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Input Signal Model Analysis for Adaptive Beamformer
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ABSTRACT

Containing an Angle-of-Arrival(: AOA) estimation and interference suppression techniques, an adaptive beamformer is one of core techniques for the
Signal Intelligence(: SIGINT) which collect various intelligence utilizing cutting edge devices including the radar and satellite. It generates a beam with the
directivity in a corresponding direction, to efficiently receive a signal from the specific direction, using antenna array. In this paper, we present the received
signal model including interference signals and noise, which can be applied to an input of the signal intelligence satellite system equipped with the AOA
estimation and the interference cancellation techniques, and analysis the characteristics of various signals, which can be included in the proposed received
signal model. This proposed signal model can be directly applied to the performance evaluation for a variety of beamforming techniques. Also, we verify
the spectrum characteristic of the presented received signal model in the frequency domain through computer simulation examples.

B R =

Received Signal Model, Signal Intelligence, AOA(Angle-of-Arrival), Beamforming, Interference Cancellation
P NE B ANE AR S, mAd 24 1, 984, 2 AA

.M E Aot Az 284 F4S A8 Ws A
i, s EY 24480 AAE Hd dld geke
z=Mofstw MXSE (jiyoun0551 @chosun.kr)  + Received : May. 16, 2017, Revised : May. 31, 2017, Accepted : Jun. 16, 2017
* WA =Mcf ety MALg st + Corresponding Author : Suk-Seung Hwang
d = d:2017.05 16 Dept. of Electronic Engineering, Chosun University,
Ty eEe Email : hwangss@chosun.ac.kr

2 1 2017. 05. 31
< Al 2017, 06. 16

433



JKIECS, vol. 12, no. 03, 433-438, 2017

2 d(u)s FAEE AAE 184 Ve Al
SR FHd AR AL T AEAHHE
FRE Aol AR A&7 Foll darFH
U dAste] 72tE AR AsE 73, £4, 4
Hils 7S Sdul] NeAdrey gadds
Az g3 AH FHE e BAAHR
Communication Intelligence, COMINT)$&} = 4ke] #|

ol FolA TAEE AEE tEAE AAFR (
Electronic Intelligence, ELINT) %o X3-¥ti2].
NEAR AL Thorat Roloa] B85 9
AEAR ZaH #4 e Wi Bl e
8] Z7Fska 9ATH3l.
25 2zt FA7HA4-T] 2 AFAA 718
o)

o] HAlE AsAR 53 A" 1Mol EA18
T A date Alse g g8H0E Y
e g A AAEe] Stk o]yt B A Yt
2% ARE g&AoE FH37] AdAE AT
H7te f¢ AN S Bdo] HQ st

B EdAE el £ Alzgle] o]
T e FAAE BES ARt S Aty
AE mde] A H g gl vhdd AsES #
Asla, o] AFEH AlEHIANE Tkl st
2 =EoA s 2l A83517] 98 aee
A3EL CW(E Continuous Wave) A&, WB(:
Wideband) %5 Al&, PULSE 41&, AMC
Amplitude Modulation) 1%, FM( Frequency

Modulation) 413, PM(: Phase Modulation) 213 %
o]THI-10]. AZAHE +3 A="9 Yd¥o] HE +
AXE BEde MUSIC(:  Multiple  Signal
Classification)o]t} CAPON¥} 722 2% Z#z +
4 <3gl$¥d MVDR(G Minimum Variance
Distortionless Response)[11]e]4 GSC(: Generalized
Sidelobe Canceler)[12]9} 72 2-&-(Adaptive) 7Hd
AA NP7 JeHrte anHoer Hed

S,

B R T 234 WA sl N5
B R AzEe] Qo] H s Fgo] £
d FANE B9S AN, 3PN ANE FA
Nz e 4§85 e G AnEd U
54e 2480, 4304 neld NEES THY
FANE m] B AFE ABolAS welh

N
(G8)
~

Auoz 5gelA B =i AE

o
2
rir
Eu

/:1(!6)
Y
\ s4(k)
|
x(k)

Signal Intelligence

. . System
55(K). | I
/’?
sy (k)
O 1 MSHE 8 AlAH

Fig. 1 Signal intelligence system
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Table 1. The first computer simulation scenario

Signal Azimuth(°) | Elevation(°) Center
Frequency
CW =37 -59 0.1
WB 47 -59 0.35
Pulsed 7 -59 -
AM -25 -59 0.27
FM 21 -59 0.2
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Table 2. The second computer simulation scenario
Signal Azimuth(°®) Elevation(®) Center

Frequency
WB -14 73 0.05
AM 71 73 0.27
M 35, -83 73,73 0.15, 0.3
PM 41 73 0.43
E 3 M e AFH Aol AlLiz|2
Table 3. The third computer simulation scenario
Signal Azimuth(®°) | Elevation(°) Center
Frequency
CW 47 82 015
WB 10 82 0.2
Pulsed 77 82 -
AM 23 82 0.09
FM =72 82 0.4
PM 33 82 0.37
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Received Signal Spectrum
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Fig. 2 The received signal spectrum for the first
scenario
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Fig. 3 The received signal spectrum for the second
scenario
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