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1 FL®IZ

77 A F &R HE (BSS: Blind Source Separation)
i, MRS SN-EROEE, BRESNEFE T,
LAMETAZ L THD. BHREOMEIC KL T, 1l
MEES 44T (ICA: Independent Component Analysis)
1, 2, 3] DEHFE VD Z & THaoRErEERE S
NTND. LrLeRs, RBOKENRVEEITE,
+ RS ELR TV RVOBRKTHS.

BB LT 5 —2DF kL LT, BAREHKTO
WRENBAICHIR SN TS [4, 5, 6,7) . €2 TH,
N7 — Y RIS LY, RERBSEOE S E K
bin EOESICERESND. +5&, FMAKICZET
BEARBEOMEEL, kL bin HOBKESD
MECERSh B2, KD ICA 7A=Y A LN
WHTES. 2L, 7—VEROBEREHR I 12D,
ICA CHERHREHOILENRH Y, Mo TEE(LR
FHLERMTIBRT 2 MERHH. CHETIZ, #E
HERE L EMICAMRL TRl 2 1o R E B
BHENRBRENTWVWS 4. LOLIDOFIETE, &
STIRHIRIS RAEL CULRE AL Z &35 5 [6). *HIGiE
ELTH, HEHTHIOEHFREJOLOICL T, Ry
PRI E B SRV AERRESR TS [5, 6].

AT, RERORERERTICES < Hlcaimm
RS ERETS. hEAVWD L, KEDSREHTIID
BRE VTS EROKRDRHREL 2. £D
HRELT, ZRETLID biESH T SNR (Signal-
to-Noise Ratio) @bz Z & #R L, EE8BE1TH.

2 JRER#ELE BSS

AWIZISZ2 N AOFIER s,(t), (1 < p < N)H
SRTHRBLADTRASN, MBDTA 2 z,(t) =
TN hep*splt), (1< q < M) TRASHhILT .
ZIT, hyp HERpDD<AT g ~DA 7YV RIR
%, « 3BRALETFY. ThEERM7—) %R
FRAWTRBEEBESICERL, THERXTRRTH L,
X(w,m) = Hw)S(w,m) &% 5. B BSS T
I, FAEHWICBVWT, ZORKRAMEEENTE
. bbb, Hw) 28671, X(w,m) 2E
WIZHLSZ7Ze N AOES Y(w,m) = W(w)X(w,m) I
NEET AT W(w) 2#RD 3.

FEEF bin ICBWTHHTIIW L, Y ORER
MoEEFREOR/IMLE BHEL T, B W, =
W+ AW, ILXL W #rricdRan 3 (1, 2. AWD
AR B ARAELIE (natural gradient) 3], AW =
p 1= (p(Y)YTY W, BES VBTG, 22T,

"A polar-coordinate based activation function for fre-
quency domain blind source separation, by Hiroshi Sawada,
Ryo Mukai, Shoko Araki, Shoji Makino (NTT Communication
Science Laboratories, NTT Corporation)
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WHAT v THA X, () IEREREET. o) BE
PALRASTH Y, o(Y) = tanh(n-Y) B AMIEOENE
L% E L TR AVGR TG (1, 2). nit o @#
IO EZRIHT D7 A—FThb.

JE BRI BSS Tk, EWM 7 — V = ZE RO FE RN
BHEBCTHBID, AW & EMHBEEK o) 2 EHRIK
(LR B MEN BB, Ik [4) T,

AW = p[I-(3(Y)Y")|W (1)
(YY) = lre(Y)] +j - ¢[im(Y)] (2
EWVIHLENIRESh . Z 2T, TIZHATH, Y7
XY DERERE, re(Y) & im(Y) BEFAERY DE
HEEHTHDS. RIS E WiE
((Y2)Y)=0 (p#4q) (3)
(e(Yp)Y7)=1 (p=gq) (4)
EWLTRICIERTS. 2T, Y)Y, OBRER
Thd. R@B)RY, &V BENCMTICARB X Hic
<. X 4) 1Y, DREOEHEX H 5 TS
3. X (4) 2R LBERITHAET DL,
(plre(Yp)lre(Yp) + @lim(Yp)]lim(Yy)) = 1
(olim(Yp)]lre(Ys) — wlre(¥y)]im(Yy)) = 0 (6)
L72B. ZITHR(6) BROLHMERLTNBZ &
BhnB5 [6]. FIZIE re(Y,) & im(Y,) BEWIZHLT
HIZoRERLZ TS, ok 3 REMIETEEEL
<7pb. 2T, AW R2FHE D500
AW = u[diag((2(Y)YH)) - (3(XV)Y")W  (7)

BEENI[5]. ThickdlE, WK (3) 0HhEik
TRIZINEKEL, Y OREOFEHTENIEE TEL AR,

(5)

3 BEERRICEDS GEHEEHK

BTl (6) DRIEE BIOFIETRRERT 57128, H#
BOBEFERTICES R EMH(LRE R 5.

