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Abstract: PIV post-processing techniques have a great influence on the success of flow field measurement and have
aroused the researchers’ wide concern. The traditional correlation algorithms have their congenital defects. In the pre-
sent study, a modified optical flow algorithm is proposed to overcome these deficiencies based on bilateral-filter and
multi-resolution analysis for PIV image processing. The algorithm is designed on the basis of the principle of multilayer
segments, in which the isotropic diffusion method is employed to calculate the low-resolution layer of the image and the
nonlinear filtering method is used to process the high-resolution layer. This new algorithm can reduce image noise ef-
fectively and maintain the details of the image boundary. The algorithm is applied to images of actual up-channel flow,
and the results also confirmed that the algorithm proposed in the present study has good performance and reliability for
post-processing PIV images.
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Figure 1. Flowchart of the MOFBM algorithm
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Figure 2. Flowchart of the isotropic optical flow algorithm
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Figure 3. Flowchart of the nonlinear diffusion optical flow algo-
rithm
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Figure 4. Experimental apparatus used for PIV images
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Figure 5. The PIV source images for up-channel flow
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Figure 6. Comparison of several classic algorithms and the
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