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Development of a Block-Based Adaptive Blind Deconvolution Algorithm Using the Matrix
Pseudo—Inversion Lemma and |ts Application to MIMO Systems
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The matrix inversion lemma gives an explicit formula of the inverse of a positive—definite matrix
A added to a block of dyads (represented as B B'Y) . It is well-known in the literature that this
formula is very useful to develop a block—based recursive least—squares algorithm for the
block-based recursive identification of linear systems or the design of adaptive filters. We extend
this result to the case when the matrix A is singular, and present a matrix pseudo—inversion lemma
along with some illustrative examples. Based on this result, we propose a block—based adaptive
mul tichannel super—exponential algorithm. We present simulation results for the performance of the

block-based algorithm in order to show the usefulness of the matrix pseudo—inversion lemma

SEAF DR E R
(BRAHAL - )
ELEEREFY RiEERE & @t
PRk 2 1R 2,700, 000 810, 000 3,510, 000
Rk 2 2 R 500, 000 150, 000 650, 000
Fpk 2 3 500, 000 150, 000 650, 000
FIE
FIE
o dk 3,700, 000 1,110, 000 4,810, 000

WFIToT 8 - MG REI
FHFEE 020 - I
¥F—U—FK:

1. HERABRISTIOER
7 I 4 v FIEF4BE (Blind Source Separa

TG, FHEM AT A Ry NT—2

ENANF Y BT =T i, T4 FEERE

tion/Blind Deconvolution) AR, 11z
RT X, BEOFEENRE VAT A (I




PUSTRES) 218 L CREMAY - Z2MICIRE L
TEZEINLHRIIZBNT, FIEE LIRS
AT ABEmM (Thbb, 794 K) Th
D EE, ZESNIBIIE S DB BIEFH
DEME LR S E2ELT 567 4 VX NE
FUEH AN CH Y, dTHE, BEhEE, F5
HHME B ALEE SRR D 43 B TIE I THFSE &
NTN5.

HWFHGRED rustl! EENSFESED

T T LT

-
o
wFFZ

PuT

-4
Fu5Hd

[Tt g

Py FHHE T ) TS A byt

RiEE  @Avars BAEE DELATA
1 MIMOVAT A

EEDIX, ZOTTA 2 FE LB D
FCh, PIEMEICL 53 Lo s LRl @il
2 (FEERBAEIC) BUORT D WO RrRAEH
T % [#Fa%0E (Super—Exponential Method) |
2OV, B, v oA MR SIS O
RBLPavEa—&Ialb—g 0k
HENDDBEIMEDKIE AT > TX -

Bz, B AT A A (Matrix
Pseudo—Inversion Lemma) % FJ\>7- i@ i

(Adaptive) EFEEIEIL, JES (GXEH)
DI BBRE S (ZEH) oL e
W X957, BRGSO BATHINREL
7% E T, LBIREY AT A (B, &
¥ RV) BREMPICERT D (KX,
time-valiant) BREZIZXT L CRERLEE D
I
K. Kohno, Y. Inouye and M. Kawamoto, "A
Matrix Pseudo-Inversion Lemma for Positive
Semidefinite Hermitian Matrices and Its
Application to Adaptive Blind Deconvolution of
MIMO Systems," [IEEE Trans. Circuits and
Systems-I, vol. 55, no. 1, pp. 424-435, Feb. 2008.

—Ji, A%OBEEREOERGE LT,
AR (G4) TIEFF 5o EIZ cHEE (CDMA)
L EAJE Ay T2 EAL (OFDM) D Fi & 285
FRABEHHEN TS, £, H5HRG5)
CIEMIMOIE{ & OFDMODR & 2578 ) s B A &
NHEEPNTND.

2. HAEDEH

IO XD 7R BENEE T, BEx % 2 AEhd
DA A DR T I 7R L N LT
bV, BEMICEMET 2ZLTERRD B
TW5. ¥z, < Oa—FREEHZFE—F

25tk 4
L b2 hTREL HES

¥ 2NV EFHT LHEC, H—a2—Fn£<
DIEFERE—T ¥ RrNVEf - CGEET I
B2, ZREREZE LTIV H S MIMO
BWENMLELRD.

AWFZEO B, %65 % (G5) BEhEE
TERHAINSTHAH MIMO BIEIZFIH S
5 EEBELT, BLELTHIEE -
ISR EE N— 2T LT, EBRETH)
BT 5 LPEIEREE DT T A 2 NEBHEE
DIZODFIEEHNLTDHZ ETHD.

AWFFETIEZ OB EZER T H7-012, LA
TD3O>OMEH%FEHT 5.

O A FE BaE o mndib

B WL OBIRE F o L TR AT 9 B
VINR—=ZATHol- N E COmMSTE
fek%z, HARRI D OBIE %2 E LT
WMPERT 5 7 a7 N— R THEE L C il
X 5.

