN B R AGE S T 4. A
L, FAEE G B TR AN L RRD RT RARE
(HMM) . E—AFZ#HF, stEH HMM —ANRA KM RSTH
b HMM b & A R A48 % 69 SRR B oh 38 4 B K HMM.
E—Axasd, AEABAETRTORTEEHET HMM R
WREAA AR, E—AKHHT, RAFHERSIK
(AMDF) AT #RiEF ALK, A—AX#HT, FARES
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A PTEB &) EMBAL, Mel 315 # & ¥ ( Mel-frequency Cepstral
Coefficients MFCC) , R F RS KN FE —F R —F&. £ %#
b, BEATHFXFRBAESGERRE: (1) HXRALTF
iRk b EF MBS 543 (running average) {i; (2) @A
18 5 64 TF %6 4L 89 TR B AL SUR ST 4 m— A MARE; (3)
MEERIEINAF RSB G T RABAEBELRX T 44-F 1k
HREEEJBENESE. E—AZAHATY, RARTRLE—NRRK
KAREBAFRBAETPHRF . REAER FETREET AR
FE. FEMEE. ROEALPRHFRABRTFREEFTRAN, LTAEM
FRERFAATYTETHNETRAT R, TEFRL.

ERILE AL RA SRS TGERA THRE F ALV E
THEFRETALBHER, ERARBRARELSER, KXAH
BRLER Fik/ A AECRBEFRFREFETIAACERESP
EFRAEYET.

do LAFR, $BEREAFERETYET. $@EPAKE 400
AEED (REFA). 3HEATFT TUAROAREAFRAAXEK. B,
W DE P AL 1400 AFEREFT . RETETHGRN, FA4
EYAE - NYFHRSALTUARXKRTASH —AFFHKe:

V> (A EIWE

EHD> HE

HED [(PTHFIAFAF]

vE> AF

BED (¥, *E)

MEVNEGRETAER, —AEFHERFRITET—ALH
F, A—AEFHHERLITRE—AEAF, —IMRAF, —I=ZA
F, ABREFLERGAEL, A FRFLERGRAT, FF. A
AFAREAGEHRAF, EAFFRESHTHRARE N ERGF
% I BRI R — A2 B 4G4 4 B D R T RAR (HMM) .

AEAERFEAAGARTRE. AREAEA, Azt gRA LR

10
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HNEMTHEER LGS EYh. LEFERLE, FRIENZT
AANFEICER., AREEAL, FRE¥ERY, LAREATIRT
AFHAXK. FEREAARA—ANEFHFRARERTARLEETY
FAFHEFRAAHEL. Bib, IAFH T AR LAARETEA TS
AR, S FEEEELRGE, TAETREYGE R ML RN TS
Bt FHEERAMETARBRER. FALALRLR QAR EFFFEZR
BERH, AARAREFRSIAALERSHAR L. AFEXREL, £
BT, ~NEFHFRTHRRALEEL. P, S—Rikd Rk
AAZEEFFN, A FPHARLBMAERE~ANEFHAEA. &
TZ, H-AEPHEE2IEEREGBH. BER—AEFVEA%
B ERMET AR AR RN EATG T A EGY4. A, £
HBOERLE, RAKEGHALAIRANHNEELE R,

HRIE ERRE S f ARG L ARG A, AR R — AR SE
RS, WA, —AEFHEANEFHEABTRI[BEHLE—
¥ EEF LR AN, £—ALHAT, A A% 23
B A8 A HBRBRHEARSRETETFARAKFEATER
A, BALHFEABRYER. BREALIE FFHBEPBR—AE 5%
MEE. AT 48 MEE, XL HFEIAFAAXE, AieH#Es
REBANGERRER (Gl X LB BFRAFONERSIAK, FF).
EA AR 93 F 4 M2 RE & AR ¥FHE LR R TR &FE.
Bw a8 AEAMETHENNEYTUARLF S REIAGSEFFATE.
Bit, ~AMEARGFFREERSOA 18 AAFEEA, AP 484K
HEFPEHHFAHFHRF SR ZNGFERAETE. E—AK#kHF, —
LA FRABMBXLEETRELERBEGBHTHHFFATELL T,
BitMANRXEREFRA, FEFATERLSPERAHEER 178 Hing)
185, M FEFRABMAXFTEFRAETERSGALHE, sTRGIAH
HEFRFLMMBREFRP. AR, EAERLEA—AER
A 2 5 ) Sk 3R 49 @) R Ao MR 2D 49k F-#( pronunciation Lattice ).
B—AREHF, BHIHFRRIAFBEARRHEELR LG FRY%

