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Abstract

A direction-finding algorithm for AM broadcasting signals is herein proposed for the application in
vehicle-mounted mediumwave/shortwave direction-finding devices. Compared to the conventional
algorithm, it has exploited the noncircularity property of AM signals, leading to the concatenation
of virtual array aperture and enhanced direction-finding accuracy. Computer simulations have
demonstrated the efficacy of the proposed algorithm.
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Figure 1. Example figure of a radio monitoring vehicle
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Figure 2. Diagram of a Watson-Watt antenna
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Figure 3. Azimuthal pattern of a crossed-loop antenna
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Figure 4. RMSE versus SNR
Bl 4. A RIREMEREE T (L

il

DOI: 10.12677/hjwc.2026.163003 38 ToIE;


https://doi.org/10.12677/hjwc.2026.163003

PUELE]

4. HHEHINERE

AT M ENU FURGITE TR EIE R . TS0 #UESIEA 1700 kHz, AM JEHIREE
N 90%, KFEZN 4.096 KHz, KAFERKA 16 s CRIF SN 65,536), KIET7IAH 207, (SM:tb A—12 dB
BHE 10 dB. [E 4 JEIR T AR S 4 51 1IN W) 35 75 AR 1% 22 (RMSE, Root Mean Squared Error) {5
LU AR 2R . P EEE AR, ARSCTTIEA H 4 77 B I R 1 1 R R T

5. &t

ASCHET VR 75 5 AERRE, R RBIN ARA B T — R LAY R I ) B
AR S TSR, Hd, f£-10 dB A ARG R LL 26 AF R 9RTH2 10, BRiR bRl PAREAREY 3.5 km 1)
CEP 1% % (4% ST B 100 km XSS FREHIRIE AN 3072544 ) o % BVE T N TE LR i W 0 1T v J 8
o e NN DR o N

SE 3k

[11 ZHE. IR BRI R, PUET #E A, 2004(6): 17-18.

[2] 3RS, SRS B RSN PR FEOR, 2013(1): 75-76.

[3] fa[lg, SRIRFE. FETHFRMLLET G5 E MR RG], R KR ERBHEAR), 2006, 36(5): 690-
694.

[4] WEE. PRETRERNAEARZESD] TS EREAR, 2010, 37(5): 119-121.

[5] 23, Ak, JoZk s sl Wil ZE 0 W bl [J]. o B TGk H, 2006(9): 43-46.

[6] xUgE4E, Bk, yofRhE, 25 LT MUSIC S5k AR M R 26 55 200 /) R SE[]. Jbat iR s oK 22 22 4H,
2019, 42(5): 42-47.

[7] Zi. TRk rss a5 m EET]. TLRIE S, 2021, 11(3): 43-50.

[8] Ratcliffe, J.A. (1975) Robert Alexander Watson-Watt, 13 April 1892-5 December 1973. Biographical Memoirs of Fel-
lows of the Royal Society, No. 21, 549-568. https://doi.org/10.1098/rsbm.1975.0018

[91 ¥, I Agyl g A5 BREFH AR FE[D]: [0 18 30]. Rl R RHER2E, 2019.
[10] Edelblute, D.J. (1996) Noncircularity. IEEE Signal Processing Letters, 3, 156-157. https://doi.org/10.1109/97.491660

[11] Novey, M., Ollila, E. and Adali, T. (2011) On Testing the Extent of Noncircularity. [EEE Transactions on Signal Pro-
cessing, 59, 5632-5637. https://doi.org/10.1109/tsp.2011.2162951

[12]  Schmidt, R.O. (1986) Multiple Emitter Location and Signal Parameter Estimation. /EEE Transactions on Antennas and
Propagation, 34, 276-280. https://doi.org/10.1109/tap.1986.1143830

[13] Abeida, H. and Delmas, J.-P. (2006) MUSIC-Like Estimation of Direction of Arrival for Noncircular Sources. /EEE
Transactions on Signal Processing, 54, 2678-2690. https://doi.org/10.1109/tsp.2006.873505

[14] Liu,J., Huang, Z.T. and Zhou, Y.Y. (2008) Extended 2q-MUSIC Algorithm for Noncircular Signals. Signal Processing,
88, 1327-1339. https://doi.org/10.1016/j.sigpro.2007.11.012

[15] Golub, G.H. and Van Loan, C.F. (1989) Matrix Computations. The John Hopkins University Press.
[16] Parlett, B.N. (1980) The Symmetric Eigenvalue Problem. Prentice-Hall Inc.

[17] Lanczos, C. (1950) An Iteration Method for the Solution of the Eigenvalue Problem of Linear Differential and Integral
Operators. Journal of Research of the National Bureau of Standards, 45, 255-282. https://doi.org/10.6028/jres.045.026

DOI: 10.12677/hjwc.2026.163003 39 ToLimAE


https://doi.org/10.12677/hjwc.2026.163003
https://doi.org/10.1098/rsbm.1975.0018
https://doi.org/10.1109/97.491660
https://doi.org/10.1109/tsp.2011.2162951
https://doi.org/10.1109/tap.1986.1143830
https://doi.org/10.1109/tsp.2006.873505
https://doi.org/10.1016/j.sigpro.2007.11.012
https://doi.org/10.6028/jres.045.026

	基于车载中短波测向设备的广播信号测向算法
	摘  要
	关键词
	A Direction-Finding Algorithm for Broadcasting Signals Based on Vehicle-Mounted MW/SW Direction-Finding Devices
	Abstract
	Keywords
	1. 引言
	2. 车载中短波信号测向设备基本原理
	3. 针对中短波广播电台信号的测向算法
	4. 计算机仿真
	5. 结论
	参考文献

