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Abstract

An algorithm based on beamforming is proposed for shortwave direction finding with a Watson-
Watt (WW) system. It constructs an array measurement vector by the linear combination of the
outputs of the three receiving channels of a WW system, and then utilizes the Minimum Variance
Distortionless Response (MVDR) beamforming to perform spatial filtering. Compared to the tradi-
tional WW algorithm, the proposed method takes advantage of the full aperture of the Adcock an-
tenna array, which leads to its better accuracy of direction finding, and it has been demonstrated
by computer simulations.
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Figure 1. Diagram of an Adcock antenna
1. Adcock Rk R=[E

DOI: 10.12677/hjwc.2021.113006 44 T =


https://doi.org/10.12677/hjwc.2021.113006
http://creativecommons.org/licenses/by/4.0/

&y A

FAMBAT DR — B2 SOR R 2R E N-S R E-W K2k, M —Fh =B Rk, #ifkAk
FRICFERLE, Ho: ZESXORRENMEINE R L, PIRLIERS, KRR . KR SR 4
FINBOOMIRB B T, B KE SR PR R, ARV R BN s IRAR PURE R 2 B 1A
FUN HER SR RS S, VEReF e S, & TRk B304 A5 S (i M Anl 1), PRI 5 44220
PR Adcock REZEAHL, ASCAFER .

2.2. ZiBiEm =k B

OB TED ) AR FR O o = RO TE R . AR . AR BB AR AR
SREHA R, b ZERBRCEIE S A T N-S Z{E 5. E-W ZE(F5 LKA 90 AR sensor
REAF S IR ARSI PN 21.4 MHz), #/ﬁ/}?—IUwa_:E*T{E$EE1n?’ FF =i SoE T i AR
FeiE, ARG TR AT & Z ARG S, 55 B T RE . (55 4 HE5E, B
THEAUE T, @5 S5 ER S, Wi 2 Frs.

N-SZ

LipilE
m(t)fcb{f% B EiE1

E-WZ
L L
xe(t)=xpt) iy %ﬂ&'fﬁ @2 ul

90°Fs N

}ﬁ S T[22 . H
S S - %
TXsensor(f)
A AR AR it
4"—’ e
Bets k—»

Figure 2. Block diagram of a DF device with triple receiving channels
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Figure 3. Flowchart of the proposed method
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Figure 4. Accuracies of the conventional and proposed DF methods at 1.5 MHz
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Figure 5. Accuracies of the conventional and proposed DF methods at 10 MHz
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Figure 6. Accuracies of the conventional and proposed DF methods at 30 MHz
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