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Phase space reconstruction for noise of the oceanic lidar

Lu Yiming, Luo Zhixiang, Chen Wenge, Yang Zongkai
( Dept. of Electronics and Information, HUST, W uhan, 430074)

Abstract: In this paper, we first discuss the effect of parameters choosing on phase space recon
struction through the chaotic signal and the signal received from the oceanic lidar. T hen we reconstruct
the space of the three types signals of determinate signal( cosine), random signal, chaos and experimental
signal. We preliminarily know the regular pattern to choose the parameters and the phase space character
of the three types of the signals, and find that the phase space of the experimental signal is similar to
chaos’ , but different from random’ s.
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Table T he relation between the standard dsplacement of metal plate and pulse number m,

displacement ( mm 0. 001mm) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

pulse number m o( £10) 4873 4768 4673 4581 4452 4378 4279 4176 4082

displace ment(mm £0. 001mm) 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8. 00

pulse number m o( + 10) 3980 3886 3791 3693 3601 3500 3395 3291
1 , ) et al . ,1992; 8(1): 127~ 130
2 ,1990: 14~ 316
3 , : , 1989: 156~ 159
4 , 1989: 60~ 63
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Table Lyapunov exponents with varied parameters
order dimension evolving time time delay  Lyapunov exponm ent
1 3 360 300 0.013
2 4 300 345 0.017
3 5 340 285 0.019
4 6 380 300 0. 020
5 7 420 315 0.016
6 8 300 380 0.018

)
i

L) x(ry)

time series

X(t)
5

A>0
B A,: 0 9
, L(tk-1)
Py

0,

ri,

(4)

Fig.5 A schematic representation for estimating

the largest Lyapunov exponent from a
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Fig. 6 The relationship between Lyapunov

ex ponents and the time delay
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