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A new full waveform analysis approach using simulated
tempering Markov chain Monte Carlo method*

Yin Wen-Ye He Wei-Jif  Gu Guo-Hua  Chen Qian

(Department of Optoelectronic Technology, Nanjing University of Sciences and Technology, Nanjing 210094, China)

( Received 28 January 2014; revised manuscript received 26 March 2014 )

Abstract

To reconstruct the target shape distribution in the distance, full waveform analysis algorithm is utilized by extracting
and analyzing the number of the peaks, the time of the peak maximum and other parameters. A novel fast full waveform
analysis algorithm (simulated tempering Markov chain Monte Carlo algorithm, STMCMC) is proposed, which is able
to process the waveform data automatically. For the different types of the parameters, simulated tempering strategy
and the Metropolis strategy are presented. In simulated tempering strategy, due to the demand of speed or accuracy,
active intervention tempering is used to control the process of solving the vector parameters. On the other hand, the
Metropolis strategy is adopted for non-vector parameters to reduce computation amount. Both the strategies are based
on Markov chain algorithm, and meanwhile can hold the convergence of the Markov chain, which makes the STMCMC

algorithm robust.

Keywords: full waveform analysis, simulated tempering Markov chain Monte Carlo method, active

intervention tempering, Metropolis strategy
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