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BEM MIMO FZERETHIFHNKIZANEE MR IRE
BREMHITHEE

FER R

A, HEETFREEBABRA RS =+ ABFFEHT. 35T, 210007; 2. 5 502 B K R 2% 75 B TR 2B, M
211106)

B E. 4ar AW MIMO F48F B 4749 5 3% # (Direction-of-arrival, DOA) f= % & % 41 % 3 & 4% it 9]
WL 3BT — A g-a & B -12 3% £ F A % (Reduced dimension-forward spatial smoothing-propagator
method. RD-FSS-PM) . 3% Jf ik # A8 i AT 8815 5 b AT 16 2 20 3 0k AR B J6 L 4k o A1) A AT 8 F 78 3
AR (Forward spatial smoothing, FSS) 5 3, fi# 48 F , 3% J& i it 4% #% £ F &£ % (Propagator method, PM) 5
AT AT BAFG IR A S S HMERSEH AL F R, 5%y FSSPM ikAak, prit
kL AFtRaeRA. S LS MEFIREBREM A LERXRKRERK, RLR KT F a2 b
¥ 7 i 2 (Mean squared error, MSE) e A 36 MIMO Fik FPRiXA A 5 LM ERASFIT R A &
# % ¥ R (Cramer-Rao bound, CRB) . Z/G#RE T # R 845 A 55 2 53k 5Lk 09 M4k

KBRS MBEFX A TFRAFRLAFT; 2L REFG T BBAELTHE A ERTF
hESES TN MERAR SR A

Computation Efficient Joint Angle and Doppler Frequency Estimation of Coherent
Targets in Monostatic MIMO Radar

Cao Renzheng'?, Zhang Xiaofei’

(1. The 28th Research Institute, China Electronics Technology Group Corporation, Nanjing, 210007, China; 2. College of Elec-

tronic and Information Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 211106, China)

Abstract: The problem of joint direction of arrival (DOA) and Doppler frequency estimation of coherent
targets in a monostatic multiple-input multiple-output (MIMO) radar is addressed. Based on the propa-
gator method (PM), an RD-FSS-PM algorithm is proposed, which can effectively estimate the DOA and
Doppler frequency of coherent targets with low computational load. In the RD-FSS-PM algorithm, we
firstly perform a reduced-dimension (RD) transformation on received signals to decrease the computa-
tional load, then use forward spatial smoothing (FSS) to decorrelate the coherent signals and apply the
PM to estimate the DOA and Doppler frequency simultaneously, which are automatically paired. Com-
pared with the conventional FSS-PM method, the RD-FSS-PM algorithm has much better DOA estima-

tion performance, very close frequency estimation accuracy and much less complexity. The variance of

& T B« 5T ES AR K T 2 38 SO S A B3 4 (BCXT15-03) W5 W30 H 5 Y135 48 BF 9 26 15 3% A0 T8 (KYLX15_0281)
BEBYIUH 5 b g i AR 55 B L BT A T B E .
WS B #3:2017-01-12; 4837 B #3:2017-02-23
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the estimation error and the Cramer-Rao bound (CRB) of the DOA and frequency estimation are derived.
Simulation results are presented to show the effectiveness and improvement of the new approach.
Key words: MIMO radar; coherent targets; direction of arrival (DOA) estimation; Doppler frequency es-

timation; propagator method; spatial smoothing
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PM J7 {552 2% FEAH [ MUSICLESPRIT A L . T PM J5 i, A SCHE 7 — ol 3 48 1) 1 1] °F- -
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