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Abstract. The orthogonality of the transmitting signal is crucial for implementing multiple input
multiple output (MIMO) radar system. The chaotic orthogonal discrete frequency coding waveform
(DFCW) can be utilized to MIMO radar, and generate a large amount of orthogonal signal with
random lengths and quantities. This paper applies the continuous chaotic system to analyze
autocorrelation and crosscorrelation for the DFCW design of MIMO radar. The analysis indicates
the side lobe peak of autocorrelation is 0.21, and the peak of crosscorrelation decreases with
increasing the code length in DFCW without repetition of coding coefficients. The DFCW
correlations are similar in continuous chaotic system and discrete chaotic system. In DFCW with
repetition of coding coefficients, the side lobe peak of autocorrelation and the peak of
crosscorrelation decrease as the code length is increased. The correlation of continuous chaotic
system with coding coefficients repetition, is better than the correlation of discrete chaotic system,
so it is the relatively ideal transmitting waveform for MIMO radar.
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HE: REHMESHEXMFIRZZMAZHE MIN0) BRI X, RBIEEXEHENE
AL 2 (DFCW) =2 MIMO BIAFLUFIAMIERES, HAFUKRKEFEETEKEMBEN
EXRES. AFELRERSZSIA MIM0 &FiXIER DFCW #Yi%it, STEBEHEXKREEXM
HITT 9. DATRIBRILAIAES DFOW IR B HXSMIEE R 0. 21, EEEXIE{ERE
A KPR, H B E T EESR EMERUR EAY DFCW BYFE X ML ; 4mh5 2 ¥ = & DFCW
BB HERERIEEM B XIEERREKIEAMEEE, ETEERTRGHNRERANES
DFCW FUFH X M 54F, MTFBHURERS, 2R AEER MIMO T X LR .
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* 4.1 BEXSRHEEREKOTLETT

R’ T 32 64 128 256 512

17l

Lorenz  0.1999  0.2058  0.2090  0.2106 0.2114
Rossler 0.2000 0.2058  0.2089  0.2106 0.2114
Chua 0.1996  0.2058  0.2089  0.2106  0.2114
Liu 0.2000  0.2059  0.2089  0.2106  0.2114
Bernoul 0.1997  0.2058  0.2090  0.2106  0.2114
li

Logisti 0.1999  0.2059  0.2089  0.2106 0.2114
¢
Tent 0.1999  0.2058  0.2089  0.2106  0.2114

4.2 DIERSKA T MEEX

BiEA 32 64 128 256 512

Lorenz 0.1067  0.0618 00328  0.0185 0.0098
Rossler 0.1183  0.0684 00376  0.0198 0.0119
Chua 01327 00714 00416  0.0232 0.0128
Liu 0.1093  0.0635 00332  0.0181 0.0094
Bernoulli  0.1064  0.0624 00322  0.0183 0.0096
Logistic 0.1443  0.0766 00438  0.0267 0.0144
Tent 0.1117 0.0619 00350  0.0184 0.0098

KA 1R 4.2 ) BTSRRI A A B HICR T Y A1 i g i R B B DRCW | H A 5% 55
HE S AF 11 ~F- IA (B AN FLAH SCUEAR AP 348 (100 R-F-3%) BEVRTE RIS BE N 7384k, IELLVRHR
(8] 7 A s TR TRI R A 10-3s, SEHURZSE = XN R 7). MWK 4. 1. K 4. 2 7] DI BEE RS
K N IR, HAHRSSIREEIE ARG L, Bl B G SR MR LR, R
5EKEMIINRR, X5 ITHE—2. B AREEREEK N 38 KM, 3T %
TBTE RS gmi RECAEE DFCW 1 B AH M GE L AR

R 3. K A D RINHET &SR [A] 7 41 A B BRI T 51 i gt R AL E R DECW 1 E AH ¢ 55
UEE AR (P 3B AN B AH QI i~ 381E (100 IR-F38) VR Zm ALK N 384k, HAnEsiyt
B 18] Z1 B S TR] ] BR ol 10-3s. AFR 3 AT DAMS HFEAEASC N BU3E K, H AH OC 55 MR UG AR IZ T 4
%, BEAHRFSIELEA RIS SFM T AERZESR, Ptk 3 A IS5 R E S5 405 g b 2 25 V) AH
KW, XSRS T — 8. HARET Lorenz &4, Liu R4t Rossler R4GtH] DFCW
(1) B A 55 IR E BE AL G N B3 KT/, S5 KOKT 256 B, H A MRIEERT 0. 21,
EAHRHEIL T2 T EHORM RS M mid R E R DFCW. 3R 4 n 51, i R EKE DFCW A
BIRGFIHEIE A M o Hrp S TR SR IE R G 1) Ym i RECE K DFCW (1) HAH S e bh sz, e
B R T T ORI RS gt REEE DFCW. Hrr, T Lorenz R4iAI Liu R4t
HIgmtd 220 E 2 DFCW HA S 47 i) B AR SCHERE AN HARSCHERE, m] DAME N — P IE SR RN A
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7 3 BEXEMEERRE KT
R s 32 64 128 256 512
Lorenz 0.3122 0.2152 0.2108 0.1725 0.1358
Rossler 0.3317 0.2225 0.2144 0.1850 0.1546
Chua 0.5700 0.5996 0.6027 0.6052 0.6053
Liu 0.3185 0.2113 0.2110 0.1653 0.1338
Bernoulli ~ 0.3025 0.2478 0.2142 0.2100 0.2095

Logistic 0.3698 0.3048 0.2706 0.2634 0.2574
Tent 0.3206 0.2851 0.2200 0.2141 0.2136

I 4 BEAEXIEERERD KT T

Ry s 32 64 128 256 512

Lorenz 0.1100 0.0647 0.0355 0.0193 0.0106
Rossler 0.1491 0.0867 0.0517 0.0259 0.0134
Chua 0.1246 0.0711 0.0410 0.0227 0.0121
Liu 0.1144 0.0664 0.0361 0.0211 0.0111
Bernoulli  0.1769 0.1068 0.0648 0.0363 0.0222
Logistic 0.2026 0.1354 0.0772 0.0471 0.0144
Tent 0.1762 0.1128 0.0666 0.0392 0.0217
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A ELIRME R GG N MIMO 551k IE2E DECW fcit, ofH @A ¢ & BAR S MEEAT 7 4041,
FEoMT 1T ESRMEN DFCW FIA RS WIS K E 2 MR R, TR AmIEDR[RAAER
DECW FI11) E AH OG5 JR AR SRV T S HE R o o0, 2978 0. 21, e H AR G IGAE F AL 1 35 K T
FEAR, e ELIRE T 7 SR YR il A B SR ) DFCW 1Y) B AH e A AR S M B AL s ShS R B & DFCW
1) I AH 9% 55 e s A RN L AH QI AE B RS K AR 38 R BREAIG, B TSR VE Lorenz R4, Rossler
RGN Liu RAERmtD R EE R DFCW FIAH R MERLT, T2 T EEURM R A M gm0 R ER
DFCW, R NEARR) MIMO & I8 K ST o
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