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Choice of the Best Basis Function for Analysis of PIV Measurement
Results with Modal Wavelet Transform
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ABSTRACT

A modal wavelet transform, which overcomes the intrinsic data number limitation of power
of two to conventional wavelet transform, has been applied to analysis of pseudo and stan-
dard PIV images. The modal wavelet transform is compared with the discrete wavelet trans-
form in order to select the best base function among Neumann, Dirichlet and Green function
types base functions. Consequently, it is verified that Neumann type base function is the best
because the correlation of Neumann type base function is high and the root mean square is
lower than the other base functions. Also, the decomposition vector patterns by Neumann
type is similar to that by conventional Daubechies base function of 4™ order.
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Fig. 1 Base function of modal wavelet and Daubechies.
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Fig. 2 Fourier spectrum of modal wavelet transform and Dau-
bechies discrete wavelet transform.

Table 1 Relationship between Wavelet level and Peak frequency.

N f:t‘lmann Daubechies Peak. frequency
Dirichlet function of 4%order of Fourier Transform
Green Function [1/Pixel]
Level 1 Level 1 1/16
Level 2,3 Level 2 2/16
Level 4, 5 — 3/16
Level 6, 7 Level 3 4/16
Level 8,9 — 5/16
Level 10,11 - 6/16
Level 12,13 — 7116
Level 14, 15, 16 Level 4 8/16
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Fig. 4 Multi resolution analysis of pseudo PIV image.
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Fig. 10 RMS of sum multi resolution analysis of standard image.
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