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Research on chaotic time delay estimation method in

Alpha stable distributed noise environment
Xing Yuhua'®  Gu Liming'
(1. School of Automation and Information Engineering, Xi'an University of Technology, Xi’an 710048, China;
2. Xi'an Key Laboratory of Wireless Optical Communication and Network Research, Xi’an 710048, China)

Abstract: In order to solve the problem that the peak sidelobe of the traditional time delay algorithm is relatively low when it faces
impulse noise, and there are many false positives that are difficult to judge, a new weighted Gaussian correlation entropy time delay
estimation method is proposed and applied to the simulation model of cable fault location. The simulation results show that, compared
with the existing methods, it not only obtains a good time delay estimation effect in the impulsive noise environment, but also maintains
a high positioning accuracy in the strong impulsive noise interference. In the background of pulse noise with different intensities, the
calculation results show that compared with the other three methods, the absolute value of the main peak to side lobe ratio increases by
more than 0.020 3 dB, the ratio of misjudged peak to fault point peak decreases by more than 0.053 9, and the mean square error
decreases by more than 1. 863 6 m.
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Fig.2 Schematic diagram of chaotic spread spectrum delay estimation
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(17) ATLAE th, PLSR A i, I H H: 268 X BB K, 156 BH 55
N,

2) R HNEAR L

N,
MPR = (23)
N

1

AP MPR 27 fi R A e (L -5 40 o e LA LU KL N,
PR R WENRAE ; V) 7R IR X (18) ATLAE
AN (R L AT HUETE N (0, +o00 ) o G URFNEEAE LI
H(0, 1) I RWIBA R FITE A0, HL RN 3R] 5
AN G 5 G A [ 1, +o0 ) B, U W5 40 e K 746
TR AT AR, BRSO

3) ¥ iR
RMSE:JN il(d -d)’ (24)

o d, FoRER R WG 8 5 d SRy I B S S
N, FREEAE T S S EG L, B (19) FTRLAE
5 HRAR 22 A, 3 BH 2 07 45 S5 e i B S (i 22 K,
3.2 HELERAH

AYMTEE 1 B T A SO AR F B TT R
Mk bR TR o N 1.6 I, SR ARG I, I
SEELLIE AN T 0.433 dB, PR FIIE M HLIS > T 0.089 3,3
TR ZEA T 1.863 6 m; 57 L HAHSCH L, I (E
FIRHHEINT 0. 0203 dB, R HNEAE FIs /> T 0. 0859,
IR T 8.649 3 m; 51 UM ERIHH L, 3 145
SR T 0. 5439 dB, R HNEAE His /b T 0. 1136,
TIHRZE A T 5.324 8 my YKo IE SR « 4 1.3
o, FEAS BAH SR 1k O v IE W A5 5T L H AR HH
o, ISR LGN T 0. 596 9 dB, R W L /b T
0. 126 9, ¥ AR 2208 /0 T 8. 649 3 m; 5 A KM AH
o, I SE MR LN T 0. 509 2 dB, R H WA L > T
0.107 1, ¥ 7 AR 22/ T 3. 444 5 m, Gk rh g 5 57
a1 AT M) X EMHEE LB L IER
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FN; 57 XA A b, W E SRR T
0.397 6 dB, BRFIIEE LLIE N T 0. 053 9, 277 M i 25 ik /b
T 6.771 4 m, S5FRFI, FEAS R 58 B ik op e s IR T
AR SCERL A P B AR S A7 R X R D o] 4 B R AR
AR H T A SR S U

*1 HEMHAESFITER
Table 1 Simulation statistics results of

time delay estimation

ik g 7 . FIE(E S TR 15
R AR ML/ dB fH L P2/ m
FEARH AR -0.263 7 0.941 1 5.178 9
wel I E A -0.676 4 0.9377  10.4655
I SR K -0.152 8 0.965 4 8.640 1
B AHICRE  -0. 696 7 0.8518 3.3153

S NITR P - - -
wel ] AR -0.0553 0.9874  12.1120
I SRR RN -0.1430 0.967 6 6.907 2
PR SO -0. 652 2 0.860 5 3.462 7

FEARH K - - -

wel IR ES - - -
T SCRH RN -0.154 1 0.965 1 10.375 4
PR SO -0.551 7 0.9112 3.604 0

4 4 B

AR SCA R PRAR BRI 4™ 0 A 3k 3 A i ok oo 45
kv T RS IR BT R B i R AR A 1R ) 4 )
R B T — A T v A% R B T AR N A g T R DG
HHREAL AR o 120 3k T LA SC AR ok b 7 B85 S 0 o
B A0, RIS 7 5 Kk o e 7 SRS T K TH BB A5 DR R
ENASRE . 3T Simulink & BT 7EA W] 58 5 ik g
FEEREE T U0 B S, xF R A IR DG YA i A A 35
BT T oM s, AL 3 RO ik BB A A L
TEK i M 75 R B o S 1.6 I, TR 04 25 L 3 T
0.020 3 dB, EFNIE(E Fig/> T 0. 085 9, 34 77 AR 1R 22 ik /b
T 1.863 6 m; 7ENK IR AR SR o A 1.3 I, FR UG (H 55
LL3E I T 0. 509 2 dB, R AR LIS T 0. 107 1, ¥ 5 4R
BRZEEWD T 8. 649 3 m; TENK I AR EE o S 1 B R Jik
MR EIR(E SR LI N T 0. 397 6 dB, IRFIIE
A>T 0.053 9, ) iRIR 220K /D T 6.771 4 m,
W A ST 108 35 v 5T A% bR 3T i AR AR s BT A O
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BLAT R AP APk o e 7 58 7, 8 0RS e, PR RB AR, o
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