OMIMO JBfFFHEER > A T L OREEE

DSP U TNV HA LI 2l —FEHNT
MIMO 815 DR EESEIEERR & T 21T 5 > A
7 (TMIMO 8fE EBR > AT L) LIRS, X
2) ZHET 5.

@i SR PR A1k D FEERBE ~ D F2 4k L FEAf
BIO%E

SRR EE A MIMO WBEEBR S 2T A
~FEEE LU CHERE COFMM ATV, T ORER
EZITCRBEEMZ 5.

PER DAGTRIEE DAL F 1L, EEMTT A
MEBZXE LT, ZEMTIZZEDOT A ME
FEH D X IITEALIRDIRNT A —H HiHET
50T T4 RIETHST-. ZOHETIE,
BEHREFDOIRIEHEEDOKRERMET 2L, —
5, TIA4 v NIEFT A ME S EEET DS
FoR7e <, BIEBRO XS RETOEEEEIC
*f U CIIEmAIC R &SNS Z AT
)

F 72, FRELAATYIRE A R TSR
Hakix, RIS (EEH) ok v LG
7 (ZEH) OBNRZNL D REAT, L
HLIRA Y AT ANEEICELT 5 L 57
FEEo MIMO @I L TR, 4k, EHAR
JEW BB % EAL (OFDM) & D& 3R
AL, ARBFSECHeST L= TFEEDS, 5k 5 it
ROT 4 2 NBENEE TR SIS 5.



3. MEDAHE

[4EE CEk2 145) ]

T s B R FE BB o i b L MIMOIE(E 28Ry A 7
LOWELITS .

(1) @R EfREEO EE b

K BEZ OBIRNE Floxt L T (T H> o7
R—=2nb, HHREMSOBINE S % £ LTl
HIo7 0y 7 _R=APERET 5 2 L2 LD @l
x5,
FELEATHIRBE DO T 1y 7 _R= ZA~OYLIRIZD
WCIHBRICI—EL, Tofadtsa s a—2y
Jal—va i VREEEATHD.

K. Kohno, Y. Inouye and M. Kawamoto, "A
Matrix Pseudo-Inversion Lemman and Its
Application to Block-Based Adaptive Blind
Deconvolution for MIMO Systems," in Proc.
ISCAS 2007, New Orleans, U.S.A., May 27-30,
2007, pp. 3490-3493.

ZDTay I _X— 2O T & VT2
BECEGBIEEEO T LT Y X0 EERL, aL
a—HF VI ab— g Ak FOERE A WGEE
T 5.

(2) MIMO BFERBRT 2T LD
K 21ZRTEIRDSP UTNEA LTI 2 b—
& &M\ MIMO 8 (5 O S A5 5328k & T 24T
9 MIMO iBIF 3R S AT A EAERT 5.
X 2128\,
s ANy N VAT AROSFERES RN
o 2 2 TMATLAB/Simulink]
ca— Ay 7 REFMODSPY TAE A LTI 2
L—# [PDRS-6000
TV T a7 T T
Ve VxR L—& [33220A]
EBEICEALTRY, HiiicBH e g miiheic
X, 7Prvr b Ty ou—WotranRa
—7° IDS07014A| %3 A L CMIMOIE(E Bk AT
LEFERESES. ZhickYy, @EE5%DSPY T
NEAL LY 2 b—FZNTRESE, #@GAEHE
BOET AT Y AL L0 R COBEL, SrBER
RAERAT - FHET A Z ERAREL 72D

(28 (FRk2 24FE) ]

B IEHOE D FEERE (MIMO J@(E B X7
L) ~DEEETTS .

MATLAB O M 7 7 A /L CRak L 7= SR b ik
OT NI X% Simulink Tk L7223 L, DSP
Va2 bL—HTHERITIHS.

(340 (Fpk2 34E)]
TR FR A O FEEREE (MIMO 1815 KR v

AT L) TRl & R E2AT .

(1) @SR IEE O EEREE MIMO #{33
By AT L) TR &k B

Fim Za—7EHNTHRES & OBEE
SO RIZE VM EAT 5. FHlOREE,
HIMEDRHEGR TE WA, 7va U X
LOHEREITH.

(2) WRERRDIESER
5D NI MITERR & e MBI RIS & U SC%
RICEVAERTD.

N ay ST oH

D EERE AR 0 T4
AN 19 WATAER
MATLAB/Simulink

DSP )7WiAhy3ab=4

3=k ) AR
PDRS-6000

Fyura=7°

VXA VAN AR %

i E
.
-

TV V/beTr)ny =R TV VU hF0 )8y

33220A DS07014A
X2  MIMO {5 O SE4E FE Bk & fifHT 217
5 AT A

(MIMO JB{E 2B~ X T L)

4. HAEHRRE

(1) #ESEREHEO mEb

BRI OBLANG B-loxt L CALEL 24T H ¥
TNR—=2ING, 6 LRy OBAIGEEE F
LTS 57 1 v 7 N—=ZA~DYLEZT
ST, ZOTa sy 7 _X— 2O T R
ROV ABEEEO T L T A A EE



RL, ava—FTIalb—yatLih
FOHIMEERREEL 7.

