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B I1E
3 &I

BWERREERFS, HEREOEHICHRWEHATH BBWMTH) 2EHIT 22D, A
FMNER2RBBT 2B EHESDICT EHEN, WROREISHRICES T, Hikk
AHMETIVPERMREOBRDSIBEL T RbNTEE (1.

RROBGHEDBFER. ()BT THELTORVENVWREENS, AXT NS LDy
TARS LW ERBEESTL, QMBI NERMEESENZ -2 L LT, REA
ANE—V L DEOEBNEE LY, RANX -V OFEETROIZLTH S, I, (1)
T WETFUIN (TP D ANY MVHEE) T TR NS LKL W - EREBIHTE 2.
(2) Ti&. DTW(Dynamic Time Warping). HMM (Hidden Markov Model). LVQ(Lerning
Vector Quantization)s MW EEBET N LWV ERBHE7 NIV XLPRELE 2, 3] £
()& 2 2lHAELEEALZA-FWxY hT =T LW ERIFLRBEL = [4].
ZHL O, MEICLZBENP RV Vo, ARYFBKEIHERRETICEWT,
BMBHES L VIERREFSNEEFORTEE ST (BWTH) 2L LE. LD
U, BEMEMENE &S RRIICBW T, RENE -V ORBEOEEH NS, KRB
TE5ATIV—DBRNE -V L DHBENREL Y, BFBROKRE L 250, B#*E
DEFTERBVWTWE, ZOMBEEERRT 220, BEMIMEINEFHEH O RYHL %
FTOBRNE — Y BB T 5 Hik. HREDODARY NUVERHET 5 5. b hoghE
HEUEEZHVWDHIKR, ZANVE) Y TEMEMBLUTHE2RE (HE) T2 HERE
MREINTVWED, BHRALEFICE L TEHVWEFRRBBINTH - £,

2. EEOWER AR OKLRIC LY, HIEEOE B SRR LX)V —E e
ETCEBAVEBEET UNREREIN, ZHhE2HARROAE L UTHEBHICHRY AN &
DEVWIEHELH D (1], ZORLEIT. PR 7 1 VX KB L EREHMEROBRERE L 5
THY, TNEAVWEEFARBIWEETEAL2ED, {ERELIVEEN TV VO #HE



©H5[1,9, LAHL, TALEEMENPRELIRBICHS T, BERLOBFIIHNLR,
ZDEDIC, WA ERICES ERBBOWRIE. B LBEN OB & LB 28N
MWE, BRABRBEBE2ZFTCEEDN, ZZIKEHEZTLVWORBAVWOTHEATWE,

—%. EEOEROEFFED KR LY OREFRRICE T2 HBEHAORRICE Y, TR
TR ARRBEHEBEY AT L0—RL L TEALN, BREOIZHRECHBED RE LA
EDSLNTWVWDS [5l, ZNIE. McCukHREWVWSETNVFE—XNVARBLK, EMSDOHED
HHDRR, KRBT AX Y TRBRE VWS EBZREDD, BKEDEEMRICKE RBE
FHEZXTWS, £, 22U EORAYE-UMBEELTWTH, — 5 &2 BRWICHEEUT 8
THBEEIR HIFIVN=FT 4 =R LWOHEE LOPHREMEIATETWSE, Z
DHRPBZ2RA . TOHNEFHOEY, FIROEYFOE W, FHOENWL W=
ZENBEBLTVELEEZEALNTVEAR, EF-ETYLLEZERDIM>TWARW [9)
UL, 45, HEBUTREEZEODID BT ZN 2L WO BEN S, EREOER
# (Auditory Scene Analysis)[6, 7] ICBI T 2 IR RAVHE S LD DOH Y., THH DT
BEEHWET2EBRELRoTWD 38, ZOMEMND. AVTFIUN—FT 1 —%RH 5
WIREFRSMEZET VAT EZLICEY, BREFICL > THERFET Z2RBRNL, OF
ERATELVWD ZENARICRS. o T ZOETIVLERFTENE, BT THEL
TVWRVWENWRERETERYBTIZEAMEBERY, ZhEFliEe 352 LT, #
FICBWERTBANOFH AT EZRMETES 9. &, Marr[10] KX 2 RE D ERH
WOLD %, WROFEHEBOME 11, 12, B IKMITTOHELRALZRETEZS,

ZOWROBRMBITNCESFHEBETVOMIEL LT, W 2 DOEEFIHE S H
TW3 25, RERMRETIVE LTI, Sheffield K# D Brown & Cooke b [15, 16, 17, 18]
KCEHHEBANY MNCEHUESRET V. MIT O Ellis[19] i< & 2 0B FE2H 7 )V —
EYTHRAUERY ANESBEET IV, NTT OHES 20, 21| KX 2WEOEREN 2~
WFI—YVzY MNVATLAL IS TEBLESBEOELEFANDZ, £, RROWMED
23, 24] &, 2 D DFEBEBE D D DEEMRICBE LT, AX7 vO 7 5L EOBEBOKH L
DEHEAMTOECIH AL DERWEGREETVMELTWS, LML, WFhOHAERET
WERBANRY MV (NI =) 2HWESEEEZEZATWEED, 2DO0F5MNH U HEEK
HEDOE D220 LOR5E, BTRCTHETETVILREFVWEL,

BAE, H—EAERBERICBVWTRR2ICSET 2201, RIE\ERANXT MU OIChE
HEBRLRTHERS RV EWDEHICD [26, 27 EARWRFHESHELETH 5 2
WS HREICRYMEATYS [28), RBRX T, 20 2BBSEMEOHED 1 DL L
T MENMAMENEHEBED SIRIEANRY MVEAHOW S & B8 U CEFERE & H i
T2HEERET L. $E2. RETNVEAMOEREREICEOE TN A -ARELES



&, RBFAF VY VBBEOTEETNICREZ L 21T,

B2ETI, BRICEHIZAMER, LHEFEZNMRLEROBRBIICOWTHHA
T5, ZORT, MREOBRBNICESFHEBRETNVICOWT, BEOHROMER 2
BRL. AFREORAa*HHETZ, EIBETWE. AHEOETIVOMELTHL., 2HE
DEEREDOERL 24T R D, BAETIE, KEFTIVOHLDE 25 Gammatone filter % &
JEBEB L U 7= wavelet ZHTEBRICDOWT, ZORFHELHEREELRT. B OHETH,.
ERESINEYPHENS A - ZDOEHFEERT RIS, ZhEAWE2HEESE7 VD
VALEFHHT S, EOETE., AFEOEIEERTEDIC, 2BLEDOY IV —
vavkEREELeH, BEBTETE, 2MERREARMOERREICELOEENT X -4
BEETROIZLICKY, HEFT AV TBROTZNET VLR THZ Z L &R
T, RIS, BOETHREBNS,



MEROER

ZOETHEH, AREDO LB L RIWRICET LAY, DHETBZWMR 2R,
7=, Bregman I & o TRB SN = ‘PR OB FRMAT (Auditory Scene Analysis)” & FHR
R ZHHE L., ZNKES W OWDOHEBRET NV ERNT 5 & & BICHER EIEE
T5, REIC, AMAORAE2BNS,

2.1 BECBYH4EHEEN - LHEZIEFFAROR

2.1.1 {M[EH (phase-lock)

PER OMREFR KTREE OB ICHBT2EEAH Y. Zh 2MMHEFEB (phase-lock) &
WS, 2D EMHRENIVZDORREMBEE. FRBORAFHEZIXZ0BBEL 25, B
RO KOMMEEEEIR, BRETNVICISBMYANSNIBHMTH S,

ZOMBF, HBEOTANECTVWS (AHICTANECTVS) L&, 2HEN
BELTWBZERTIEND, 2HBHMOBEATANY & 43 26 AFETHE.
ZONMHEOTNERAMNHEERZEL., 202 2EBTHEOFEANMY ELTWVWS, FMICD
WTiE, BEEETHBREZLIIT 5,

2.1.2 HERATZ X VIHEK

2ODFENTIZABPHICERAT L E, ~FOFIL Lo TR/NTHEEN EF L, fDE
BHEEVAITREIOARBRETAF YV IATWS, £, ZOBRNATHEED L %
RAFVITRLEVWW, ATV TEEEIYAN—LIATVWS, ZOXAFVFICHET B
RO ERRIL. Fletcher ® Pattersons Moore ® 21Z Uo. FZ4TRhbHhTWEN, Z



NBRIEE T 4V EOHEE (BWAFER) ZWETEEDIC, YAA—-DORHENLE & &
WL RbATWE, LML, AHBE-DOERET7 A VA 2> THEEMIOTRAR
L ZANVREOKEETRD ZLERIERLH S [31]. Hall Hik, 1HTT 1V RH
DHBEICE > TEHTLIHFICTRAY SNEERBERE S ORMAVBHIC LD WHBIEERL
(32l ZOERTIE. YAA—OHLENEZ I[kH &L, 2BEDOT AN —:

o FIEARIAT, 2D HAR 2 RBEE CHIC RS T 2 BRME (5> 4 LHE
M)

o MBAARKHAT, oW o Y UEEETEHR L ZHERMEST (AM HEMT)

EABULE. ZERIE. AR MV UARNVE-FICULEYAH —OFFERIEEZE LT, 1[kHz)
400(ms] DEEKEEBEOBEERELE, ZORKE, H2.10& D10, YAH— OHBKIE
AP (< 130[Hz]) £ 22Tk SYELME (R) LEHFAMET (M) OWIFNTHREFO
BIEANE ML ZDICx U, WIHENEWY (> 130[Hz]) £ 25Tl YR LEEEFDOSA,.
BEORMMERIEMLE T, BRMEDSE. EFORMENEILE, ZOYAF Y TREDRE
Dl HEF X F > VFEER (Co-modulation masking release) & M., #F OIRIEZE
AERRDFERBHEE T BRI 2 BT VWD ZLICHRL TWS [32].
ZOMAX. BRI NVABEOREGK LR TS LIVWHEBLR-THY, EH5ETRH
ERB O 2RETZELEZDEIMY L RoTWS, £, ETD XD RERT —XiTx
L. BOETIE. 2HEDHENTRTHEZLERL, BTETIE. AMEOET VAL
BRTAXVTBEOTHENRETIVICREZLERLTWS,

