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Abstract; In order to compare the interference suppression performance between the traditional phased ar-
ray radar and colocated multiple—input multiple—output( MIMO) radar, this paper develops the signal to in-
terference—noise ratio( SINR) output and improvement factor for colocated MIMO radar and phased array
radar in theory. Numerical simulation indicates that colocated MIMO radar has a better interference sup-

pression performance through increasing SINR output.
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Fig. 1 Comparison of operation mode between phased array

radar and MIMO radar
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Fig. 2 Transmit beam pattern of designed MIMO radar waveform

R TR L R A T IR A PERE 17
el MVDR B3k T SEBLME AR, BLA RE RS 3545 T4k
5 2B S A T B AR AR T0 55 Z AR, AR X
M RN TR R TS .

(1) TE £,=0.2 HAMFE TGS, T4k
420 dB;

(2)1E f,=0.2 Hz f, =0. 3 HzAb 23 BIAFE7E—A
TGS, THMREEIH20 dB,

LY S B o B2 T S R P AR 28 08 RO R ]
3 R,

0 "
—20%& fﬂ% f 7 3
f\g—ao i
®
40 ——MIMOE &
~50 —o— AR
-60
—7 ‘ i A
-0.5 -0.4 -0.2 0.0 0.5 04 0.5
# BEF#ES,/ Hz

(a) AT 5

0
VAT @ f’"‘
X 1 Y 1 %T ]

_60,
504 02 0.0 05 04 05
B ES,/Hz
(b) IR 5
3 PR TP AT PR AR ik
A3 S AR IR X L I

Fig. 3 Receive beam pattern comparison between two
kinds of radar in two different jamming circumstances

- 898 -

MR LLE 5 d =X MIMO 53576 T4 4t
I U0 25 R 57 " LU AR 4 I 7 R B R, PRt AT o
SR AT HCANRIPERE , 1 A 5 b B LU 59 805
TR O AT DUE S PR IE T, MIMO 7 35
FAPE R A IR AR R LR 1,

x1 WHESEEEFMER THTFHRE ST
Tab. 1 Interference power output of two radar schemes
in two situations

i3k K ¥/ dB
TS 1 TR 2
MIMO %535 8.97 11.5
AR TR 1A 8.91 8.6

LA U BT LA Sl MIMO 3878
THABE DB PEIAIFEATE |, 3 156 B AR 4 [ 7 ik
FEPD I EAAST- PR 68 0 18 3T fee L B0 1 BE 77, {H 2 Y
THABEE 2], 4 X MIMO 35 35 1 T P 4 il g
7 b AR B TR A A I 7 EAA SR IR
TR 8 T L0 R B8 0 R R A AE T L SR
JEAEH MIMO AL FR_E7E Bk ol 48 B BRI T
AR 7y B bR W AE 5 B AR R IR X A
B IR R A 25T

EARE BN, LR ECE IR RS
Uity A RE T 25, 3K ol 88 5 X6 AH 48 4 TR IR0 EE M-
MO IR Z R 2 e N 75 T & | ik
BRGE TE 48 01394 — O R, ST Il A [\ T
PRI RIS [ i 2 WS 3 B, Lol IR 2 4 TR
A B4, {HJE: MIMO 75 3K B 203 DR AR 42 1 7 ik 2
PRI A AR 2 0 5 TR A A TR A X L 4R A
PErEREAYXT L, FESEPR T, th T35 2R FHFE AR (S 54k
THI T 285 Al iR 22 SRR ARGE R 7,

7 HRIE

X MIMO 75 35 2 — P R i 5 158, & il
R GuR R A BAR A5 T2 [ W AHXT
TAEE B TR s T F R msIRE . BAR AT P
A MIMO FHIAMNFEE EA TR ¥t A — &
()3 B (HGE X RGP TR 1 i 40, KA h
K MIMO F5 35T LS B IR 1) T IR B IR B K
()RR R, AR AR SR B T i B8 ), it — 20 B A
THEH L MIMO F ik, XF 5 =l MIMO 51k
I A T T T 0 TR N LA — 2 AR A



55 56 & 2 AR MIMO TRk

I

AT YA P REXT L 55 8 1

£ MIMO 15 B T2 ELS AR A R 1 7
oY, LR h R EZ RN FRE L G RLE A S
IR PR TRIRONE | R 2 AR AP 5 i &5 BRI T —
0] LLZE A SRR R AE =X MIMO 75 3535475 i
ARG,

SE .

[1] HAIMOVICH A M,BLUM R S,CIMINI L. J. MIMO radar
with widely separated antennas[ J]. IEEE Signal Process-
ing Magazine 2008 ,25(1) :116-129.

[2] BLISS D W,FORSYTHE K W. Multiple—input multiple—
output radar and imaging: degrees of freedom and resolu-
tion[ C]// Proceedings of the Thirty —Seventh Asilomar
Conference on Signals, Systems and Computers. Los An-
geles:IEEE 2003 :54-59.

[3] XU L Z,JIAN L,STOICA P. Target detection and param-
eter estimation for MIMO radar systems|[ J]. [EEE Trans-
actions on Aerospace and Electronic Systems, 2008, 44
(3):927-939.

[4] STOICA P,JIAN L,YAO X. On probing signal design for
MIMO radar signal processing[ J]. IEEE Transactions on
Signal Processing,2007,55(8) :4151-4161.

[5] ZANG H,LIU H. MIMO radar waveform design involving
receiving beamforming[ C]//Proceedings of 2014 Interna-
tionl Radar Conference. Lille,France:IEEE,2014.1-4.

[6] ZHOU S,LIU W. Adaptive MIMO radar target parameter
estimation with Kronecker—product structured interference
covariance matrix[ J ]. Signal Processing,2012,92(5):
1177-1188.

[7] CUI G,LI H, RANGASWAMY M. MIMO radar waveform
design with constant modulus and similarity constraints
[J]. IEEE Transactions on Signal Processing, 2014, 62
(2):343-353.

[8] TANG J,LUO J, TAO B,Du J S. Target models and

waveform design for detection in MIMO radar[ J ]. Sci-
ence China,2014,57(12) :1-12

EZE AT

I

F E(1983—), 0, BRIIE L N 2011
AR A, B TR, S5 Ty A
ERS RS

LI Tao was born in Yan’an, Shaanxi Prov-
ince,in 1983. He received the Ph. D. degree in
D011. He is now an engineer. His research con-

cerns radar signal processing.

Email :23686728@ qq. com

- 899 -





