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Fig. 3 Wave curve and time-frequency map of simulated signal
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Decomposition and energy distribution of blasting vibration signal

based on second generation wavelet packet (SGWP) *

Lu Liang', Long Yuan', Xie Quan-min'*?,
Li Xing-hua', Ji Chong', Zhao Chang-xiao’
(1. Engineering Institute o f Engineering Corps, University of Science &
Technology of PLA, Nanjing 210007, Jiangsu, China;
2. Department of Ammunition and Missile , Wuhan Ordnance N.C. O Academy ,
Wuhan 430075, Hubei, China)

Abstract: Aimed to the poor match of the traditional wavelet packet transform with the measured
blasting vibration signal in the choice of wavelet base, a method was proposed for the construction of
second generation wavelets based on interpolation subdivision. And the frequency alias resulted by dot
interlaced sampling was overcome by using an algorithm with frequency shift. Through multi-resolu-
tion decomposition of measured signals, energy distribution in every frequency band was obtained, by
which the distribution features of the blasting seismic signals were analyzed. Analysis results show
that the algorithm for the SGWP transform can reflect the energy distribution of the blasting seismic
signals and it is an effective approach to estimating the structure safety under blasting vibration condi-
tions.

Key words: mechanics of explosion; second generation wavelet packet; interpolation subdivision; blas-

ting seismic; frequency-shift; energy distribution
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