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A Study on the Initial Weight Value
in Broad-Band Adaptive Arrays

Dong Ho HAN* Kwang Ho YIM** Chull Chai SHIN* Regular Members

B ¥ TS 3 AaAe DCMP G Fedd Helz A Faste 271715 A4 wy g Adsigde A%
B A galeld g $8 HAe Tap 4§ A4 Y& 7€k

Bl vl Y4718 FIRY e sd oz BAsled fahe Ao A wbakel i Al 22¢ AU o) AY 2Ac =
e Hg &=t atE 27) HFAE AA At

2 =7l At 27| AAFAE 71€9 DOMP Z2 44 37 43 3¢ 88 20 HE¢u ke
A% o] YA} wiakat o X3+ A} 2] 3 Coherent Noise§ b g3t A Aol FAlol AAY 4+ Y% 7d-n— Al
#lojd e el et

ABSTRACT In this paper, the method of determining the initial weighting values fuctioning as a filter under the
Directional Constrained Minimization of Power (DCMP) algorithm is presented.

By analyzing the wideband beamformer with the Finite Impulse Response (FIR) filter concepts, the constraints of any
desired directions are obtained and the initial weighting values with fast adaptation time are formulated from those cons-
traints. By applying this proposed initial weighting values to the DCMP and the spatial averaging processor, the interfe-
rence of a desired direction and the coherent noises are eliminated at the same time.

The improvement of this method compared with the existing algorithm is confirmed by computer simulation,
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FA g4l NS AlAdEo] 574 w4
Z A (Directivity) D& A1(1)3} 2t} o] uj
E-Foll 4 Simulation st st N=49 7 ¢,
Qtelivtel 7474 & WstA 74 DE 2ejnsd
27 1.3 Zoh
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Directivity as a fuction of element spacing.

et ZHA o) A,/ 22 A wid abElvtellA
Broad sides} 6 ¢ 7to 2 gl AMehE Al&ol g
4 A A5x4 NAF (Normalized Array Factor)
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CAmE Ee Pasd AP AsAdE Nel
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sin(Ng /2)

NAF=Rein(¢ /2)

, ¢ =(2r /A)dsin 8 (2)

2 Alzge] olF BAd AAHE AS
WMAgs Y el £ 24 AR BES
S g3ofo] RA AHafo} gk,
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2e Ade Faao) ofwl Nop K-1.2 247} gl
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Hy(w)=ay+anexp(-iwT)+---+an-eXp
(-)(K-1)wT), (i=1,--N) (3)

o h—;—ﬂtaﬁosns k=0 Hww |-
=d

b-:$1-2—[_[“3,,_an <k-1] How) |-

Y—— (A 0sn=k-1 Hebw) |-

agl 2. Fo A5E A% TDL A4
TDL channels for receiving broadband signal.
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Hp(w)=H,(w)+H.,(w)exp(-jwrp)+--:
+Hn(w)exp (-j(N-1)wmp) (4-a)

Hi(w)=H,(w)+H,(w)exp(-jwr)+--
+Hy(w)exp(-}(N-D)wm)  (4-b)

Tp=Rdsin fp/C

7=Adsin 8,/ c
Op: Y3t AT A 43

Or: Interference®] ) A}u}3k

DCMP a2 %¢ 48w st Az
oAb were @bx glekm sbdsmz obulhe}
TDL Apololl 9% 24§ Az A1 A7
sjadereltel e ekt Azl Aol
g3 A4 Hop(w) e 4(5)2 280

H p(w)=H,(w)+Hy(w)++-+Hn(w) (5)
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Hp(w)=exp(-jwr) (6-2)
H,(w)=0 (6-b)

A At B A A6) ¢ HEtE
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1
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(8)

arg(H,(w))=n/ 2(w / w,)sin g, £ (nr / 2)-wT
(9)
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552

7|75 YUY

II-1. DCMP Y 1E|E

dubd el DCMP ¢ ae|EE 43ske= N7l

-

okelrte} J- 17IH Tapg z2t< A3 v ¥471

O 3 Fq ASE A% A48 vid Ao,
Adaptive array configuration for receiving broadband
signal.

DCMP ¢t e]5g AHgsted ehAlH oz 43
d7he 7bEA WE W 4(10)e2 $3dsn
A3l Al 4 e S(k)e} Interference W € j(k)
el WA 2g wE n(k)e] oz ZAEE
JAF A1E X(k)=S(k)+i(k)+n(k)E 4 & &=
2 vhebwa A (11) 3 2

W= [W1(=Wu) Wz(*wxz WJN]T (10)

=[X0. X Xy, Xow 1" (11)

29 y& Real Datag 33 5+ ] & ol o 8 4]
A(12)2 3853 HANFAE A(13) o2 58
HE g e A7 2249 A(14) 2 285
29 43t 270§ FAlol A AF gt

y=WTX=XTW (12)

C'W=F (13)

www.dbpia.co.kr



B0/ A5 A% els] Y4ole 27 AFA FY AF

min WTRxx W= min Iy ‘ 2 (14)

old Rux(=E[XX"]) & o1& ABA4+ =
Coherent Interference”} ¢l 7% Toeplitz 3 &
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POWER
~N
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Power spectral density of incoming signals,
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A

0 01 0.202503 03504 0 t/ts
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Desired amplitude response
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38 7. AlFelol Aol AL glAAl B 5 AHEY
The spectrum of incident signals for computer sim-
ulation,

B A4z Ee 43
Characteristic of the incoming signals,
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P.-S. D 0.1 1.0 1.0 0.01
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Output spectrum of Frost beamformer
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Output spectrum of 5-Tap beamformer.
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Output spectrum of the 9-Tap beamformer.
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I} v‘“(

A A )
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W
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[ 20
NUMBER OF ITERATIONS

712l 11, 9-Tap =l 479 49
Output of the 9-Tap beamformer

28 12+ 1374 Tap& AH&-3 vl 47
22 S FFT &7le]lx 28] 13-2 1509 & ubg
A3 vl 4719 FYolrh

12l 14+ Tapperd reactangular window &
Ag51¢w 7473 Rippleel 2 ek F3b47}
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 3HA]) A Boto} atel Fob4r Fopxie Al
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Output spectrum of the 13-Tap beamformer.
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Output of the 13-Tap beamformer
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Output spectrum of the 21-Tap beamformer.
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IV -2. Coherent Interference

BHo A Aot 27124 AF whH 2 Ape-
rture 7} 2 qtelvtoll A A5 = Abak A7}
=& #-&(Coherent Noise)o] A7 ol & &3
At
Froste] otii2]Zoll ¥ 29 (a)s} %
e AlZ ol jAbae A3 widl ¥4
222 23 15438 A2 AA Habe] o
o}, 28]} San} Kaliath7} #|ekgt 27
% i (Spatial Averaging)®o| 4+ o] & F¢
A7) Yong-Lime] a3 xe] F7bedo o
(Parallel Spatial Averaging)®-3 o} &3}
A2 Ao A & ok ey o] H Lo x
Ak ALz ok QJAb whako] 22 Noisex A3
A A 4 gl

Al Eal o] Aol AF&-% Fatelvte] #8718 8

15
35748 B-ujeld A7) (Sub-Beamformer) i- 3
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