2(Y) = yplabs(Y))] . giongle(Y) ®)

ZZT, abs(Y) & angle(Y) IZENENR Y OZER
DiEL FAERT. ZOFEEHEERE, TROY O
WExEDHZEZEEL, TOREMARELEERV. Th
W, BEITAT 2EEERE o) o BRBRIGETH Y,
I L THBAF L bRAUEEHATS.

ZDEMEEREEEE D Z 2T, K (6) DR ASA
R REL 2V, ERE, 0 = angle(Y,) &5
£, Yy BRY, OBRBHRTHDZ L h b,

B(Y,)Y, = plabs(Y,)] - e - abs(Yy) - e~
= labs(Y;)] - abs(Y,)
Lizh, (1) D (B(Y,)Yy) IS BHEIMIL 0 L2 B,

20014 10AH



#z1: B2 0 & AW IZxf7 3 SNR (dB)

Tr =150ms | T = 300 ms

Ref Imp Ref Imp
Polar-I 183 19.7 12.7 16.3
Cartesian-I 179 194 12.3 15.6
Cartesian-diag || 17.8 18.0 11.9 14.6

u = 0.1, n = 100, #iteration = 100
Ref: (5B HTHfIL /2 SNR
Imp: A 79V ATEHIL 72 SNR [7]

4 KBREBLUBE

REL EHCEROFDNE RTD, UTIZRT
JMEoMEHICEL T, BETCRAShILEFE
T DRBREIToI.

Polar-I @ Itk (8), AW Kk (1) 25
Cartesian-1 & 23 (2), AW IZFH (1) A3
Cartesian-diag & i3 (2), AW &= (7) Z i 3

BEEFIE, ASIHIERAER 2 — 2P hbLBAK 8
BOEET —& LIBBOA SV ARELFHEARET
BAIAATHERLIZ. FRE, ~A78i3dkic2Th
5. 7Y AT 8kH TH B, 2 THHEDE
R Tr = 150ms (1200 ¥->7'/V), 300ms (2400 4
YTV TH LTI, ERET7— ) 2 RRO7 L —
LEIZFNEN 1024,2048, &7 b B33 256 £ L
2. &1z, 220HAY;, Y @ SNR OFEHERT.
MU T “Polar-I” OFF Az EREl -7z,

¥4, “Polar-I" & “Cartesian-I" DEFBIZEL T, 4
IZ “Cartesian-I" IZFRE BT WA R4 (6) iZ
L TEE+5. K1, EeEk Q) BI@®) %
TN HE0 I (B(Y)YH)) offixtE%: Rl Tna.
ThEDF—2iX, Tr =150 ms DFADOHE 100 %FH
(773.4 Hz) ® BB DHDTH S, “Cartesian”
IR 2 T TW 3 iRED R5h 38, “Polar” ©
FELMNCWEL TEY, “Cartesian” DIFA &
TY OREFRE (FtART [1,2] & [2,1]) HHL D
WZhEL 22TV a. 728, “Cartesian” DFH DI
Bhi, 2 ETOBEROEY, [[—(8(Y)YT)] OxtARK
SOEEBEREL TWB I L 2RERL T (8]

Wiz, “Polar-1" & “Cartesian-diag” DD T8,
X212 Tr = 300 ms DEEOINFEEDENE RS
“Cartesian-diag” IZBWTiL, W OEHEIEL (#iter-
ation) 2% 100 BEIDBRETIEHFICUGRL TWRWT
Hbhs, B, @) BELrRNI LD, B
¥ bin FTY ORE EHRHDHT, SETRD LIGE
BIIRERIEIGCOERHATDTH L. NEEHEL T
B AT v T YA X kb RETHHIEREE X
LILDN, EOHEIE, TAY BREVEREE ST
W BHEETLfERERH 5.

5 BhYIc

JE B SR ICA 7= Dt i A LB A R EL
. TRERAVDE, B (6) BEBLARVED, R
(1) & 8o T bUKE B B IRBIERAEL 2. fo
T, Hil#0 (6) BT BT-iz, A CURGE AN
B (1) bR THLR 2D, BETTO
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