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Abstract ICA is a statistical method for transforming an observed multidimensional random vector into components
that are mutually independent as possible. In this paper we introduce Algebra ICA algorithm (AICA) which is the ef-
ficient approach to solve Overcomplete ICA algorithm problem. Then we put forward a new sound compression struc-

ture based on the Overcomplete ICA algorithm(SCQ). Finally we present an experiment on sound signal compression

and decompression.
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(Dm=n,H R 7&K ICA 6] B (quadratic ICA) 5 E Ir
ICA 6] 5 (simply ICA).

@m>n, ATFHERNIR A RBENETIE, BIiZER
BHEH AR5 ICA [FE (undercomplete ICA),

Bm<n, HFHREREGZFE LMOERT L, HikZ%KR
BE R 52/ ICA [ (overcomplete ICA),

Overcomplete ICA HFRESESmBEH » /N TEE
SRRER A EEARRE—ITTHE KOBRESEEN
ICA WA R, Lewisckit1382 T R B 2% #1 ¥ (linear pro-
gram)Hl H SR 8 BF (Nature Gradient) F 8 — B R M5
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3.1 WERIES

R maENS Mat(nXn)E R EH mXn MESEREE
MEEE,GI(n) : ={WE Mat(nXn)) |det (W) #0} LB —#
LRYERE.

EFEESHE GBS @EF, 6 n MEMTHES
BEEHENGE S:0~R VBIMBEER A=(a, )
a)TEMamXn)ERTIRESME X:0—~R";

X=AS
HP ORF—IPEENBETEA.FENEEFSHER
#, 4 AERESHE X 98Tk, ELET X EEPEE
SHEkS MBS ER A4 a=Ae RREE AN E,H
i RFEMNEE . FER ARBEN, ERE IR
BREWIMH ;.
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ZE Overcomplete (B T J A BFERF KB A H s
BHL BN, E )l Fabian® 8 # B 4 # Overcomplete H
B HRA Geo- ICA. ZME R ATERURENRR A, B
E EFEMHR Y s.Geo-ICA 53 HFH -

1)5E PEgR B (Matrix Recover Step).

2)F {5 S, H (Source Recover Step),

{3 Overcomplete ICA % (AICA) #1 Geo-ICA # B AE
FREF-FHHN BRETAEIENBEER ALFSNE L
MBEFEEIE R AICA HEKESHENXENER
ifﬂiEﬂJEH.rﬁlﬁ a,f fﬂ#]}.‘—ifﬁﬂﬂ%lﬂ
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Kb RmmBaR AEANTHA. L o« HERFAMAE
oy ey B FE S 7 [ B B B AY RS , MIE ] Z MR EE R T LA 58
SELF N X E R RN T - FLARSBER
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2, N,
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5 B TEHAREHS y EXBEHTIHE:
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j=ll.2,'",n‘,i=1,2,'",N 2)
6. 1R $EEE S BE 0 R s AT R H
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Kb @R MMBTFERRBOFEIXR VCORBESE
R g RRER S E EHEREFE.
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9. SR XD KR FG WEEHIT2~THENET
BB R
E & EETEME AT BiE 2 Wik (shortest-path al-
gorithm) AR LB AP /E m=2, ZWEH EFEEE
arg ming s |S | HFREEME A TUES EBEKEIER
B.4:A=(a | |a) RREME A 8955 & Fabian™EH T
REBLREE o §FEATAE o M o BT LUE R &5
B NEHENARTURES .
((ailak)_lxl),li—__j
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4 KBHER

RINRAB AICARERTEEES-BMENTR.FAEN
ST RA1HR A Mathlab6. 51T, 3% PIVI. 7G,256M
# PC LiEfT.

EXRF B =3 m=20FF.TRPIAFE
FeHREA—PANFE,IEEETESY LI8kH: fisf
W RAETRERIBILFSEEEBESREAAZHARE
B5S HIBSEMRINER:

=(o. 7071 —0.4472 —O0. 9487)
0.7071 0.8944  0.3162

B| A VEHMR 4 48 B (mixing matrix) 89 3F JE B R W45
AR JUE B FE B 18R (AMDD)

MDIZAXRBEEZ MM ER"KET ANTE
n— D max(|W'-H|)
et +

n

n— 2 max(|W'-H|)

M2 BEMHEEES

EP . WHHBRARAFHENEREN BB —LERE.
MDI BT ¥R :
O<D(W,H)<2;D(W,H)=2% A% W il H ## 2
n A R IERERE.
D(W,H)=D(H,W).

BRFIERBINERER:
0.9475  0.9505

0.3199 —0.3108
D(A,W)=0.0613

0-5274 )
—0. 8496
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TUEDEHNEFEREINEFEESHEF SRR
A MERBAT —EHRE . XERFEHREATIE S
BHREAMEMETES5IRM, BB H K Overcomplete
ICABBETRRBTEHERTIANERE.,

RA1H H {5 & H (signal-to-noise ,SNR ) ¥ & Overcom-
plete ICA FHEERHEAIARE:

SNR(s,,s,) =—10log,, MSE(s,,s;)

He,s, RRBES,s, RAKIGNES . MSEG,,5)£ s,
Fs, ZEHHTRE.ELBRLTRPRAIIER A SNR 45

» 128 -

#:16.138dB,16. 115dB, 21. 755dB.
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BAEMEAMIE A SHE - WERK NEHLRLA,E
BEeSMAAERK,BHMAEE - +EENREAERE AR
—MMEABH SRR EE.
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