2.2 BEEOEEHBIT

Bregman iX. “Auditory Scene Analysis”[6] TZ < DREROHERDER L ZRET L

« R OB RMNT (Auditory Scene Analysis) 2B L TWS, ZHiE. 5 X TICMHEH]

Lﬁnéhf%t%ﬁﬁﬁﬁﬁ%%\%%@UT%%%%E?&F@@%%KbT%XE

FTZLICEY, BB—WICHBLESDLLEEDTHS, 22T, BRBITLiX. BEMID
BONLHIMICESWTHROBERE BT ZLEZRBIKRL TS,

PEEE. BRETOMELBHICHENTVWEEDICEL 2B LhkV, LML, B4
DHERRT 2HEMER BRADFEIS ODEEFPHAE. RE, BELWVW-o k) REIC
BWT, AEICANSD Y, APAEEZTVWEIL 2RI ZZLIE. FEPEREICEIT 24
HINRWRY, ~BHRBEOHRWHELRETH S 8, ZORBERMEEZMHE EDIC,
Bregman &, BEREAFA LTV B HIHRED WL Do & HFEES (Acoustic events) I B

5



T T T T 1 77 [
EHE
W 6o | R Loo-
[dB SPL] | R o
| R
MM
55 + '/|R I \I:\/I _
/IM \
M
50 | T, -
|
45 — 1 | | | | //// | —
A 2 3 4 5 1.0

v AH—iEE (kHz)

B 2.1: £BF~ XX VIRE OB

FT 5 4SOOI RIS RIHI L LTERTWS (7, Z0%RHHIIE. KD4o
TEeHHLNTWS,

1. HBDOIMS ENY SEBTFTNYICET 257
2. WL AL ICBIT 5 A
3. FMBEERICEI T B A

4. 1 DDOBBERICAELHZMICET 2K

Bregman OFHHICENIX, WRIE. ZOHAMEAVWT, A-oTEEEDOMETY 28
BOEDARNY —LICHT, AROBRERXRAZ ZLICRS, BWENFESFHBEES.
BEREEZSNTWAHKE. AL L2 2FICHWTEERANE S 2 BHMICHERL -
*%f&ét%k%hfué@hit\ﬁ%%vxxzﬁﬁﬁ%\ﬁ%4&ﬂmbf%

FERENICOHET IBRBIOBETHI2LBADNTWVS,
iﬁnfu‘ﬁwltﬁ%4%mhé:tﬁ 2T HEEERNT WS, FMIC
DWTIE, EESETHRNZZLICT S, M. EFTOHANE. Bregman BRI 5 L D1,
INTIRTTHELIEVWAT., HHEATZD4>OHAINDOHN o TWBICTERW,
WIS, ZUB4AODERBHEANCOWTEEB % H T THHET 5,

6



2.2.1 FHBOILEEY/ZETHVICET HFA]

ZORAWFANL, EERRFEIARICHAT - EYK-EY LARW WD Z L &R
LTWad, Wiz se, D31 20FFRTHELLEFR., AHRICHAE-EYKR-EY T
BN, MOFRTCHECEFIHEFOFLHKFICHE VK- EY LARW ZEEEKL
TwW5,

BlZIE, 220 RT LD, FIRATELUETEIRLBEDNL S EANY LEBETFNY IR
ZDICHL, BEBTAEUCETERZINEREBRNLS EAY SLBFAYICRL RN,

] onset offset
Acoustic event f

@ A _. .................. :

Acoustic event ( O

B onset offset ¢

2.2: HBODILH EAY SLHTFAYICET A

2.2.2 ETTHZEACICE T 54 A|
Z DR RWHANE. WiE RS
| B—0OBEZOBEE $o< Y EELMCBTEMAND 5.
2. HUHENDL B —HOFIL, ZOMEEP - Y LET2EAND 5.

ERLTWS, Zhid. HUCHFEISLZFRARBICEMHET. RELBAENELCESES
I, BIOFRTHECEZTEEATVWSZLERBKRLTWS, 2, WimmZib ik, R
L EBRBE EOWATEALNLTWVS,

BIZIE, 23R T LI, 2ODFIRTHEUESFAREICHRLEAGEE2HET S,
HERALHFRBTELZHER., TNENWENZEMLOBANHE > TWER, ZH B AR

7



Acoustic event f

<:>\\\ ﬁ; |
g view f
Acoustic event /% Fr ; -
A, 7
..... 1 Tr f t
view t
P P
Tr F f Fr t
(@) viewf (b) view t

B 2.3: Wit 24 ICBE % BRI

BINEHRETRBREMELECTLED, H23() . t=T, DL EDEBEH L ND —
DEtR%E, B23b) . f=F OLEOHRBMENT-DOBFGEERL TWVWS,

2.2.3 FARBRICET 251!

ZORBHHANT, BYBELAHT -EOFENMRE T2 L x, Z0LEH XA BEBEY
N R AR R OBEAGIC R EDICHENY -V EHETE L WHIZLERLT
W3, Zhiz. BEEBFLVWEHAEFICET2HRATHY., AEBEKRERLTWS,

AR 24 RTEDIC. FRAMPOHABEETDN. FHE BAIOHEMTAFRL £
GEEMETSH. 2O E, EREABEBEMEB L. ZOFERBOBELEOBERICH 5 FiK
B ETEMB T, FIRATECZHAWSTEHMBTE S,

2.2.4 | ODOZEEZRICEL2FICET %2RA

ZOFABRANT. “1O>0FBHEELTELEZLOEME. ARICHCEDICEDRK
SIRTCICBERYE227 WO Ze e R, HBFATZAF Y VBBEO L WHFICR ST



Acoustic event f _—
) p| ——
Harmonics
t
| P
Acoustic ev/ent
t

BandNoise

X 2.4: FUEBIFRICEE T 2 Al

w5,

BIZE. B25ICRTEDICHER ADSHEN. HIR BAOIRIEER S =iy
NERLUERIEHET S, AR, FEEBMSSVXALEBHESTHIRLESGETHH
. TAFUTBHENEZ Y, ZOTRAF Y S RIIFRIBOEME HICEMLU., H 5H 8
e (RERHER) 2 BA AT EICRS, UL, REZFINEHFRBEFOGE. #
BIEOHEMERICTAF Y IENBLTEILEVWIEENBZ o=, 20, EETOFRK
BOEICHEWHBEAH LD (HE5VWE—HTEED), ZNEFEAIDVICIYAF Y T &
BRLTWB WO HBMS KB AT Y FRERELFENTWS,

2.3 HEEOBEEENMICES(GHTEHTETILONE

2.3.1 Brown & Cooke 5 DA EEETIL

Brown & Cooke BIC & B3 BEET IV [15, 16, 17, 18] &, BRE OB RMTICESWEE
BHBETNELT, RVECREINETTNTHE. ZOFREETIVOEKEZH 2.6
ZNCIR

ZDETIVIE, BEARMR (periphery). BH < v 7RI (auditory map representation)s
HIRDBE (source segregation) £ WD 3 DDAHBRETHELEING, T LIS, BAERBHE

9



Acoustlc event /
P
A~
sinwt \ A~ Sks1 t
k
i~
Acoustic exient ................. |
t M B+
il
. f k-1
AMnoise aca

B 2.5 1 DO0FEERICAEL ZZLICEET 3 HHI

I&. Gammatone filtebank & ffERHRKET IV L KSR RMEARICE Y. computational
map EFENSZHERBEPEONE, Znid. (1) WREIKE (fire rate) (2) FHRBE
% (frequency transition)s (3)3M.6_EWNY (onset)s (4) B TFTHY (offset)s (5) B EAHE
(autocorrelation)s (6) 7 4 )V X DB (cross-correlation) & W o7z map RETH 5, fll
I, R, BEE. XX MUER, BEELW-EEOBH S (17 KIS, ZHh B OH
KRB 2D LIS, BERER (auditory elements) WEHR S N5, KIS, HBR\EFET IV
Sk, BEREFFACFRCTELIESICITIV-—EY T L, BERTLZLCERS M
FHLTWS,
ZDETINVORR DRI,

o DEEICHVWLNDRMIE T NTHEEZND 2 VWIEOLHEZHAMAICESWTWE Z L,
o BEER (acoustic event) LIFEN D2 HHEEZAVTWEZ L,

e ZHDETIWE., HDLWAMBEL*EEIDBPLIBEIZLANFTRETHY., ZOBAPE
REBMIGRLEZ L,

ThHY. EROSBEHL LT, BHE+IA VYR EOABRENRSATOS [17],
Ui L.

10



Periphery

Auditory Map Representation

Sour ce Segregation

Mixture of Acoustic Signals

|

Outer/Middle Ear Preemphasis

!

Cochlear Filtéring
128 Gammatonefilters

ki

!

Neur omechanical Transduction

ki

Rate Map

Frequency Transition Map

Onset Map

Offset Map

Autocorrelation Map

|t

Cross-correlation Map

Auditory Elements

A symbolic time-frequency description of
the auditory scene.

|

Scene Analysis Strategy

Grouping by common FO and common
onset/offset time

f

Resynthesis

X 2.6: Brown & Cooke B D738 T IV D HE K
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o MEANRY MVEAWTHELTWS 2D, H—FHEBEK (H2WERE—-7 1V
FR)ICBEVWTRHEZICTHETETVD LRV ARWY,

o B OITMICH T 5 FMEDBHRMITIBHVWENTH B,

(‘_). ‘I\‘D f—:ﬁ:ﬁ%)ﬁi)\‘&én

2.3.2 Ellis DT TIL

Ellis DD BEETT IV [19] &, AHOHEREARTHT 2bh 544t e 2BEOEH 2y Ia b —
VavkERERSEDDOTORNEALATEEBLEIDOLLEDDOTHY., LDEZHMAE
BEHLEETNVNTHE, ZODRETNVOBEZN 27108, ZOETVIE, (1) FE
R, (2) Wi FEBURN MERT 4 IVEANY ) (3) WEIZIV—E > J (primary
grouping)s (4) 2R 7 WV —¥E 2 J (secondary grouping). (5) BRLETHEK SN TS,

EU®HIC, FEFERICHL, WEROBEERBELE T VENY ZICEY BRE-ERE
KBIRT I NS, RIS, AT V-V 7IC& Y, MOWRA TV =Y b (part objects)
BAEKT S, ZOMBTINV-E Y TIE, BRE KERb EXY, Tk Etevno
EEAHROETEZHFENIDY 2FHT 2D ORATHE SN TNWS, KIS, 2RY
W—EYTIC&Y, WRA TV MBABEARLT TV Y N (basic objects) ZERT 5,
ZO2RTNV—EY TR, I V-V T TEBRSINERIIOBEEZKEYRLEDIC,
PYEY (pruning). #HBI (correlation). #EiT (closure) & Wo EHRAITHEEINTWVS,
BRI, BRAEICEY, AHICESWEMBREER/TWVWS,

ZDETIVOREIE,

o DHEZMHMRAL2EH LEETLVTHDZ L,

o FIW—EVTE2BBICHL. I/ - UV TEIADNEHERMETANTE 2
WRITNV—ETTCHEURTINV—-TITRIYAATWS Z L,

THY., R LT, “ERABVWRAEICE B EZTLYOIZS VXY hOADOT 4 — DR
o B DHEERERLTWS, LAL. ZOEFIVICIE.

o IRMEANRY NIVEHAWTHELTWSED, A—EAERBERICBVWTRLICSET
ETCWBELIFWA W,

(‘_). Vo f—:ﬁ:ﬁ%)ﬁi)\‘&éu
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recognize &
characterize

__higher processing

World ....... R .
mode

J
basic objects '
( )
~itach disambiguate
integrate merge &
| secondary grouping prune )
part-objects '
harmonic/ onset/
common fm common am
continuity proximity/
(streaming) noise bursts

primary grouping

spectral peaks/tracks '

time-frequency analysis
(cochleafilterbank)

sound

Sound-producing
events

X 2.7: Ellis D3 8T T IV DK
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=\Monitor \—

~\Monitor \
| nput +
P © \ Gene ator\
L\ A Streaml
Traceu \
- Stream?2

)\
Tracer \—e5—1

feedback signal

2.8: BB DEEE T IV DR

2.3.3 FARALONEETIL

HAD 20, 21] IC& 2 EF VK, BERMEN (auditory scene analysis) # ¥V F T -V
YERYRAFLILEYERLEZEDOTHY., EORBEHEICHEHLUETER N — L5 Ek
IV NEBELTWSE, ZODEETIVOBEER 28IC7RF. HHIE. FEEX b
D=L NN ERETCREDHFICEH U TR 274D FREMMEEHILZEHD
—HWHTH D EMEMTTVSD [20, 21, ZZT. A (input) & UTHEDEBENERE
IKEADNZ LE, BEAN)—LE20MT -0 DRE

I HLOWHARBEDORR BT -V MDA
2. FAELE D & B

3. Z N — AR O T ORI

4. FWHERE DT DRRAN

ERELTCVWD, ZORBEEMLLEDIC, EAVZTLE1IDDEKT -V b (Gen-
erator) CBIMICEK S NIBRT 2B OB T — Yz b (Tracer) MBS, FFIZ, F#
() RERT—Yzy M BE (2. 1) 2EMT-Yzy MEYL, BE(3) %
T4 = KNy V7RBEFHEHILTWS, 22T, EARAVATLARERWICHERPICHO -
ANeEGEEFIHLT, A MY —LEEBHT 520, BRICGHERES. WoxTHRY

14



WelT 2 EDRARBEH L -V MeERT2LVWOHEND o=, BEHIF, ERVR
FALIC, EZA—T—YxzYh (Monitor) EMASZ LT, ZOMBEREMIEL TV,
ZhiZ&Y,

o NMEREBHI -V MNERRALTKRET S,
o HORIREMRAMLT, AN —-—LDEERT S,

EWVS EFBEMNLIREINTWS, ZNEFILEVATLERIEINTWS,
ZDEFIVDEEBIT.

e VIFI—VYxY NVATLDAIFEEIX, YAFLMNAHEL = \W\W5F % BEB) I AL
TEHEEHORMEE LUTCERHTH»BZZ L,

e TV NDREEEWOITZLICEY, YATLOBWENMEETEZS WD EK
RAWNEHIERTEBZZ L,

e T—VUxYIMWHEATLIHNORARITHVEONG LW AIREENBFHICEBT
B2 L,
THY., FEBPILLT, BEOFLEREDNDELSBEEEDTEH. BELXEOHDE
BEDTHERNRINTVWS, £, 2F v URIVATD LRI SN 5 5 AERHR & FiR
FRFEICEDFANY ZHNWT, BICTHER (AT MIVER, EARFREEZE DR
PYRMETEZEZEBHESNTVS [22)
L L. ZOEFNVICH,

o IRMEANRY NIVEHAWTHEELTWS ED, A—EAERBERICBVWTRLICSET
X5LIFWVWARARW

EWHHEEND S,

2.3.4 MEFLSONBFRETIL

B D 23, 24| 1. MR FHEDHES AT LEEBT2E-00EBL LT, 200 F W
B OoBEMBEICETIETVEREL TS,
22Tk HIRDHEREZ
L BEFESMLUCHEYYY KRR M0y 5L BT, BEBHS 2T T 20&
(B B B B 43 O Hlt HE R )

15



A —
— %—
0— &

Extraction of Clustering for Clustering for
Frequency Components Sound Formation  Source I dentification

X 2.9: B S D5 EETIVDOREEK

2. BONEFEBE %2, EREFLTHIEBOI S AXHET M (HEK
BHDY S AR T )
CEAELTWS, £2, W#H (2) 1F, FiC, 2BBAEICHTTTEALNATVWS, 20
P DBE 2 291737,

FUDIC, ESINERBRBERSICHL, AN L DOFL UTHRE LR TVWAEKREK
BOHLE2EEHE LD REBERBERY SAXEZY VY (clustering for sound formation) %47
RO, ZHICKY, BEIVSAEADERING, RIS, BEZ S XXX L, AUHFIRIC
HRITHLEADLNDZLDHL2ELDLIHFIRFAEY 5 X E VU V7Y (clustering for source
identification) 247>, ZNICE Y. FRISAEABELN, H—DOFRI SAXIE
THOHEVSAXERBOMEICHANS Z 2IC& Y. 52 FHICHNR T 2 FENE® & i
TEHZENTES,

Z DETFIV ORI,

o 2DDEAWMBESTDIEAMEICEL T, BBORBLEIBARDOEL2HELDHE

BREEEMICETVIELTWS Z L,
TH 2 M,
o WMBANY MVEFIHLTWRZ e, BEHABRBRDOSHEHEEY SRAEDH
BEHT LTI R->TVWEED, A FARBERICEVWTREZKCSETEZ TS
CEWA RN,



(‘_). ‘1\9 f—:ﬁ:ﬁ%)ﬁi)\‘&éu

2.4 FHEOFE

Bo3HTHRANEEDIK, WFhOLBETIVEIRIEAXRY MVERAWTHEER2ITR-
TWaED, 220FENACARBEEEEL L 254, BRCSETE VI LI
EAAL A28

AHRETIE, H—ARBEHRICBEVW TR S#HTSEDICEF, REAXT by (N
D—) ORISR BEE L AT NER SRV E WS IHICTE, AN REF RS ENED
1DTH2 2WEHBEMBEICHYMBATHS 28],

E. ABFEO E R,

o R 74 W AEE, BERORMEEZEERL T3 Gammatone filter £, ZH 2 HE
&9 % wavelet 7R THRREING Z & [27, 28]

o DHEZH, DETBZHMAZWMYANTNEZ L,
o FHERAIE F NV —¥ Y VAL, Bregman WEELEZ4 DORREHAD D b,

1. Wi ZRALICBE 9 2 F8 REVE
2. 1 DDHFBEZRTHEULIZMICET 2R RIHA

EYMNERRGL LTERLTWE Z ,,

TH5.
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¥ 3E
P EAMMEREOERLE TTILOME

3.1 2XFENEREOERL

AHRETIE. H22ODDFEEFEENEGRINERADN S, ZNZFhDOFEEZICHE -
BEKTE2ZL®, 2HESHEMELEHET LS. 2O 2HELHMMEIUTOLDICER
ftxn s,

IUDIC. HB200FBEBWE f1(t) & L) PMEF

f@t) = fi(t) + f2(t) (3.1)
CERESNERRZRET S, 205, H3USRLE NEOBER 7 1 )V THES L
% wavelet FHTRICE Y EABRBOBEIND, RIS, fi(t) & folt) BENEN L FH DS
TALNEICEKY

f1(t) = Ag(t) sin(wyt) (3.2)
f2(t) = By(t)sin(wgt + 0 (t)) (3.3)
WCEBBORINEE0LT5, HU, w O T4 VX OHFOAFREB. 0.(t) & f2(t)
DED L) ICHIBLEADMMETH S, ZOLE, W74 NVEOET X (1) Fs
Xi(t) = Ag(t)sinwgt + By(t) sin(wgt + 0x (1))

LRIND, 2. REGK S.(t) & AN ¢p(t) E. ZhZh

= \JA2(1) + 2A4(t) Bi(t)cosOy(t) + BA(1) (3.5)

18



Auditory- Separation Grouping
filter-bank

- D ., o

1] Sa(t) ¢ a(t)
f1(t) N HLLU—
f(t .
O 1 (50 oo
M it s au RS gy PPN
f(0) 50 ent

i lon®

....................................................................................................