Z SIS R B E E R AR o D R
%, TEEE ISCAS 2010 (Paris, France) TH
SRR (5. ERBEERMLEDOM]) #1795 &
& H1Z, IEEE Transactions on Circuits and
Systems— I ~O@m3FEHR ( (5. ERFELM
EDO]) EZT-o7-.

(2) MIMOGE(ZIEBRY AT L DREH
TV T 7 our—WOA e R a
— 7 [DS07014A] 3 LT b IUE SfRMT
7 b =7 [89601A] ZEATHZ LITLD,
DSP U 7 ILX A L3 o b—& % FT= MINO
W1E DI FEAE FEBR & T 217 5 TMIMO 1@(3
EBRU AT L] BHEELZ. 22Xy, &
BIE3%DSPUTNHE A LY 2 L—HNT
RE S, #INEBEEET LT XA K
D FERFMITCoHBEL, SoBERESR A RAT - SET
DI EMAREE o Tz,

LML, PHOEAE L, BWEATER >
TV T )ual—WosSF -
T T A4Y IN9020A] AT mAxra—F
[DSO7014A) (CEEE I D52/ T2728,
HRE - MERE LR A= T D Z Lo 7z

(3) MIMOiE(E HEhR o AT A~
Bk oIk

MIMO 815 FEBR S A7 & B C, s AR
A BT AT Y X A% Simulink TIEEbk
LCEITTEAHLIICLE. LaL, By
BEATHI O HEE & BLHNE 50 & DJFAE 5 DIE
JEBEDE) D 2 Yk, BEO Simulink @
FE#E Blockset (273 ERED F2ELIC RO 7%

7.

(4) MIMOIE(E FHR > A7 AT S%E U 7= )%
RO EEE OFHE LU R

MIMO 15 3B A T A SEEE U 72 i
BIREEORMM E URZ1T) TETChH T
2, MESEOMHICE EFVHBEETIEED
o=,

5. IARRMNF
(WFFEFRE . DFFE0HE O 728 (2
=)

CdEssamsc) G 314)

[1] K. Kohno, M. Kawamoto and Y. Inouye, “A
Matrix Pseudo-Inversion Lemma and Its
Application to Block-Based Adaptive Blind
Deconvolution for MIMO Systems,” IEEE
Trans. Circuits and Systems-I, vol. 57, no. 7,
pp. 1449-1462, July 2010

[2] Mitsuru Kawamoto, Kiyotaka Kohno, Yujiro

Inouye and Koichi Kurumatani, "A Modified
Eigenvector Method for Blind Deconvolution
of MIMO Systems Using the Matrix
Pseudo-Inversion Lemma," Circuits and
Systems, vol. 02, no. 1, pp. 7-13, Jan. 2011.

[3] yrA, e — R, TEFE R, AR, <
T4 v MEBLIROER O « iBiEEE L
HRY MK BAITREIEF i XiEA, V
OL. J92-A, pp. 276—285, May 2009.

(P& G311

[4] K. Kohno, M. Kawamoto and Y. Inouye, “A
Block-Based  Adaptive  Super-Exponetial
Deflation Algorithm for Blind Deconvolution
of MIMO Systems Using the Matrix
Pseudo-Inversion Lemma”, in Proc. ISCAS
2010, Paris, France, May 30 - June 2, 2010,
pp. 801-804.

[5] )17 Hath, JTSpyE e, “EREHE BBy X7
LEAWEEFEREEO Ty IR T T A v
RAYBIE” 75 20 []715) H B I 72 1 L7
77 it 7 2 i X4, T, Nov. 26-27, 2011,
pp.107-108.

[6] HMME =, GRS, “EREHIE LB 2T
LEHWEFESORES T 74 NoyBE”
55 18 [RIFHI B Bhifil o v E S ik e,
J5HX, Nov. 28-29, 2009, pp.220-221.

(Z D)

==
http!//www.yonago-k.ac.jp/denshi/staffla
b/kohno/kohno/paper.html

6. MR

(1) WFgeRE

JATEFE RS (KIYOTAKA KOHNO)
MSTATEOE N [E ST 5 2 5P 22 A R A
KT TEREFEMFR - EflE T -
iz

MEEHZS: 90225376

(2) WFFEs5 R4

(3) HHEHTFEH


http://www.yonago-k.ac.jp/denshi/stafflab/kohno/kohno/paper.html�
http://www.yonago-k.ac.jp/denshi/stafflab/kohno/kohno/paper.html�

