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Adaptive Beamforming System Architecture Based on AOA Estimator

Ji-Youn Mun' - Young-Chul Bae - Suk-Seung Hwangm

2 o
Awol EY(: Angle-of-Arrival, AOA) F747] 2 7 AA7] 5oz F449 48 W3ddr] 76k
AR 430 Signal Intelligence, SIGINT) A€l dolgy 94 3 22 4% s 28359
geFst A ARE 43817 9% HHG V)so|th B = olAe =z 47 48 wIAVZ 74
H zgedd A Az =7t dRE F43] f13

3R FF A&Fe] FRE AQMet) ohekdt 4
MUSIC(: Multiple Signal Classification) €325 AM&sla, £223 4 ANTE AAs] 36
MVDR(: Minimum Variance Distortionless Response) 7]%H-& Ab&3lt} &=

Aoty AL HgA7 e AFS Hrisitt

ABSTRACT

The Signal Intelligence (SIGINT) system based on the adaptive beamformer, comprised of the AOA estimator followed by the interference
canceller, is a cutting edge technology for collecting various signal information utilizing all sorts of devices such as the radar and satellite. In this paper,
we present the efficient adaptive SIGINT structure consisted of an AOA estimator and an adaptive beamformer. For estimating AOA information of
various signals, we employ the Multiple Signal Classification (MUSIC) algorithm and for efficiently suppressing high-power interference signals, we
employ the Minimum Variance Distortionless Response (MVDR) algorithm. Also, we provide computer simulation examples to verify the performance
of the presented adaptive beamformer structure.
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E 1A ) AFEH AlE20lM AlHE 2
Table 1. The first computer simulation scenario

. . . Center
Signal Azimuth(®°) | Elevation(°)
Frequency
CW
. 47 81 0.3
(Desired)
WB 161 81 0.1
AM 9 81 0.44
FM -152, -23 81, 81 0.25, 0.35
Pulsed -88 81 -
2 F Al AFEH AlZE0lM AlLEI2

Table 2. The second computer simulation scenario

Signal Azimuth(®) Elevation(®) Center
Frequency
PM 21 bl 0.37
(Desired) )
CW 48, -168 -51, -5l 0.1, 0.3
WB 151 -b1 0.45
AM 102 -bl 0.21
M -101 -b1 0.05
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Fig. 2 MUSIC cost function for the first scenario
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Fig. 4 Signal spectrum for the first scenario
(a) Received signal (b) Output of MVDR beamformer

(a) Received Signal

o
=
2 50
=2
=
(=21
g 0 . . . )
0 0.1 0.2 0.3 0.4 0.5
Normalized Fregeuncy
(b) MVDR output
o
=
L 50
=2
=
f=2]
© 0 ) I L
=% 0.1 0.2 0.3 04 0.5
Normalized Fregeuncy
0% 5 F e AlLE|20 s AHER
(@) =& 4% (b) MVDR E&EAN7| £

Fig. 5 Signal spectrum for the second scenario
(a) Received signal (b) Output of MVDR beamformer
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