DWT : Discrete Wavelet Transform
IDWT : Inverse Discrete Wavelet Transform

3.1: Gammatone filter % HREBEE & LU = wavelet 217 & R D #ERK

o By.(t) sin(0(t))
Ok(t) = tan <Ak(t) + Bu(t) cos "k(t)>

ERB., 22T, RIEEK S (1) LB v, MEITETSSZ LS. HARH ¢ (1)
Y ASIRIA 0,(1) Wb AL, 2 T DIRIEEE A1), Bu(t) &

Sk(t) sin(0x(t) — ¢k (1))

(3.6)

Ault) = Sin Os(0) (3.7)
By(t) = (’;)121;1:2’; (®) (3.8)

DEDICHRTHICHELI Z LN TEE. ZOLAHEBREIT. H3N1DDHBTHTRDS, &K
Iy IRTDFHT AR (X (t),1 <k < N)IKDWT, IRIBEHE Ap(t) & Byi(t) IS8
L. 2N En2HCREERZDBD L LT wavelet FERICEVEK (FV—EVT) T3
ZET. [ fo(t) EEHKTES, HU, BARSINEREEEZ., T0EN f10). f)
L35,

3.2 ETTFILOME

AFEDETINVOBMEER 3.2RT, FUDIC, BEREE f(t) VERET 4 VAE (Au-
ditory filterbank) i< & W, #RIEEH Si(¢). HAMHM ¢p(¢) KHESN B, KIS, AT
0p(t) ZRDZDEDIC, TNERETEIRERB C, 2 RDD, ZORERE O 1. WRE

19



Continuity of A (t)

Continuity of B k(t)

Continuity of 0 k(t)

The Correlation between B k(t)
and adjacent filters becomes
maximun at CO.

Acoustic events .
Auditory- y :
| filterbank |Tg, | ©rOUPIng
Sk(t) ,¢ k(1) Ak(t) , Bk (1)
0 k (1)

3.2: EFIVOBE

TANVEBETNV—EYTHEMATZEDRNSA—-ZTHY, (i) EREOHESR. (i)
L DODEEERIAE U2 ZMOYBEBFIRRMAEICEIY —RICHRESINS, HRIC, 320
WBEINT X — & (Si(t)s odr(t)s Op(t)) EHWT. 2DODEHORIETHK AL(t) & Bi(t) &
RO, TARTOF ¥ RNVICOWTTNV—EYTTEZLT2HEBIBEETRICLTVS,

AHETE. fi(t) 2ME. fLo(t) EMEFORBEB 2P LFRBE T oHEMEFLL T2
BRSEEEEERT 5.
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B A4E

Gammatone filter #ZE/EBEE & L /-
wavelet T E KR

CODETIH, BRI 4 INVEXDETIVILTH D Gammatone filter DR 2R3 & LI,
IhEREEBEE L UL wavelet 2T EBRDFRETICODWTIBRS,

4.1 Gammatone filter OFFHE

Patterson[29] IC & o TRE SN EWHE 7 1 VX I1E. Gammatone filter & FFIEH, HE
RORELERLEZDOL LTHABNTWS, Gammatone filter 1&

gt(t) = At" et cos(2m fot + @),  (t > 0) (4.1)

DAYNNVRAEERFD, AV ERTIRIBEH At le 2t L AWK f, TRSI N5,
/2. Gammatone filter D AFEBRFEE. fo>> 0, DEE

J(f = fo)
by

—n

, 0<f<oo (4.2)

GT(f) ~ l1+

b, GT(f) & gt(t) D Fourier B & A f OBBTRLELDTHY. HLH
BBE fLLITDHHRBERT A NVZOEREBERLTWVS 29, B 4.1IC Gammatone filter
DREEHE S K CFRBEEOREEZRT,

21



50 .

gt(t)
o

_50 - -

| | | | | |
0 200 400 600 800 1000 1200 1400 1600 1800
t : sample number

IGT®I

| | | | | |

1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000 1100
frequency [Hz]

4.1:  Gammatone filter DA > )NV X SE & H BB (HO F B 2 600[Hz)
n = 4b; = 22.9945)

4.2 Gammatone filter #E[xBE & L /- wavelet Z 2

HER DAE BT T, B Fourier £# (STFT) A —MHICHWSL A TWE, ZHIE.
HUDERBE EORBEBHREZFHMLTH, BREBEBOBRIZEDENZEMLLZRVE WD
BRTEHEMAINEDDTH-=, £, ZHhIIFM L BEBO R EEFBEICE > TE
WENEED0THY., STFTIRIEFBICE VDD 2 WITEWEEB 2RO EFMATICH L T
BYRBOLEF VWA oz, ZTHICTH U wavelet ZBHIE, REMBTASEEHNIC. &HF
WBBREFND L EIIKEY, BEARBBEREFARS LEILL R LW HEEHA
TW3, £7=. & Qfilterbank IC X2 EHEWICHRBRLEZLDLIBI LN TWVWS,
RS T,

o RIEHEERIEL DT 35,

22



o ABOWEICH BI3E0E Y wavelet EHICH S < FHLEICHEBIER 5 5 [36).

EVWSHEN B, wavelet B|EFHL TV S,

wavelet ZETHWOH N2 HEBEHE. EXEELFRLUEREELICTTIONDD,
FEOGE, TR EEHET D EDICER wavelet FHFBREEHEZ SR TR S 20
(34, 22T, & 1ICEK (HD ))wavelet B EZRT,

EF 1 (it (B )wavelet ) EEB (1) € L*(R) A FBERM (admissibility
condition)

Cyp = /_o:o de <00 (4.3)

wl
EWETEE o BEK wavelet LW D, HUL (w) & @(t) D Fourier B TH 5, %
K wavelet NEZA BN =L &, 22 [2(R) LO#ER #ET )wavelet B %

oo

fla,b) = S @)t (4.4)

LEETD. HU. aBAT = VAT A— A bRYTIASA—RTHY. 0y, & Yo,
DEBEETH B,

ZDeE, ZOFERLH (HHEK)IZ. EH1ITEALBNS.

EIE 1 (3 wavelet E1R (BHEK)) BB ¢ BAER wavelet T, #E wavelet B f(a,b)
EEHT D, ZOLE, EEOBB fgc I2(R)ICHLT

[ [ bite ) s = < g > 1.5
AT S, B, BB fc 2(R)MVERTH I M 2 c RICBWTHEHBEAR
| dadb
Cw/ / (0, D)has() (4.6)

LB, HU. (ERT =SSR =B, bEVT RS R =R THY. Gy i e, DB
REBRTH B, £, wavelet 1&. BER wavelet & a fFED A — )VEHL pETY 7 ML

FBDTHY,
Yanlt) = —— (t _b> (4.7)

jal A @

r&£EN5 (abcR)
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GEW) A1 B, m

wavelet ZH#THW DS 15 HEEBEICIE. Mexican-hat ® Gabor BI# [34]. Mallat I< &
5 HE3E wavelet[35] WAL N TWE N, AWETHE, BERAZERLEBERE 7 VERE
BELEWED, BERORMEZEHE U2 Cammatone filter 2 HEBEE L LTW5,

P(t) = gt(t)
ZorE, BEEBIBRUEREETHLIA.. BAUTRTEDIIC GT0) =0 &K (4.3)
DHFRFZMEFLHNICH =L TW3B =S, Gammatone filter & &EA wavelet & UTHIH T
x5, FHEE, #HFE wavelet B THERB L TVWEID, HEBADELEIIT., AT —-IUNS
A=K a—al YIRNTA=H b= j/f, & LTHB wavelet B (i, j € Z) W TW
527 L. fEY YTV TARKTH S,
RIC wavelet DT EBRICBWTHANIEXEHET S EHIC, EI L BED Hilbert Z# T
MiEhs &5 aEEBEH L LT Gammatone filter * BE&HET 5.,
\If(t) — Atn—lej27rf0t—27rbft (48)
ZDL =HAE wavelet BH#IE, EFE2 THDND,

EFH 2 (H& wavelet i) HR wavelet BT,

Fa,b) = /_O;\/Lm (1) (t;b>dt (4.9)

LEFZIN, RIEH |f(a,b)| & AMHEEH arg(f(a, b))

f(a,b) = |F(a, b)|ed @) (4.10)

TERTZLWRTES [36),

4.3 wavelet MTERHR

L LEFR 21> T wavelet T EBAREER L E, AR THERL 25 DI,
HUDERE fo = 600[Hz]. EiHE % 60~6000[Hzs 74 VAL (Fvr V) & N =128
L, Z0&Y. AT —IUNSA - g=a . iW T <i<Z ad 10PN &3
27 E=e YT INSA=& b=j/f & 2TV VIR f, = 20[kHz] THEHBL S
nNod, ZZTHERLE wavelet ST & Bk O BEBAFIEIR. &7 1)V X QR HIENE
BHET, 420 EDICHRICERBTFREWEL TS [27, 28
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Amplitude(dB)

=20

-60

-100

-120

-140

-160 . M| . M| . M| . R
0 1 2 3 4

10 10 10 10 10
Frequency(Hz)

4.2: wavelet 34T & Bk D B BB (V = 128)
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B 5HE
IR /N D A —5 OE L AL

5.1 IRIESTHE S,.(t) PEEAL
R (3.5) KB BIRIBLH S(1) . KOWHL THONB,
W 1 REAK S, (1) . EH2DBEBRRY MV [f(a,b)| » B
Si(t) = |£(a,0)| (5.1)
TROHZENTES, HU, a=ar b=t TH5,
(FEHH) DT 1 VEDOES X (1) &

Xi(t) = Sk(t)sin(wgt + ¢r(t))
= Re{f(a=0oFb=1)}

THd, 22T, AW sin(wpt + dn(t)) X Uy cos(wpt + ¢p(t)) PFHT 7 4 VR DH T
Yi(t) BB Z 5.

Yi(t) = Sk(t)cos(wit + ¢i(t))
= Im{f(a=a*b=1)}

Ih&Y, HRITANVEOHH Z,(1) &

Zi(t) = X (t) + jYa(t)

26



b R =

Zp(t) = Sk(t)sin(wit + ¢r(t)) + JSk(t) cos(wit + ¢r(t))

LY,

|12 (1)

2155,
B,

b, HLU, a=

)
= Re{f(a,b)} +jIm{f(a,b)}
= f(a,b)

= (Su(t) sin(wet + 6x(1))) + (Sk(t) cos(wet + (1))’
VSin? (Wit + Gi(t)) + cos?(wit + dx(t))

Si(t) = |f(a,0)|
of b=tTHB,

5.2 WHAONM on(t) DETEAE

R (3.6) D HARA (1) e KOWE2 THONS,

R 2 WABAE ¢p(t) & B2 ORI R RY MU arg(f(a, b)) 5

olt)~ [ o (fan) — )

TRDPDBZEMNTEB, HL, a=0a b=t Tdh 5,

(BEHA) 3% 2 DAL A XY MV arg(f(a, b)) i

LRIN,

Iy -1 [m{f(a* b>}
arg(f(a,b)) = tan™ —=———"=

—r < arg(f(a,b)) <=

27
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ODRES Y T RS, 22T, — 7 & nlilAEBENELCTVWBER, ZhiF tan~ 1 D
EHBBRICEIHBETHSL, K- T, FERAFTERICEERLTVWSDDLEEZTHEN
=8, REGEE R ERESETHS TS L.

0 = _ dey(b)
0 arg(f(a,b)) = wg + 7

LB, Zhid, SRR Y MV arg(f(a, b)) DRERIZEAER. R w, ENL 7R L LE
HANHEOBEELERTZLERKLTVWS, ZOAFRE w, &

wy = 2T foak'

THEMNL,

dop(b) 0 = _
b b arg(f(a, b)) — wy

LB, IS, BRI ¢ (b) 1

or(b) = / (% arg (f'(a, b)) — wk> db = ¢i(t)

B, YVIMNSA—R LBt ZEE EONSA—RTHBED, b=tThH3, 1

5.3 AJMUA 0,.(t) DFEARE

E2ETHMLUEZLDIC, Bregman AW LA RHHARICIE, “B—-FITRICEMLL
BWL, o Y LELMEALT S LWHIENEILORANSH S [7, 22T, ZTh
ZREFRS DL ICHHBIFRIREICRAET,

T8 3 (FENTCOMENSINRE) RIELH A1) OB N EMSTER N
KSEXCHBENE 7 :

dAL(D)
dt

= Cn(t) (5.3)

Z OB, A(t) DIRIZIEE N RSERELLEZSOTHY, ZhER (3.7) I
F¥ozrT. | EREMAHER

Q'(t) — Cn(t)
- L) (5.4)




MELND, HU. y(t). Pt) Q) & y(t) = cot Op(t)s P(t) = Sp(t)singy(t)s Q(t) =
Sk(t)cos ¢ (t) TH 2. M, HH@EEIT, &2 23RV,
ATIREH 0, (1) & ZOWH AR (5.4) 2L ZLICE Y, HE3ITHDNS,

BE 3 ASKIH 0,(1) 2. BHFER (5.4) O — B

o -1 Sk(t) sin ¢k(t)
Ok (t) = tan (Sk(t) cosonl) + C(t)) (5.5)

LLTRDBNG, HL, O) RETICKEREEBD &> AREHRTH Y.

Ot) = — / On(t)dt + Co (5.6)
ERINB,
(GEW) 1 BEHEMS HER (5.4) 2@ L.
I (p (GF Q'(t) PW g
y(t) e © [j/ FKt)e @ "dt + C
_ ,—logP(t) Ql(t) — CN(t) log P(t)
= e '8 l/—P(t) et \Wdt + O

Pﬁt) l / Q/(wp_(t?v(t)P(t)dtJrCo]
1

= pw{/gwﬁ‘/cﬂwﬁ+%}
QY +C()
P)

2155, HU. C(t) IREBBTH S, X (5.4) LY. y(t) =cosO(t) BRAT B Z LT,
Sk(t) cos op(t) + C(t)
HOETNG

cot Oy (t) = (5.7)

SR
(5.8)

B 1 Sk (t) sin ¢ (1)
Oi(t) = tan (sk (1) cos gu(t) + C()
5. M., ZOWMENS. REBB O@) LIRBETH# AL(t) DBRD C(t) = —Ax(t) I
RBEBLEVWHERIDEEZHINTWS, FMICOWTIE, (83 2=, ]

ZZTCREBB Ct) BRETENIE. —FBIC 0,(t) ERDPZZEDNTEDIN, KEH
BOWHHRIEFERHAS M R>TWAWL, 2, RBMMHEL LT O OZEOR
R Cpk=0,1,--- NEWETHZLWEARTHEA, HEEOHELD NKROHK
BEHETZIZLWE, HDEYICTRXAIEIINYTELEDARBYITHS, £2T, kDxE
FAEHERBOMENDEHZLDEDICHEEHRET .
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T 4 (FAOEEOMENSINRME) BRI SV T, RIELK A, () TELL L
AR
dAw(2)
dt

=0 (5.9)

ZRICEY, K0 1 BEEMS HER (5.4) 1.

P'(t) Q'(t)

yﬁ%%ﬂwMﬂ:P@ (5.10)
LB, BREREOERRICEY. AHKM 0,1 EHELTHOND,
FHRE 4 ASRLHE 0,(0) & W HERX (5.10) D — R
ekajtan—1<5%5?22;2353926%> (5.11)
YUTRDBNG, M. O RRERBTHY. REBEB O DORETH 5.
(GEWI) 3 & FERE, .

ZDRERI Co 1&. (i) EetE GO8) O#& L (i) 1 DOFEERICAE UL LICET
RN EHHAFRRME L LTERTZZ L THRETE S, KBTI, ZOWEFHEE
B9 % LIS, RIBEHE An(t)s Bi(t)s AN 0, (t) L DBItR. BLVEEEERAND,

glﬁl’:

5.4 REZRBORESL

ZZTE. AP O (t) B —RICKD B =HIC, (1) EimtE G8) o&ae (i)«12
DEBERICECLEMICEHTLZRA 2HVWDZ L TRERB C) 2RELTWS., F
Iy (i) OHANE. Bregman A2 L =R RHHR D 1 > TH B [7].

FU®IC, (i) OMANE, “RERE C, VAP DHERARGETHRESNZDDTH Y,
ZOBRIIBWTENENDESNEGENERE 2R L RThIERB RV 2nwSZ
LEEWRLTWS, £, ZORRRANT. WEHZEA [7] % old-plus-new DHH] [6]
EMRLEZHDTHE. ZOFERHBA 2, S ISRT LD ICHHBBIRIRMAE L LTHR
AET,
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T 5 (BHEMICET ZWEMSIARE) BWENS A — X ARIEDE A1) Bi(t) A
IREA 0,(1)) G BEROBEEE (= T,)T. 551 (AA AB. AJ) TEAIATH
RiFTHhid s w7

AR sy, — (A e p,| < DA (5.12)
[Be(®)] sy, — [Be g r,| < AB (5.13)
“ek(t)]R:t—H-Tt_[ek(t>]R:t—>—T,~ < Af (5-14)

HU. RESEEREEL. RIELE [ . BR RICBYS ¢t = Tr DL E DI

Y.

Rit—+T%

EHOSICREINEFKHDS., BEAER RICBI2EBHER2FEELERT. RERE O,
OEYEZEHHER
Co < Co < C (5.15)

KIRETEZ2, HL. C, & Cp k. ZOHRAKCBT 2 RERBO LR FTRTHS., Z
DHEER 5. 10RT. EARRIC, EHFS EWMETET. RERY O, DBEITREZ N
M, R (5.12)~(5.14) TRTC Rz S 2WHE, R (5.12) &R (5.13) & AV CRIFE % B
ETED,

KIS (i) ORAEAHWS., ZOHANICEIL T, Bregman i&. CMR D& [32] 2 Ry
BAID1D2TH2 “1 DOFBFERIECZZ OB, ZOFEHRT LT ICH
CORBEEEZXLE” LWOHTHHELTWS [7], ZOHMRIF. B5VHEUCFED
HTWaHE, O 74 VEABORBERICEVHELRDZ L WHIZLEBKRLTWS,
22T, ZOHAEZHEMFICEAL, EFOICAT LD ICHWHENFHREAICEAET,

EF 6 (1 DOBTHFRR(CAELSETICE T 2WIENHKIFRMEF) EHL T 5 IRIETHK
Bp(t)d B SATRT IO RBBETIHE T ANV ADDEEND B (1) & By (t) K58
WHBEA 2T h TR b kn”

Z DR SR ORI ORI AR DI 25 & = ORERI O, 2R L
TEIZ LT, ~HICABKAM 6,(1) BRETE 5.

ChggécﬁCor(Bk@LZi(ﬂ) (5.17)

31



Correlation

AA <.
NS
Cac Cas
AB
Cae Cag
AB /.
NS
G o Cos

5.1: REGRE C) DRIF

32
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Co
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HU. Cor(-,-) & A
~ < B, B, >
OOT Bk(t)A Bk(t) =
( ) || Br|[[| Brl|
THY. By = (Bpy1 + Br1)/2 TH B, M. EFHES. 6ICHRLT. REGREK C, ICH
FTL2HEMEEI/ONTVWED, ZZTEHEEBT L, HFMICOWTIE, N4 2SE N
=\,

(5.18)

IGT()
k-1 Ak k+1
/(
Ak )
B (t 10 o1 (0)
Ak'17 A1 (t\
f[HZ]

X 5.2: BT AR 7 4 VX DR

55 2FBEAEEFTILIYI L

BHIMISRUELDIC, RBANRY MVEAMHRANT MU SIRIETRHE S,(1). HH
AEAH ¢ (t) R, B 54 TR UEFICE Y AT 0,(1) Bk B Z 2T B
SENE2WEDHEMEEHRIZLNTES,

ZOHETE, FEMR2EBESETVI)XLESFET S, T UHIC,

L ABBLAE 0;(t),i =k — Lk k+13H2RETHEYEILL R,
2. AR ¢5(t),i=k— 1,k k+1 FHETETH 5,

3. WIBEHE Ap_1(O)s Ap(t) BER 7 4 VX OFEBRENOKDZZENTES,
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tmﬁﬁﬁ&ﬁwén::f\meﬁAﬂﬁanr\ﬁ%%#%&:oﬁﬁwﬁo
oL TWSE, Zokx, BRI 2FBHLEEEIT. ROEH2EHAWSEZ LT
RLZENTE 3,

EH 2 (2ERFBABT LTV L) EHE4. 5. 6 OPHPHHRMEOD LT, BRI
= 2 RS EERE R (3.9)~RK (5.8) &. REBK S, (1), BARLMH ¢ (t). AT
Op(t) EFVWE Z L THIZLANTES,

