55 52 % 55 9 1)
2012 4F- 9 J]

HLIREAR

Telecommunication Engineering

Vol.52 No.9
Sep. 2012

XEHS:1001 - 893X (2012)09 - 1497 - 06

MIMO T 35 R It L A 15 et 5 B

W, Fal , JE %, &
(FETRERE Soifpe, Berd =& 713800)

W EARORAATRE2RTASMAER, AEFEA L AR EA, A, KT T sk ik
#4% MIMO(Multiple Input and Multiple Output) & i& E X ARIE %% 15 5 69 ik, A TRABRFE TR
IF 64 A8 & 4 P Ae K R AUAF 1, %t Henon #= Logistic 3% 35 B 41 5 7] 8 47 R AR BRI fe —(H 1017 3] =48
U, G AT B R AR G A AE 5 o A5 A 2E R AR, AR X A A IR B 5 T vl Brig KA A
BG4 SE SURRAS S B AE 5

KR :MIMO F 34 ; AA45 g AL BEBUAR K ok 5 0B A 5 B 2

FESHES:TN9S7  XEFRERAS:A doi:10.3969/].issn. 1001 — 893x.2012.09.016

Design and Analysis of Chaotic Phase Coded Signal for MIMO Radar

SUN Cheng-yu , FU Hong-wei , ZHOU Guo-an , WANG Xin

(Missile Institute, Air Force Engineering University , Sanyuan 713800, China)

Abstract: A fast method for orthogonal phase coded signals of MIMO(Multi — input Multi — output) radar is pro-
posed to solve the problem that traditional optimization algorithms are complicated and time wasting because of
combinatorial optimization. Based on chaotic map signals which get perfect property of correlation and randomness,
binary phase codes are obtained by choosing and binarying sequences generated from Henon and Logistic map se-
ries. Then they are modulated to orthogonal phase coded signals. Simulation and analysis prove that it is fast to in-
troduce Henon and Logistic map sequences into the design of appropriate orthogonal binary phase coded signals.
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Fig.1 The correlation performance of sequences based on Henon map
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Fig.2 The correlation performance of sequences based on Logistic map
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Fig.3 Phase coded signal based on Henon map

- 1499 -



www . teleonline . cn

RLIREAR

2012 4F

% 1.0 T
1AL R A 11 S 111 A
0.00 0.05 0.10 0.15 0.20 025 0.30 0.35
25
(€Y
B
S l \A/V\j
0.0 .
] -1.0 1 I |
m-1.
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
t/ms
b)RAFES

Kl 4 JET Logistic WA (G5
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T s 8] /s
B Ptk Wtk BETTE METTER METTak
32 64 128 256 512
BB k& 546 9.14  10.19  12.54 14.36
HF Henon
R 4.16 535 6.21 7.16 8.65
T Logistic
RETIE Ir 3.21 426 539 6.89 7.23
4 TR

4.1 “iERBESHEXEE
Henon Wit 5Ff 22 48 43 il 15 B D HIE R « (1) =
0.4,y(1)=0.4 L) «'(1)=0.3,9' (1) =0.3,
Logistic B 43 77 B & P HIME R : « (1) = 0.9
DL« (1) = 0.7, R ESCHR B 5 B e A 90 4
EAE ARG AH AL G B 15 5, HOAH DR PR 5 A1
- 1500 -

K6 Fis o MEH AT LA 56T TR il e g i AR 37
S (55 WU AEAR Lo ik T U AN 55 e ] () 18 0 T el
BA T U M 1 8 A ORI AR DG REE, A &
MIMO B IE3C IR BT IR . £ X% MIMO 75 ik
2R REM R, AR AN 6] /0 {3 v LA 3R AR L
B RAFIE RS T 81, i LR sy ik He
MR, AR T B SR

g

I 0

iy '?).0 01 02 03 04 05 06 07
B} %E/ms

- 1(3nenonlye&m{§>bx(1)=o.4y(1)=o.4n¢ﬁﬁl&‘J*ﬁﬁzéﬂﬁ%’%m ELiPSEE

e L - - - -

;}e 0.5}
0.0 TN AT flaian RO AMBYY 1L RVITD AONVERITRS el o oA
o ™00 01 02 03 04 05 06 07

B 3E/ms
- (b)Henon B FIE Hx(1)=0.3(1)=0. 3R A B WA AL IS5 5 1) B AR %
0.10 - - - y .
E 3

.m 0.0 0 ph o, oo S AGRY TSP MDA TP Y
- 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
B} #E/ms
(c)Henon B A FIFHE BB AL ISR 5 M AR BE
K5 LT Henon BSR4 {5 5 M AH S5
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Table 2 Peak-to-side lobe ratio of self-correlation
function of phase coded signal based on Henon map

F R/ dB
Henon BMF gy ot Mool Mool
32 o4 128 256
0.5,0.5 11.37 11.70 13.90 14.40
0.4,0.4 12.04 12.35 12.51 13.89
0.3,0.3 11.71 11.83 11.86 14.11
0.2,0.2 12.10 12.28 12.33 13.93
0.1,0.1 11.80 12.05 12.35 14.06
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Table 3 Peak-to-side lobe ratio of self-correlation
function of phase coded signal based on Logistic map

EFFRELL/dB
Logistic WA jusey  oocak MR WRH
32 64 128 256
0.9 10.26 11.43 14.23 15.17
0.8 10.11 12.35 14.26 16.37
0.7 10.36 12.83 13.95 15.98
0.6 10.28 12.26 13.17 16.10
0.5 10.14 11.07 13.65 15.39
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