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Fig.1 A CMA adaptive array.
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Fig.2 Subband signal processing by filter banks.
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(a) Subband signal processing

(b) An equivalent circuit
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Fig.3 Subband signal processing and its equivalent
circuit.
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Fig.4 A subband CMA adaptive array.

0000000000000P=100000000

03()0 k0000000000D00000000
000000000000000000000000
(2)0 (b)00000000D00D0000O0PO 100
000000000000 000000000000
000000000000000000000000
000000000000000040000000
00 CMADOOOOOOOODOOOOOOOOO
j00000000000000 A00000D0
0000 2®(m)D0D00D0O0O0DOOOD
»¥(m)000000000000D0000000O
oooo

M
yt) =Yy (m)

M
_ Zw(k)Hx(k)
k=1
M N
k k
=3 > wP m)z (m) (22)
k=1 j=1
oooo
k k) (k ]
z® = {:cg),:cg),...,:cgv)} (23)
k k k ©»]T
w® = [wg),wg),...,wg\,)} (24)

0(22)00 (1)00 (3)0000000000000

ooooo «® ooooooooo

Q™) = £ [|ly(e)* - 1|"]

=F E:uﬁ“Hx“> -1 (25)
oo
Vo Q(m) = 4z (m)y™ (m) (Jy(m)[* — 1)
(26)

00000000000 0000000000
w® (m+1) = w™(m) = uV,wQ(m)  (27)

2.00000000000O0O00C0O0O000000
goobobooooooboboocoboboboobaon

w™ (m+1)
4ﬂ(k)

— ap(R) I

m

<y {=2®0wn 6 Jum@)F - 1]}

i=m—(K+1)
(28)

0000 (28)00000

p® =1 / [% Z 6A£Jf;i(i)] (29)

i=m—K+1
000dobD k000 0oooooooooooooo
oooog

103



00000000000 '99/1 Vol. J82-B No. 1

4. OO OO

gobooobooooooooooboboobooooo
tobobooooboobobooobooboooooobooo
toboobooboooboobooboooboooboo
oobooboboooboboooboooobooo
oboboboooobooobooooobbobooooboo
00000 QPSKOOOOOOOOOOOODO 0.50
cboobooooooooooooooobooooon
oooooboooooooooooooobooooan
ooooooooooogo
ooobo0ooo0oooboO0 BEROOOOOOO

Output Signal Power (dB)

800 1000 1200 1400 1600 1800 2000
Number of Iterations

0 200 400 600

(a) Output signal power of the array (without subband processing)

Output Signal Power (dB)

J

(c) Output signal power of the array (with subband processing : M=8)

800 1000 1200 1400 1600 1800 2000
Number of Iterations

Output Signal Power (dB)

Output Signat Power (dB)

000000 ooooooooooooooonoo
ooo0oooooooooood
2_1”

(30)

Residual error(dB) = 10log U ly(m)

4.1 0O00O0OO0O0OO0OCOOO0

oooooooooooooooooooboooo
gooooos3soooooooooooooonon 2
coobooooooooooboooooOobooObooOoOd
oooooooooooooooooon

os000ooooooooooooooooon
ooooooodBOOOO ODOOOOOOOODO

o
T

o

i)
=]

N
o

)
S
T

[~
&
T

: A |

-40 L A 1 n | | h

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Number of Iterations

(b) Output signal power of the two rays (without subband processing)

-40

800 1000 1200 1400 1600 1800 2000
Number of Iterations

400 800

(d) Output signal power of the two rays (with subband processing : M=8)

05 O0OOODOOODO
Fig.5 The output signal power performance.

(N=3,02, =0dB, 02, = —3dB, 02 = —10dB, ¢p1 = 0°, ¢pa = 20°, 7 = Ts)
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Fig.6 The array performance vs. input SNR.

(N =3, 0%, =0dB, 02, = —3dB,
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Fig.7 The array performance vs. the DOA of the
delayed ray.

(N =3,0%, =0dB, 03, = —3dB, 02 = —10dB,
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rays exceed array DOF’s.
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