GEWE) M 1. 2. 3. 4 XVHED, n

COERBM2AICESL2WESEZY VDY XLDFEF, RO EDICRS,

1 SRR Se(r) &AM 6y (1) DEERIBA D S R THE ARSI B EARY LSBT A Y IC
& > T LA REINIC B B 5 BEK & 9 L

2. BiS, ZO5XEEB/NIE M/ fo 78 L,
3. BB 2 2WMMH L THL,

W, ZOIRIEEKE S, (t) OB NS, b EXY LB FTARAY 2RETHZLICDW
TR, X [12, 13] THEFEEATWS, =, BUMNIE M/f . BT 2HERET 1L
A TORBIEDEILE T HDEHAUTEZEIXETH B,

ZOXME M/fo ODRBEHRBICE D 2o BEEER 5310187, Z D5 BEE T,
DEHRBEANTEE M/fo AEHELARVEDICRYBBLEI NS, M. H53CBWT. R
MOMHBEE2 L eE, R M/ fL LZNLYVBEOFERAREIANTCE2FMAELTEY, &5
EUTHR M/ fo BT 2 IRIBEH#E [By(O)|a/ TNEVBEEEDEDLDE [B(1)r
LERLTWVWS,
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1. REGRE Co OHIREE C, < Cy < Cp 2RD B,
2. WE L L 2NS, RIEER [S1(0)]a e HHLH (04 (6)]ar s, ERD B
3. o <Co<Cp DEHHNTLUTOAEE T3,
(a) % Co: Coa < Co<Cp EREL. ZhhBK (5.11) 2RDBZ LT, 2 WEOIRIE
B [Ar(Olnay e [Br(®)nayp, ERD B
(b) BEET 2R T4 L RICBWT,

i BT BME T 4 VA OFWBREL S RESHR (A ()] 0. [Arr1 ()] a5,
2RDH 5B,
ii. #E LS. WECHE [Se_1(0)] ) o [Ser1(t)]nry g, ERD B
iii. #2205, BARM [op_1(6)]ar)/fo. [Pk 1()]ar) 7, ERD B
iv. i il ABR (3.8) BAW T WEEH [Br1(O)] v/ fo-[Brr1(O)]ny g, ERD B,

(c) HWOBEH (B (0)]ar)y,

[Bi—1(O)n1/ 40 + [Brsa(®)]ay s
2

RO
ERD. ZnkYVBEOBHESORIELR (B.()]r XD 5.
() [Be()]r & [Bi(t)]r DHEMEERD 5.
Cor((By(t)] - [Br(t)]r)

< [Be(®)]r. [Bi(t))r >
BBt

4. Cor([Be(t)]r, [Be(t)]p) BEKIC B £ > mAKEHRE Co 2RO B,

o max | Cor((Bi(t)lr, [Bi(t)] )

ot

CHEAD D, [00(0)] 0y, ERDB.
[Ak(®)]nrygo & [Br(t)lnyg, ERD S,
[Ak()]F & [Br(t)]r 2RH 5,

e

X 5.3: 2D EE7Z IV ) X L
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B 6E

DERFEABEDOY AL —Yv 3y

ARETE, BHS5HTHHLEDHEEFEEZAVWT 2RELSHEDNRTHE I L 2RT,

6.1 XET—%

ERT AL LT, fi(t) EWBOWREEE. fLt) 2RBEEASINEHTRMEE (1) &
TV LB fot) D 2BEOEEFEHETS. ZOERT - A 2K 6UIRT.

(D) = { A(t) sin(2m fot) 0.3 < t‘g 0.7 (61)
0 otherwise
fo+500
far(t) =1000 > B(t)sin(27ft + R(f)) (6.2)
f=fo—500
fo+500
fa(t) = Ac Y. CO(f,t)sin(2rft + R(f)) (6.3)
f=fo—500
A(t) = 1200

B(t) = 1.5%W, —W(t)
C(f,t) = 1.5% W, —W(t— AT - R(f))

HU. fo = 600[Hzs W,, = max(W(t)) TH Y. W(t) dHEBHEEFIC 30[Hz] DIEKEREE
TANEENTEEDTH B, 2. Aol \[fu(t)?/ fa(t)? =1 L RBEH. AT IER
DEB. R(f) & [—7, 7] D—RRELTH Y., #iFF & WS O SN T —8.51[dB] TH 5.

ZDEE. fo(t) = fu(t) ELEREEE fc(t) = fi(t) + fa(t) & CMR D5& &%
Us folt) = foolt) £ LERBEE frr(t) = 1) + folt) BXAF YV OHEERE LT
W5, ZNHDORGHEEEZR 6.21CRT,
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f1()
#

-0.5F b

-1 L L L I I

L
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number 4

f21(1)

-1 I I I I | |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*

f22(t)

_l 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2

t : sample number x 10°

6.1: FEEF : O fa@)(F) for&)(F)

)

_l L L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 18 2

t : sample number 4

-1 I I I I | |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*




RIS, 5V TEBOREEHK 2 OME (). EZEEEBORIETHK 2D OMME f.(1)
PHBTSE, ZOERT 252 631 T,

fut) = { D(t)sin(2rfot) 0.3 < t‘g 0.7 (6.4)
0 otherwise

Falt) = { E(t)sin(2rfot) 0.3 < t‘g 0.7 (65)
0 otherwise

3
D(t) = 2000(1+¢t— 1—0)

Blt) - 20&X1—%i%shﬂ2wﬁ¢ﬂ

L$5. ¥, f,=10[H] TH 3.,
ZOLE () = ful): folt) = fult) L LEREES

fr(t) = fur(t) + fau(2)

BIRBAEF SN EHEESTICHEINES VTR ORIETHE 2 OMF ORI 2 485E L.
fit) = fialt)s folt) = fu(t) & LERARES

fa(t) = fia(t) + far(2)

IREZF SN EHREFICHI N EEREBEBORIETCK 2D OMTFOMEB 2 E L
TW3, ¥, WFNOREGEBSVREDHAAZIVI/IBBROBEG2BELTWS, ZHhD
DEEGW 2 6.4157- 7,

6.2 SNEEfGER

BU DI, BAEE fot) OPMRRERT. BERE fo() d. wavelet HHRICEY
FEBIBESN. D74 VEDOBICET DIRIETHE S)(t) & KA ¢p(t) KD B
NB, RIS RIEEHK Sp (1) 2D D RS LBNEERD, ZORBICHE Ll
DFFHIRBR A, (H 2 WEBNR) 2R 65D & DICkD D, Z D& EDFHATHIRER R
3B EMNY (onset) EXEHBFAY (offset) & U, FEEXME (onset  offset) ZBRET 5.
AN Oy (8) W& B 5305 BEHIERICHE > TRERK C) DEREIEZRDPZZ LT, —F
ICRE 2, ZhSOYHEHFERMY 2RDZZ LT, R (3.7). R (3.8) &Y 2 HE OIRIE
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4000
2000 i
S o
-2000 - A
_4000 L L L L L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x10*
4000
2000 b
-2000 - A
_4000 L L L L L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number % 10*
v DR AR .
6.3: BEREF : fuul)(k) & fia(t)(F)
x 10*
1.5

-1 I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2

t : sample number % 10*

_1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 14 16 18 2

t : sample number x 10°

izl
=
=
it
oy
—
ouff

2 frt)(E) & fat)(T)
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1 1 1 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number

dPhi_i(t)/dt

-0.02

_004 1 1 1 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number 4

5 6.5: IRIEDH & ALH O BRI 50 p )

dt

Dk Ay(t) & B(t) WEtRES NG, HOEEEK fo OO 71 VRSB T 2 IRI\ECK O 2
HREREK6TICRT., BRBIC. IRNTOF Y RNICDES THERITRVW., ZhZHO
DEERERE wavelet EHRICEVER (FNV—EYT)TBZ LT, fi(t) & folt) EERER
T&5., ZZTWE. BMEE%Z 3/f(v AB=150.00 A0 =7m/20& L. AA&EDHEERIRD
A(t) DEMEE Lz, ZORRER6SISRT. M. fi(t) ICD2WTid. FBE f, 2 BE&
THBED., TNEHLEAFEBRETEHM T ANV RICOWTETHE#ER4T RV, BREKL
W3,

RIS, BEBE fuit) OBE. B 6.90 & DICIREEHK S,(1) & HARLH ¢ (t) &K
B, AT 0, (t) M—BICKRE B Z LT, 2WHOIRBEIHR A1) & Bi(t) B 6.100
IO HHEH, M61IDEDICHER IS, ZhOOEERINWEFEREAD L, IR
EEFSNEFEHETOAN, SUELFGRELI VLB HICHE f1(t) 2HlitEs 2
ERDOMND, F=. BERESINEZEHFEREICOWVWT, KREAFEKICEITS SN :

SNR= 10108y B LOU__ 5y 5 (6.6)
Jo (fi(t) = fi(t))dt

R WCERWRIMEEIT R E 25 fo(t) DL E, fi(H) A 15.82[dB]s fo(t) A 11.76[dB].
fu(t) DEZL (1) A 0.13[dB]s fo(t) M 6.47[dB] THoz. ZOREREN S, BERE fo(t)
DFHNEEEE fult) VD ERICHE 2 MM TS, FICHBL BT D XY ERICHBE
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2000

1500 b

®

11000~ b

500 b

0 I I I I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*

L
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x 10*

-10 I I I I I
0

Theta_Kk(t)
o

_4 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10°

6.6: BAREE fo(t) DB G RIEEM S, (1)(F). HIBHE ¢ (1)(F). AR 0,(6)(F)
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6.8: 1

1500

‘ JIL\/‘\\,\‘/_AAL_/J/“
1000+ 9
5
<
500 9
O 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
t : sample number % 10*
1500
1000+ 9
5
o
500 B
O 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number x 10*

B HHES N EREEOREAK A (0)(R) & Bi(t)(F)

hat_f1(t)
&

x 10

0.2

1
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number % 10*

o
Ul

hat_f2(t)
o

|
et
)

|
=
o

Il
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x 10°

~

folt) DHE  BEREINERE fL(0O(R) & fL0)(F)
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L. BEERTEZ2ZL2 bA 3,

2500

2000
<1500
=
910001

500

1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
t : sample number 4

x 10
20
15+
=
110
£
o
5k
0 L L L L L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x 10*
1
0
Z-1r
El
2 -2
=
_3 |
_4 Il Il Il Il Il Il Il Il Il
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number % 10°

6.0: WEIEE fu,(t) DBy IRIEEHE Sy (0)(F)e HARH by (1) (). ASIRLHT 0,(1)(F)