11
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AP de T

@3 FFAHAT AAFREARN

(1)333>223

2)1*39123

(3)2%3>223

@) 4*3>423

AAEFRY, AN “3339223” ERERBHFIA=ZAFEFY
QIRBEE R T AAT I AP RBE—ANFFHZF ( “2237 ) . A
R “1%35123” ®F%FE—FEFHF (B-AN—FEFF)H=FFY (K
B—AZEER)LAMHEEETFHBEBR—FET. X408, AR “2
33223 ERA_FEFEF (B—A=FFY) 5=FFF (RE—
AZEEF)ZNHEEFFHBOER=—FFF. B, AA “4*3>
423" BAEWEER (B AWEEY) E=Z=FFYF (RBE—1N=F
EFH) LM EETFBBER=—FFY.

b) BA2AZEFFNAATE LARN:

33523

BARNEARESEARAEF—ANZETFHZFHFTHER—F
&%,
) B —A—FTY “il” , “qil” , K “bal” (HHFETHk)
FHEHZR—AGEEZTY “bud” (HFATH) GEaLF 4400, &
EEpRH—FEFFHUWRR=F.

L& 9 AFREAANMA TFREINGEKES S KFBOGEE
# .

s FiEQEREGFRER, FE-RBRABOSARMIEETFRYT
BB RIA. Fb, XBMAERTF—AEGHERCINGRTER
AMOSEREREETFRY. HATEHGEALGERER, XEEG
M RABRANEHRETNCEHMEETFRYP.

B2EMT XATFEATALALGETAN R LR 200 69— A L6464
BB, B 2HF, R4 200 &8 —ABBHBRE (A/D) 210, —ANF

12
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AEFHT B SR 220, —ARBE 230, —AF FRA 240, Fo
—ANE TR 250, HAEA A/D 210 FREABAEFTHRALF 250
HATHFN., BFETEABMSRNBEED 10, 155 20 BB T,
3B BAE T U R AR —ARA FREWAAZ T H ARG A
stEdiEd ¥, EAE#AT, RiEGERLS LT B[ EACTF
ARG ELE. E—AFRH P, REFAMEZS, MFCC, ¥
MFCC #3# ¥ -4 ¥ MFCC LR 44 F ¥R EQ TN E. FEMHRSE
¥t 220 FAGHEAERERBAZIMRSE 230, ARGHE 230 # A
7 AR 240 FiE TR 250 AR AREUAKEGEHHIES EFEFH
GHATEAREMENEGRIAFT]. ERAREHAF, FFHRY 240
Q4 —AEB L F XRBHFAHRY T EFATERS. LR, AR
HEAGETLEHERRAGHFRGTEHAARZRAGEFE. Bib, 48
AXMBFFPHEANBTYTRAEA SR IANNEREFREE. £—A
EhRHIE, —REFEAHIXLEEREEFERRYYFEF ER
FEALY, BAMAXRIFEA, FERTERSFTEANHEEN
178 W3] 185. *FAEFEABMALE F AT ELSHAEHE,
R B EB RSB R FRY. LR, EEHERLRE
f—4a AR AN 2 3 ] B ARG IEEE. A KH
B, HHHFERIANAFATHARNABRFEA LG E AR, WD
iR T 9NN, bk THBIEER LG E AR, —&iEg
kA BLN R RETHCBE NI EEFRT.

BRABE 2, E—A%xkH ¥, #AFHEMs R (AMDF)
FEMEETRFPHREARLK. RE—ROGER, RBTETEAR
EFHAZER. TR THEIRAERSATALY. BIFTHTRA
AMDF F ik R ¥4 —AwEFiaaey AR —ANF. 0B 3P+,
E#ETHAPAARENRTTRARRAHEY, AXEHT, FRANGT
BLEBRE. EAFRIFAEFHSGARL, FRAGFESEALY
X, EFRHFHRATNEFRGHLSHRAFM., E—AKXHT, RAR
TP AL A R

13
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(1) BRBIHA L LT oHEH4E;

(2) AT 48 FREA R8T B — A MRS ;

(3) $FENEFRIERIAE RS, FRABAZRX T
48 - 348 69 38 B X AR e E— AR B

(4) BAES AL BB L - AFBKBREBAFRRERT.

