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DOA Estimation Algorithm for Multi-path Target of MIMO Radar
Based on FBSS

WANG Ange, HU Guoping, ZHOU Hao, FENG Ziang
(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: In the light of low angle target direction of arrival (DOA) estimation problem of MIMO radar
under condition of multipath, a DOA estimation algorithm with sample multiplexing at low angle multi-
path target of MIMO radar based on FBSS (Forward-Backward with spatial smoothing) is proposed. In
consideration of the difference between the coherent signal and multi-path signal DOA estimation of MIMO
radar, four path models of MIMO radar echo signal is adopted by dlgorithm to obtain the virtual array by
the matched filter according to the waveform diversity of MIMO radar, and to reus the virtual array by
rows and columns for FBSS, thus effectively improving the low angle target DOA estimation accuracy on
the condition of low signal-to-noise ratio. The simulation results show that the RMSE of the proposed al-
gorithm is reduced by an average of 1° compared with the M-SSMUSIC when the SNR less than —12 dB.
Key words: MIMO radar; multipath; DOA estimation; spatial smoothing

A% A b R B e 2 AR R 3K T o i IF1) 1) e £ A A H5 /N, L TR) s Ak R 4 U o 3 3 91
POV 2z — o o T 4 1w A0 SR R R 2 i P I LA Z AR A5 5 18] B 1R 28 4 ™ B 52 1 o 38 0 A
AtrfE S /M R A T 2855 X 2 fifE S PERE. T MIMO 55 B A OB 0 42 m 45 50 7T LA

Wi HEE: 2016-09-02
EE&TB: HEARP-H4S(61601504)
EE BT : L9925 b sl A 2R, 32 Z N TR I8 242 00/ B 55 . E-mail:326399924@qqg. com

S5l tx X, HET, Ax. £ MIMO F# R ZF- TRl ZE 877 DOA @it H5[]] ZETEAZZRCHAFFNHD, 2017, 18
(3);: 44-48. WANG Ange. HU Guoping., ZHOU Hao. et al. DOA Estimation Algorithm for Multi-path Target of MIMO Radar Based on FB-
SS[J]. Journal of Air Force Engineering University (Natural Science Edition), 2017, 18(3): 44-48.



% 3

T4 % A - MIMO 8 325 WU 25 [8) 3F 3 19 242 B b7 DOA 15512 45

FE RO TV )3 JRe 1) JE 30 B 91 L A5 5 Rl 68 0 5 A
JEE 4y R 1 T LN T 22 AR 0N ) R AT K
Hb B v R X H AR A B Al TR R

VFZ W58 N SR FE S 15 18 24215 00 T Ik fa B br
DOA ffi i1 [a] 8" it MIMO 75 35 A1 115 I DOA 1l
PR AT TR AR SE . SCEk 11 )42
T —7Fh M-SSMUSIC Jy i , il 52 %t A A< U J7 25 [ A
25 ()P o 3K B /N S 25 8] 22 09 H Y S AT
H T AEARAR W LU AR A5 5 0 A BEAG T R RE . S
BRL12 17E MIMO 5 3k A5 15 I 8915 5L T . X MI-
MO 5 ik Hz W 1 HE R 3 54T T A7 80 2 TR B
A A AT B Z 18] B RSN AR REME AR 1. [HJRSC
BRLC13 146t MIMO B AMEZEZ BHINE S 247,
W H IR EGHES 248, I BAEW T R H F B 14 °F
B AN P HEAT 23 6] OF- W MIMO 5 35 (9 i A T 7 1
M2 RESIHAEA . BT 250 MIMO 7 ik f#
AT 52 AN BE B4 0 T MIMO 3 3k £ 4200 £ 1]
L, SCRRLILJEAR Ry 1 /N 22 i T 8] 2 [a] ~F
W NI AT LA T F 220 00 F /9 B AR M (5 R
F5 R CERL12 ] B AR % 0 T 2 AB R R
SRS AN AR PEHE AT 7S 8] 7 1 AH T AR K

ARSCE X Z 7 0L MIMO ik H fx DOA
fli vt m) 8, 2% J& 3] MIMO 75 3540 115 5l /1 5 MI-
MO Tk Z 70 f AR, @7 T R % Bk £
RRESEARL 4RI T — g4 FBSS MM A S H
MIMO 5% A Hbr DOA W J7 i, %0 MI-
MO 5 5 VG B 38 U 15 21 /Y JE LR 5 647 T 2 H L%
JEE UL 990 422 4 7 50 43 590 A — vk R 1) 25 ) S T A
i MIMO 75 578 248 AR5 M b 2544 X B AR i
R Ty A A B AR TR B

1 ZH&F MIMO Fikik k=5
F51 7

o1 T MIMO 535 5 5 B2 B 75 35 2 18] 47 75
Ze s HZ A5 SR H 255 B 242 . i B ik
T EE IR 248 . ASCUICR 3 E MIMO 5 15
H . 220G B F MIMO 5 35 Wik 15 5 852 8 0L A
Lo B LA R E 5 2R AT SO
W5 5 W Z AR AL R ER AR L BT UGS 5 L MIMO 8 &
SF B i R — S 4 SR A IO & A H br
-~ 1K O K- HAR- -7 18 O k- - H -
IR @ Ik - F bR - - k.

sk It E MIMO Fik 08 N A% [l 8] 4 [ o0
AL S B M n Rl BN o 0, 10, 5390 o8 H
B RSB AR . BRSNS T

HARSEE

|
|
|
I
|
e
w«a
B L SR T R 36 MIMO 3k f 5
Fig. 1 Schematic diagram of receiving and sending MIMO
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