RIS, BREEF fr(t) LIREES fa(t) DPERRERT. BARYE fr() 0HE. H
6.1200 & S IIRUEAM S, (1) & HARLH 0, (1) ERD. AHBMN-BIkEBZ LT, 2
B DIRNEEHE Ap(t) & Br(t) A 6130 D ICHEEE N, 614D EDICHGREND,

AR, BEREE f1(0) OHBE. B 6.150 & D ICIRIESK S.(t) & HANH 0,(t) &K
. AAMHEN —-FICKELZ LT, 2WEOIREBEK Ap(t) & Br(t) ¥ 6.16D & S
oS h. Me1TDEDICHEARINS., £, BEEINEFGBERICOWT.
RIS BT 5 SN ERWCERWAFMEBZ Ro 2L 25, 1) DL E. fi(1) A
14.05[dB]. fo(t) 24 10.32[dB]. fa(t) D& =, fi(t) B 14.62[dB]. fo(t) A 10.39[dB] TH -
o ZORRNDS, BEEE frRO)® fut) DEIICW oY e LERIBE#KOEIEE
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OHFFICOVWTE, HEWHEETHETZ2Z D25,

6.3 ZE

BEWEDR fo(t). fu@®) DWTHOHEL, FES f1(l) 2HEISTFEHLERTSH
Bt - BEEELTWS, LML, BEEE fu(t) ODBE. filt) BMELIARYVERSES
EUTHHEINATWASDICH L, BAEWE f(t) DBE. MBS RVEELERFSEL
THHINTWS, ZORRIE, HTFORETK B,(1) LBEIIWE T4 IVEADNLHED
NEHEDOIRIBEHE By (1), Br1(t) KHBRWHEAH 228, MEFOHMHUPBRSICRD D
DERRTES,

RIS, BEWE frt) & fat) DBA. BEDOADN, MEELEHGWHEETHETZZ LA
TEE., Zhid, MFORBESEOZHIEPANTHNIHZIEE. DEENBHTHEZ
EERLTWVWS, REFTILTIE, EREOHAE 1 DOFBERICEUCLZEMICET LM
HICOWT LA ZE ANTWARWA, OBHZANS Z LIC&Y., HER®EWIRIED
HBOBHEMBTERHDEEIBND,
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300

200 b

A_K(D)

100 b

0 I I { I | I I I I
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*

2500

2000

= 1500 :
|

@ 1000 N

500

O 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 12 14 1.6 1.8 2

t : sample number x 10*

B 6.10: BAEE fu(l) DBE : HEESNEEEORIELE A(1)(L) & By(t)(TF)

x 10
1
0.5 B
=1
= 9
kS
°
-0.5F B
_1 1 1 1 1 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number % 10*
x10°
1

hat_f2(t)

_1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 14 16 18 2

t : sample number x 10°

A

B 6.11: EE c B ENERE fi(H)(L) & L) (T)

Tuff
Qi
="
=
S
N
ijs
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4000

3000+ B
<2000+ 1
%)

1000 B

O 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 18 2
t : sample number % 10*
5

_10 L L L L L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x 10*
4
2 |- 4
-4
o0
[}
ey
=
_2 [ .
_4 Il Il Il Il Il Il Il Il Il
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number % 10°

6.12: BAME fa(t) DL IRIEEE S, (1) (E) HARH by (1) (). AR 0,.(£)(F)
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3000

2000 b

A k@t

1000 b

0 I I I I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*

2000

1500 b

B_k(t)
=
o
S
S

T
Il

500 b

O 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 12 14 1.6 1.8 2

t : sample number x 10*

B 6.13: BEEFE frlt) DHE : PEINERGEORESK A0)(E) & Bu(t)(F)

4000

2000

0

hat_f1(t)

—-2000

—4000 I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 18 2

t : sample number x10*

hat_f2()

L L L L
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2
t : sample number % 10*

-1 I I I I I

5 6.14: 1 c BRRENERER fL(R) & A1) (F)

&1
ij
oy
Qi
E
S
NE
ij
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3000

2000 b

S k()

1000 b

0 I I I I I I I I I
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10*

L
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
t : sample number x 10*

-10 I I I I I
0

Theta_Kk(t)
o

_4 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

t : sample number % 10°

6.15: WA f4() DEA IR 5, (1) (E). HARHE by (1) (). AR 0,.(£)(F)
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EPS File
FIGURE/AMSIN2.eps.epsf
not found

4

6.16: BERH fat) DHE : DEHESINERBFOREBEK AL()(E) & Bu(t)(T)

4000

2000

0

hat_f1(t)

—-2000

—4000 I I I I
0 1 1.2 1.4 1.6 18 2
4

L L L L
0.2 0.4 0.6 0.8
t : sample number X 10

i

o
&)

o

hat_f2()

1
o
ul

I I I
1.4 16 1.8 2
4

|
=

L L L L L L
0.2 0.4 0.6 0.8 1 1.2
t : sample number % 10

o

B 6.17: BEEE fa0) OHE : BERINEREE A0)(E) & AH1)(TF)
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BITE
ABDOEERICEHLEB /N A —SRE

ARETIH, HEFAFI VU I/BEREHF TS EHIC. H 3.10 wavelet ZHE KR &2 A
RIOBEBEEEICEDOETNS A —RHEHTE, ZOHT. E61HTRUEERT— 4%
FMAL, #EFAF VB BREOYIa V-V aryEiThD,

7.1 wavelet AN EKLDHFRET

WH 7 4 U2 OSMETEIE (ERB) & b8 I8 0 BHR .

4.37f
oy T 1) (7.1)

TRIND [33], ZOBRER 7.1(FEH)ISRT. £, BBREE TO wavelet 7 & BR
F. BRIANVZOEEETCEZEINSGEFEREIERLRVWEDICHRFT S TVWEED,
FEHET74)0Z0OERBIEE 1 TERL. M7.10EBOED RfixoTWnWE, H7.1H05
PbANd LT, FEBA SO0[Hz] A2 B EHIC T 2T, FtE®: 1 REBTES
EWDEENRD D [14]. ABFFTIE. FOHEEE fi = 600[Hz] THMEHREHRITL T
WBDT, BHBEE fi=600T1REBTEZDDLHEL., f, EH.DIC ERB(K 7.15%
) 2 1RELTEZLICT S,

ERB«HKﬁ)_247<

ERBKHTﬁ)=247<ﬁ§%J+1>£] (7.2)

ZD1IRELBESHE= ERB 2B 7.1CHMHR TR T. ZORKRIT. FEHEIEBEL VXD
WCLUERRDOBREET N =32 LEDYDLBEBLZEMMiTH 5,

WIS, WR 74NV AOFERIEL 1IERB & UTHBRE LESWEBR OB BB LR 7.2
RS, ZAMB BN LIS, FWEEROFEBIL. 2 FEBEBINT (60~ 6000[Hz])
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Band width(Hz)

1st order approximation
e

10F (f0=600) E
Non¥overlapped FB(N=128).
100 0 ‘ 1 ‘ 2 ‘ 3 4
10 10 10 10 10

Frequency(Hz)

B 7.1: ¥ & ERB OBtk

PRLICHEBELTVWS, £, H72ACBNWT, N=320¢ XX 1REALBILE ERBAE
BLRWEDICRH S NESHERROBEBRBREEZRLTWS,

ARETIEH, FYyRrNVEEN=1282 L. ERI7 ANV EZOHEKENERLZREBT, »D
LFRAT A (60~ 6000[Hz]) 2 ZRIHET 2 EDICERH SN EDTERREA VS,

7.2 XET-—%

ERICAWSET— X, EOERTHWEREFATAF VIV HEEREEELULERGES
Je) eXAXFY TERELUERERT fu(t) &Lz, £, BEIZREIAVEZOS
B E I~SfETcL LA, M, MEFLHFHEHEETO SNHIX, —851[dB]TH 5,
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240

N=128

220

200

= =
[e2] o]
o o

Amplitude(dB)
=
N
=)

120

100

80

60 1 1 1
10 10 10° 10 10
Frequency(Hz)

B 7.2: BBE L E wavelet 747 &8k O JE BB

7.3 EEGR

EROERT - RICHTHMETOMBERERER 7.UCRT. £, BEITLIHEE I
REMN2De xR, HHWRIYAF Y JOMRBEER 7.3I0RT. M. 2O DM
L, SAFY T OMBREERTED, THENSNIEOMEEZRLTWS, ZOHHODH
RS, BERE fo(t) DHE. BETIHE I A NVZOSRBEEMSES &, il
NEME fL(1) O SN AR LT MARBSNE, ZHICHL. BAEF ful) OBE.
SHRBEEMIETHLHEIY SNEVEDLO Aok, ZOHERIF. H21H 73050
MNBEDIC, RBEFASNEHRBEZTOEE. FRIELZILTEZ L TIYRAF Y VRENE
ZY, SYRLEBETOSE. FERIEZATTCETAFYVENE S RV WO RERIC
LZLWZLeWbhd, #-oT. ZORREF., KBRAF DV IVBRBROTZWRFIHL LT
R TE 35,
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7.4 BE

ZOERICE ST, HKBFATAXF Y IRBOTENRETIVENTE =, ZDRERIE.
B2 NCEBUERHRE R TWE A, BETIHRE 7 VAEN 120 Lo =, #lidF
D SNHAEFEFTLTWEZ b2 S, Zhid. wavelet SHTRTEL ZFEE (Hk
T, B TEVW)ICEZBETHY, KEMICE T 2 BEEBIEDRIE 217 722 X
W"TESD,

£ M)

Masking release(—SNR [dB])
A
T
/
1

100 150 200 250 300 350 400 450
band width [Hz]

7.3 WEIE L Y A XV VREOBG
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7.0 BT AME T 2 VA fi(1) D SN HOBIR

BT MR | WEIE | fo(0) Farl()
Z4 V% | [Hs | SN [dB] | SN K B[dB]

