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M 1 2 3 4 ) 6 7
RMS
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Tab. 2 Decomposition and Reconstruction Indexes of Simulation Signal

M 1 2 3 4 5 6 7
V(M) 0.005 4 0.004 4 0.003 3 0.000 3 0.004 5 0.018 7 0.014 5
o(M) 0.999 8 0.999 9 0.999 9 1 1 0.999 9 0.999 5

SNR(M) 33.672 1 36.300 0 39.275 3 42.473 8 42.854 1 38.663 4 30.332 5
r(M) 4.135 4 1.504 4 1.064 7 1.002 6 0.994 8 0.989 2 0.972 6
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Tab. 3 Decomposition and Reconstruction Transformed Indexes of Simulation Signal

M 1 2 3 4 5 6 7
Py (MD 0.722 8 0.777 2 0.837 0 1 0.7717 0 0.228 3
P,(MD 0.600 0 0.800 0 0.800 0 1 1 0.8 0
Psxr (M) 0.266 7 0.476 6 0.714 2 0.9696 1 0.6653 O
P,.(M) 0 0.8319 0.970 9 0.9905 0.9930 0.994 8 1
HWD 1.589 5 2.8857 3.322 1 3.9601 3.764 7 2.4601 1.228 3
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M 1 2 3 4 5
x5 REENABERIBEMERYURIW Py(M) 0.7228 1 0.9891 0 0.489 1
MR E P,(M) 1 0.8167 0.6167 0.4750 0
Tab.5 Decomposition and Reconstruction Indexes Psxg (M) 1 0.6429 0.4105 0.2853 0
of Some Monitor Point P.(M) 0 0.7451 0.9390 0.9780 1
M 1 P 3 1 5 H(M) 2.7228 3.2047 2.9553 1.7383 1.4891
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(1

Determination of Best Grading of Wavelet Transform in
Deformation Measurement Data Filtering

LI Zongchun' DENG Yong' ZHANG Guanyu' YANG Xiaohui'

Institute of Surveying and Mapping, Information Engineering University, 66 Middle Longhai Road, Zhengzhou 450052, China)

Abstract: Wavelet transform is widely used in deformation measurement data filtering, but
there is still no definite solution to determine the best grading of its decomposition and recon-
struction. Firstly, four parameters, the gap of mean square error variances between two ad-
jacent gradings, correlation coefficient, signal-noise ratio and flatness, are integrated in as
evaluation indexes. Then they are transformed to [0, 1] according to their contributions to
the best grading. Finally, these four transformed parameters are added up to as a collective
evaluation index, and the grading corresponding to the maximum value of the collective eval-
uation index is the best. Two examples, the one is a stimulant siginal, and the other is from
actual deformation measurement, are used to test the new method, which prove the method
is feasible and reliable.

Key words: deformation measurement; wavelet transform; decomposition and reconstruc-

tion; evaluation index; best grading
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