a—F—zb

Blik$EE TS5 1 > FERSBIZH TS permutation B D ARG #RE *

OB\ %, |t B, ik &1, B B
(AABEBEHKASY, NTT 2 S 2 =4 — 3 VRIZEMFZR)

1 [FL®IZ

774 » FE RS (BSS: blind source separation) I3,
R ESNTRAES DL ERE S Lo - itd 5
BEifiTchs. BT RBE N D RRETOREIIH LT
i, BENRICELEREOZ AV ERWTHM R
THILEDRDD. 7404 2 EEERDTIZE O
%R 2 g TOFER, ICA (independent
component analysis) ZBRHESET NVTEATE S 7
WIEIL < VTV, BEREIcBon/-ICAD
HROW IR Bk 4 ThHi 2 5 &£ ) permutation
OMEERFRTILENHD. BARAIEORE (1) T,
BB OB & 5 HIE 2] & oREESOMAMETR
Y50 (3] 2HA LEREERELE. UL, &
BOEENH2 Y G S L £ permutation % Kl
3T tE, TOBROERTHRRELL. REE, KT
DERFRHEEORESICHS.

A TH, ATEEE L/AREELUTo 2 R LT
HETD. =T, LREOMBICHET S, FEO
PR E 2 F) A L TEI T 0 permutation % I AZ
BRI DFHEERET S, KIS, PR 2 TR LAvE
RT& o IE 5 0OERIFIEOHEEZ 3 FiRLLEIC
3R+ 5. hoosEicLy, BAkEARL, M
i E R YT LR el

2 FiEk#sEE BSS

P EDEFIR sp(t) PIRELZOTRE SN, QEADO~A
7 CRINES 2q(t) = oy T hap(k)sp(t—k) DS
NIET B, T2, hy(k) BBEFp MDA 7 g~D
£ U PNVAIRETHD. BSS DEMIL, sp(t) R hep(k)
FmaZ e LIZ, FEEOOHD FIR 7 4 NV #{%25
weg(k) & YBEES y,(t) = T, Tp wro(R)zq(t — k)
ERODHILEHD. FARBEBEROFETH, ICA %2
FANT 7 A A wpg (k) DRIBEUSE Wyo(f) ZRD S,
FOREBIC, BRIES z,(t) OMIEHERZER X, (f,m)
RN T — ) ERIC LY RD, FERK f THREHR
ADICA: Y(f,m) = W(f)X(f,m) <. ZZT,
W(f) REHRN W, (f) THD P x Q DIFFITHY,
X(f,'.'TIv) = [Xl(f:m): pidiniy XQ(fim)]Tl Y(f)m) =
[Yi(f,m),..., Ye(f,m)]T TH5. ICA Tit, W(f)
DIFRANED>TH Y(f, m) DUMTIHRI N B 7
b, EED 2 O0EKE fi L f, OMT, Yo(fi,m)
L Y, (fo,m) 20 LERUTRRE LTV S & 1EIR B 20,
HE->T, AEEETY,(f,m) BELERICRTLLD
12, W(f) DITEHIZ D LENH S, ZO permutation
OMBER IR LI, Wo(f) 07— T2 % i
TZET, BEHNIT 4 A F w (k) BHLND.

*A robust method for the permutation problem of
frequency-domain blind source separation, by H. Sawada,

R. Mukai, S. Araki, S. Makino (NTT Communication Science
Laboratories, NTT Corporation)
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J* Blde R OHEIC L 5 permutation DRE */
for (YF) {

O(f) = DOA(f, W(f)) [* BlRFwHE */
6.(f) = sort(®(f))

l]:ne =(0:(f))y [* EREETORE LN & TR ¥/
F=0 /*permutation 23R E L7=/HEHEOLEE */
for (V) {
if ( confident(9(f), me, W(f))) {
ny = getPermutation(©(f))
F=FuU{f}

}
/* SYBEE 5 OB L 5 permutation DWRE */
while (3f¢F) {
for (YfgF) {
€y =MaXx 310 £1<D g F EP cor(v,;r(p), U:-,(p)}

- 1
Ty =ArgMAX, 321, 1<p,ge F 2upCO (Vi) U, ()

1 EAFEOTALITY XA

3 #EF&
RIEHRZE L7z permutation DAL, 2 2OFEEME
L, 2EBECHIRLEN TV D (K1) . AT migiE
FIfE S OB M AEHEE LT permutation (v TH
H) #ETSD. 2L, TOHAEELSFHNTH-
720, ICAIC XA R LHIE S AT
RRIE Ligv, T, HEHESOMBcESE, R
WTED AW ED permutation ZHE LTV, TDfL
FRAIZ LY, BT BLEE TREFEIZ permutation
EREL, £FL LTKREEELDZ LENL.
FASY XLARRETHE, £F, DOA(S, W(f)) ik
D, SEETHI W(f) OHEITHBIES OB NG mEHE
ELTPEOHRO(f) 2KkbDH, TDH#, confident
(0(f), me, W(J)) I2L 1, HEFH OF) HEHE
me ¢ RKELEBRLT, o W(/f) ITL DN +5r
THhHAPEFHETS. ZhEMEdhdBbkynic Lk
SWTREZEIT I : 75 = getPermutation(©(f)). %$
F i3 permutation 23RE SN AR HEDOEETH S,
WITHETIE, HEHES Y. (f, m) OitHE (Wb
envelope) vf (m) = |V, (f, m)| 23E UFIRIC RS 55
&, FHCEF ORI TR cor(z,y) = (=) -
(z) - (P]/ (05 - 0y) BEEDZ L EFA LT permutation
FRET S, BEMIZE, permutation AAHE L TYY
RVCEES f ¢ FilzLT, BEROZEDUTO
U5 T permutation ASHRE Uiz ik & oo
Cig-f1<0.ger Lo Oty ¥ ) EBALT B L3
ICRELTWL.
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for (YfEF) {
Ha = setOfHarmonics(f);

G = 1aXe EgEHﬂﬂFz cor(y 1'(p)| o, (p;)
if ( ¢y > threshold) {
my = argmaxy e oy Lp MU %, ()

F=FU{f)
}

2: MEHEEFRT 27 ATY XA

4 REFE

4.1 FEEEDTE
=9, FEOBEMESTIN L THEFEAUETS.

—IRICIEE ST, ~f ZHToMEENNEL A2
Blc, BRAmMOAENE L. REORENRE
BERSHICHELL 2D, TORRE, HIEEHKLY
BRI, #EFIEORPE T permutation 234 < B
6T, BFOMBICLIFELETICRAZ L LB 5.
ZoEE, EINTHED LEhLVERTIZETH
BHIZ LichR i, RERFELET RNV

ZOREICHIET 2728, AR CIEEROMEMNEE
FIF45. B<AMbBNTWA L IIZ, FHED envelope
HEFRBEE f L TOE 21,3f,... TEHWHEREZ R
2. WoT, PIZEEBEE f ARRET2f,3f BELR
EDSE, [RERBEEISETNE,

Cf=MAXx Yo nrardy cor(q{(p), vﬁgtp))
HEmic k&< A, EOTEFET f @ permutation
FRETES. H2IcHEmELRAT BTV
FY X L% T. setOfHarmonics(f) XA f OFF
FOEAGEE X, threshold ITFEEEZMHET 5.

4.2 ESOIEXAROHEESLE

Wiz, EEOFRSBOHES EXNETS. 3T (2]
TiE, W(f)Itk-THERENAHEAHEEEZ 7 2y b
L, EOB/MEL LTO null #3RHDT L THEFD
Bk MEHE LTS, ReRMEORR (1] T, Z
OE/MEZEBITHNZRD ZNERELTWS, Lol
Wb, 3 BRL E~OBEAITEELW.
FETHIFRUECOEATE 2H- e hikx R
B4, ZITIE, null 0AE (BEFTHA) Z2RD 3
by iz, HEETHORTHH(S) =W (f) 2k b
REROREERSEEZRE L, HiEE E503EFM
O(f) kW 5. {T5IH(f) DEH H,y(f) & EROB
R A,y LA TOREE o9 % BT Hp(f) =
Agp ef0rei?I docosty L2 F Y4B, T TO, iR
TR p OERFER, dy 1347 q¢ DR, c EFH
THhD. 1272 L ICA DR B H(f) DFIDIEF & X
T STIEENYES. BLERICHET DR 0ESE
Hyplf) bEELTENLDRERDS &, H(J) DY
DORE LOEEHITEY B b
Hep/Hyp = Agp/Agrp e
O ORA %E&é{k 6/ FHEST HRAURE B!
__qyongle(Hy, /Hyp)

il Fe{dg — dt)
SIOMEFEDIEBIEIZ L 0, 0, BHIOBRICKIET 50
b Lhvie, 2B, 2FREOEE, FFEE null 23k
O] ERCHERICZDZ EREATE S,

)casgp

HAEEFLMERE

4 R

—T78—
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£ 10 ;
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b T

L K

5t Yoh o —&- average of 12 cases
-‘ b == the 9th case
v -+ other 11 cases
D c D+C D+C+Ha Optimal

K 3: SyREMERED L
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[ 4: 9B OEREKETO SN kb

5 EBRERBLUEZE
EBRTHE, REOFET —FITA UL ARRE L RS
AATIES L, FEEEEE BSS # 8 A L THBELz.
permutation OFFEIZLLT O b R E M-,
D ERGmOHE (M1 OFE) o
C E50HEE (K1 mE¥) oH
D+C miEloFEEFE (1 24
D+C+Ha SREIOEBEFE (K 1—K 2 1 0¥)
Optimal il (BT SN lEFE L THRE)
(3 In&foBRERT. D" ILEEMITAHR LT
WABEENRAR S THD. "C EIEFICBRWESD
HAINEEHIZRITD. "D+C IXETELTRVMEREE
o TS, MEMHELEE L "D+C+Ha" 1%, ¥
IR R 2D, 1FIX "Optimal" 12T <.
REFEROBEZF T, OHBEOKRREZELL
AR5, H4ICE&BEEHTO SN k&R, "C' Tid,
IRVEEE (450~1400 Hz) TRE->TWA. Zhid,
xR EREE W AR L A HEISTICE ST
WENETHD. "D+C" ThE, BlkFaIzES3<H
ERF DAV DD permutation FRE Liziz
®, TOMEWIEEsLTWA. LarL, 250 Hz
LUF ClxBlsemmasfiEE C& Iy REZ > T
5. "D+C+Ha" T, FAEEEEFRIA LTI ORHA
@ permutation #fi#R L TEEL TS,

S5 3k
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