2 134 0.49 2.36

4 178 4.31 2.53

6 220 5.87 1.83

8 264 7.04 1.86

10 308 10.03 1.48

12 352 8.51 2.05

14 397 8.18 2.05

16 441 7.95 2.05

o4



B 8=
BH DI

HMENMIMENEEE % wavelet DT ABCR TEABEE S @ L. IRIEEHK & HAMHEDZE
LR, ANMNHOZEILICEHTZ2Z2L T, RESTEHME T HEERELE., AFKT
X, REEF SN EFHREFTHIMFICAMEINESE, MTFOHMBABRHICRY, SUX
LB MENME NS, REICR22Z2 2R/ 0LE, 5. wavelet 2T SRR EA
MOBEEREICGOETINTA—ABRELELS. RIELH S W EHEMETICHESENE
MFXERELZILTR2ZLIC&Y, SAFUTBBEMEZZDICH L, TV X LM
WKHPNEMFIIHERECIADNYICEHOLL T YAF Y ITBERFMEZ D N WO BHEN
RohlE, ZOWHKRZ, HEFATZAF UV IBRROTENLRFHL UTHERTE 5 L I,
HEFAF 2V VRBROTENRETIVILE RoTWS,

A#XTIE. Bregman DWW D 4 DDOFEWHRA (7] DD B (i) WaAWIRE L (i) 1D
DEEREZGIACLZBMICHET2HA 2 YHAFIREL L TRYANEZEDTH SN,
%Y 2D (FHBEGR, HBOVZD ENY B TNY) IO WTE RIS BB H R4
LUTBYANSZL T, EMIMENEEEGEPZTELISOEBEEOHEE ML
ZABN 5B,

BRIC. AMETRRELUEHEEICBWT, T2 0B I EDICEARYBENFERNY
EARBELL., EARBAITHEITIEVVON WO REF+HEEZHLMITENT, BR
DHAHEBOBEICMITI TR ETEZE LD L BEbN S,
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9.1 fI$%1 : 18t wavelet M 5 DO BB

TR 1
{ F(a) = f(x))*(az)
G(x) = gx)P*(ax)

LB, T2 () i (-) D Fourier BT H Y.

A 1 —b .
Qﬁa’b(u}) = = \/% _OO¢ (t - )ejwtdt

a - iw
= M—mw(aw)e Jeb

(9.1)

ThD, T, HEOREMIEH SO, REMERE T L. BK f(1) BET (1)

D wavelet B % f(a.b)s Gla,b) £T 5.

- Ia\/ {27r de}{;ﬂ/ Gly)e ‘]bydy} db

_ / At
27r|a|

27r|a| -




L3, F(r)s Gz)CkICEZRAL. da/a®> ICDWT (—oco,00) DEHICHEYES T

e,
[AL [e0ies] o} &

_ %/_O; {f(a:)g(a:) /_oo W’(' T” da} da

= o [ i [T 0 o

s, 22T,

oo [,
BN
[ A avg@n]a} 5 =cup < fa>=Co< o>
155,
UEXY,

oo oo o\ dadb

01/1 < f,g>= /—oow/—oo {f(CLJ))g(CL*b)} a2

DEGRAVWZ S, BRI, gt) BTV EBB 5t —2) TH D & T,
dadb

a2

fla) = wa / F(a,0)< 8 — ). PanlD) >

_ Cl/}// abzbab dadb

9.2 f18%2 : ASMIAM 0,(t) ICEB T % | BERFEHAAERAD
HH

IRIEDH AL(t) &
Sk (t) sin(0(t) — ox(t))

Ax(t) = Sin 0,(0)

TRINEZND, ZOMT .

dt dt sin Oy (t)

o7



d | Sk(t)sin Ok (t) cos ¢x(t) — sin ¢y (t) cos Ox(t)
dt sin Oy (t)

::%@@mw@—&@mmwmwwn

d
dt
= Sp(t) cosdi(t) — Sp(t) sin@(t) cot Oy () + Si(t )— cos ¢ (1)

= Si(t) [cos gr(t) — sin ¢y (t) cot Oy (t)] + Sk (t)— [cos Pr(t) — Sk(t) sin ¢x(t) cot Ox(t)]

ﬁ%@ﬁmﬁﬁﬂésm¢ﬂﬂ—{%@ﬂm¢ﬁ)%Cmﬁﬂﬂ

Yhd, 22T, HRRE (YD = Oy() &Y

Sk (t) sin d)k(t)% cot O (t) + <£Sk(t) sin ¢, (t)) cot Oy (t) = %Sk(t) cos ¢ (t) — Cn (1)

hhroTW3,
ZZT, WO ERNEHRICETED,

y(t) = cotb(t)
(t) = Sk(t)sineg(t)
Q(t) = Sk(t) cos ¢i(t)

EBTIE. cot O (1) I

, P'(t) . Q(t)—Cn(t)
y'(t) + P y(t) = P
DR FREREMIZLTRDBEZLNTE S, ]

9.3 f1$%3 | REBH COt) PHE

| BT HER 5 AD— R 0,(1) TRV D AEREIR C(1) 13, HE5ICRT &
ShEEEE D,

W 5 REBI O(1) . IRIELK A, (1) &

EWSBERE LD,
(GEM) IRIEEW AL(l) &
Ak (t) = Sk(t) [cos ¢r(t) — sin ¢x(t) cot Oy ()]
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B 0.1: ZAH LRI ] A, (1) DEIR

TREDED. ZNICATNH cot 0, (t) (3 (5.5)) BRAT B &
Sy (t) cos ¢y (t) + C(t)]

Ap(t) = Sk(t) lcos ¢r(t) — sin ¢ (t)

S (t) sin ¢y ()
= —C(t)
255, .

9.4 {84 | RERE C, mEME

9.4.1 AJMIM 0,.(t) & HAMM ¢ (2) ICHT S BiRIBEIK DB

IRIEEH Sy (t) =18 L. 2Lt =T TOAIMAM 0,(T) & B IR ¢ (T) DD
% 0, ¢ FHEET, RIBE¥ ALT) & B(T)PEDEDIRIZEVWETENENE, Z
DFERER 9.1 B 9.21R 7,

ZOBFDBIRDZLENNZ B,
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B9.2: ¢y (t) Ag(t) BV (1) & 0,(1) Ap(t) FFHE (F)

o ATRIH 0,(t) & HIFIALHH ¢y (1) WK B IRIBEIHE A(t) & Bi(t) & B 93D &>
R3ABEV (HEOMY ) E2T 3.

o HRIBAM AL(l) ¥ Bi(t) B2 L HETH 5.

9.4.2 WM ¢(t) ERERK C, (LT 2 ANNUM & BIRIESHED
B %

RIEEH S(t) =18 L. DMLt =T TOHIMAM ¢p(T) ERERE C) DD B
b Co W ET, ASALM 0,(t) REDEDICHZEIDTANRE, ZORKRERER 9.4105
T, ZOBHFERMS, ROZLHNWR B,

o BRI ¢ (T) = 0. Co < —Si(t) TANKAT 0,(¢) K A RBHABLET B,
o HAKHEEEL LSS, RERK O, LIRIEQK A(T) B 1H 1 HETH 5,

o HARHEEELESE, RERK C, LIREAK B(T) E 1 20BTH 5.
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- + .
- +
¢ k @B_k : ¢ Kk
+ -
@ (b)

B 0.3: K0H & RIBAHE Ay(t)e Bi(t) DBIER

B 0.4: HARA ¢y () & RIERIK Co 1A T B ATIRIH 0,(1) D BIR
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o HBHREMRB C)IC ko THIESNBIIBEK A (T) & B (T)F2H 1 XIS TH 3.

9.4.3 REMFRE C) LiIRBETE AL(t). Bir(t) DBE1%
DT 4V EDETDSELNEIRIEDHE S, ()

\/Ak 2+ 2A4(t) By (t) cos Oy (t) + By (t)?

LRIND, ZZT, A1) HBWVIE BL(t)2 ICENE D sin® 0, (1) + cos? O, (t) 2R L TR
B &4 L.

Bi(t) = —Ag(t) cos Ok (t) + \/Sk )2 sin’ 0, (t) (9.3)

» 5 \WiF,

Ak(t) = —Bk COS Hk + \/Sk SiIl2 Hk(t) (94)

%%60$‘ﬁ@E%AAﬂzo%ﬁﬁb‘*E%ﬁC&tBﬂﬂ@ﬁmﬁ%Ebét\
HARUE2HD / WICH B sin? 0 (t) & —7/2 < O,(t) < 7/2 DEWEHNT 11 1 xis & A
BOIH U, —m < Op(t) <7 DEEEHT 2 1 Mn e RoTLE D,

BRI, ATFTDEO>REBRELDTONS,

1. IRIEEHE Ay(t) H2WIiE BL(t) AEBICRDZEZHICIE
Se(t)? — Ap(t)*sin () >0 (9.5)
EHMETRHREND DS,

2. —/2 < Ok(t) < /2 DEWHETIE. 2WEOMEREE LY B 1 FEOBRENKRE <&
BZENBRVDT, ZOEENS., IRIETHE Bi(t) ERkDBH L EIC. RO KD Hl
FCHRITLTWBZLARDbAS

> Ap(t)?sin® 0, (1), —7 < O(t) < —7/2

Se(t) > Ag(t), —7/2 < Oh(t) < /2 (9.6)

> Ap(t)?sin?0,(t), 7/2 < O0u(t) <

ZOBHEEER 951 mRT. ZDZehD, RERE C) 2ENTA—R L LT 2HES
BRI 2 < L E X, AL 0, (1) OFEFTREBRIC B W T,

o RIEFE CoIcH LT, A ) R 1M LHIETH S, By(t) X 1L H 26 TH 5,
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Ak (1)

SUOZAKDEN?S ()

S«(t)

' ' e 0,0

-l2 /2 T

0.5: IR A, (1) O BRATHEE
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o ABNLHH 0,(t) A —7 < Oh(t) < T DEE, WRIBEW AL(t) & Bp(t) W& 1352 X
TH5,

o REMI C) 1 Co = —Sp(t) BRET 5L 210, ADRA 0,(1) Fe —7/2B5 01
)2 BRET B

EVWSEEBASHE ZLICERLRTAERL 2N,
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A EE

AR EED S LT, RHEHEELTFE 0 LR RAEABSES L OB SR
BB EHTFCRERIRBOBERLE T, k. BREARICEVROANR
WO, AURYE EBD o 8 - FATREORKICRER 2 BBOBERLET.
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