AEFRIMAMNEREEDTRBLEFTARATZRLEGM T
BAEFE. B47ETESE I PFHEGHRRAERTPRLEZS
HERRE. B 457, PREHETAAMLERFHFETAERRE S
HAR G F KA E R, E—AFEHF, FREGTHELM S
HeFRIIEN — AR K, B EEE, AEFRERNGRALATFREZN
BALH, LAREAFERSEALEHRFOAF L.

B 52 EAET ALY ORI EF FHRY 240 T HA THIEF R
A A F HMM 5N QG —A LR S B 5 (B EERT
AYBRE TR ETE) . HAEGE T AP TIAM
AR —AE 6 HMM. =8 4 7, —A HMM EAF —ARE (1-5)
B EL, dELou—ANMRIEE (a2,223,33485) o Fa— A MBI
£ X A4 E (b2(01),b2(02),3(03),b4(04),b4(05),b4(05)) T &~ & fa R A
WBRIEE a A TARE i WRIRE j R EANLRIRLESRLFH bilo))
ATFARE i FA-ARRNGE o4k E. Bk, R EHIE T
BpTE M, R ERRTGETER. B, REES, RIEE
o Folr B IR ESZHA FAL—A HMM & 5%, B 2 A6
HMM BA £- £33, AAZRA T, 2ARER B A IARNRE S
AR TEN S ARESGHH:

M
b,(0,)= ¢, N(o,my,Vy)
k=1

At e RRE jFRASF RARE, VOV FRE TR
kAR EGHE myFehF £ Ve 5T RH.

B 6t TEAFALZMNFE 600 84— A LRHGALE, X P A
ARG LR MR EAER LM A AR, £k 610, EEFER
tlEAAAiEep SR EEE . FAMLUNEETMAT TN

14
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R RS ABOSRMEEO T TR ELT. £k 620, EEFERL
AAHARAYEELENERRAGFRANETEZEFEFREELEL T
FRFE (Fl—AEAREEFRAYEIAETREARLAGETE) . —
LEEFRALB NI RXLEERESLFLABGHERSAOFAAREE
Fo. P 630, AAEKRLER—F BTN S| %80
S R Ak, £ 640, £iEHER Ll—BEGERAR
Fat ek EFRAME®ETFRYABRMEGERA LG F AR,

B 7 FHTEATRARLANETRINFE 700 8 — A ERHH AL
B. Fik 700 A3k 701 Fr2eHPATH| 710. £k 710, —ANAFTHE
PBEFET (FleBEE3E) P—ARAETHRARZTHRERR—
HRHEAE. MAFEF AL —ASNMAIAEN R QL —REATE.
FAKEAERE—HMBAZETIHALCE—AL2H AW FHE L
S F AR, A3k 720, REFEGEF—HESTRITRE A LR
FrasuFE. EAETHEARR—AFFAETETH—ATRAF
*. RAAARKETLEHERANERGTFEMANRARRAGEFEFL
WA THRRE G EEHA . £33k 730, RERNGEFE, —aN%iTH
R fe—i8 F AT AZRAETFLSNE, E—AXKEHT, &
AR A A F R P FEESHHEES HMM RAR—AE 6%
HARE,

KECBEAREERPBRET AL, ERAFARERARRE
WHHBRETUAERFSTHRFTR. B8, TP EH.

15
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300

250

200

150
& 3

100

350
300+
2501
200+
150}
100+
oS0}

18



00816483. 5 ol B O B 4|

]
350

250 300

200

& 4

100 150

50

244
23§

27
26}
25}
2.2l
2.1



H5/1TH

I RS

o

00816483. 5

& £l
(ElimLl)
fid?

20



00816483. 5 oW B O B e /1)

01 600
T

610

EEFRERL, BHEFREEEEEE, N
EHERESPHHE RS, FEREMME
ARES B ESERLEAED
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