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B OE:. AKX ETHERSE-S MmN % M (Electromagnetic vector sensor multiple-input multiple-
output, EMVS-MIMO) &2 K $ FRAIM X T A Xk KA koA, MRLH T Fhm ey nai, 4
2+ A, A L3R T — A& T P47 B F (Parallel factor, PARAFAC) 2 ## 7 ik st B AR b 47 — 4 /i B 4%
ek, E AR E R TR E LS E 5] JUAT A BAE E A 3 2) JUAT . B 28, sT Bk 4 7 49
T BEREHAZTHEZN-FARTREHLE, R, A PARAFAC S #, FR AN 7 & K7 &
NET AR FHEENETEL. BB, KRERBERAT X LTI REFR DL, F2 85055
B RS E R AR X, AR BB ES AL R ST A
GABETATFRESMOILFLAEETRENEMVS-MIMO &4 6§ 58, Z L k4% k5
Fit th B A B ARG =4 AR T PP R S R 69 AU A A

KB RARCHEEAETERBESMANSH B TL - FAR T LM, =% A EE T EEH 5 UM
FESFES: TNIS3 XERFRERD: A

A Direction-Finding Algorithm for Electromagnetic Vector Sensor MIMO Radar

Based on Parallel Factor Decomposition

WEN Fangqing'?, LUO Xiangho"?, SHI Junpeng®

(1. Hubei Key Laboratory of Intelligent Vision Based Monitoring for Hydroelectric Engineering, China Three Gorges University,
Yichang 443002, China; 2. College of Computer and Information Technology, China Three Gorges University, Yichang 443002,
China; 3. College of Electronic Countermeasure, National University of Defense Technology, Hefei 230037, China)

Abstract: Most existing electromagnetic vector sensor multiple-input multiple-output (EMVS-MIMO)
radars restrict the distribution of transceiver array elements. The resolution of radar direction measurement
is limited due to half-wavelength constraints. To address this limitation, this paper proposes an algorithm
based on the parallel factor (PARAFAC) decomposition for two dimension (2D) angle estimation of the
target. The algorithm is applicable to arbitrary transmitter array geometries and sparse receiver array
geometries. First, a third-order PARAFAC tensor model is constructed for the matched-filtered signal of
the receiving array. Second, the PARAFAC decomposition is utilized to estimate the transmit direction,
receive direction, and composite factor matrix. Finally, a closed-form solution for high-resolution,

ambiguity-free 2D angle estimation of the target is obtained by combining the rotationally invariant method ,
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the vector outer product method and the least squares method. The proposed algorithm is characterized by
high accuracy and low computational complexity. Computer simulations verify the tensor decomposition -
based algorithm can be applied to an arbitrary dual-base EMVS-MIMO radar model, and can accurately
estimate the 2D angular parameters of multiple targets. This validation demonstrates the effectiveness and
superiority of the proposed algorithm.

Key words: duel-base electromagnetic vector sensor multiple-input multiple-output radar (EMVS -

MIMO); parallel factor (PARAFAC) decomposition; 2D angle estimation; arbitrary array geometry
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