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Reconstruction of Particle Image Velocimetry Flow Field Based on
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Abstract: To eliminate the wrong data and reduce error, the particle image velocimetry (PIV)
flow field data are decomposed into several intrinsic mode functions by empirical mode
decomposition. The flow field data can be reconstructed and wrong data can be eliminated
effectively by smoothing the intrinsic mode functions with abnormal waveform and superposing
the processed intrinsic mode functions and other intrinsic mode functions with normal waveform.
Through calculating the correlation coefficient between each intrinsic mode function and original
flow field data, the above process can be simplified as deleting the intrinsic mode functions
uncorrelated to original flow field data and superposing other intrinsic mode functions to eliminate
the wrong data directly when the decomposed intrinsic mode functions are numerous and the
wrong data are concentrated in a certain intrinsic mode function. Two simulated standard flow
fields with artificially added errors of 1.7% and 3.3% are processed by the above-mentioned
method, and the errors of the two processed flow field data are 0.002% and 0.18%,

respectively. The original experimental flow field data are processed by this method. The results
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show that the wrong data can be effectively eliminated, and the flow field characteristics are more

clear and accurate. These research results can be used to reduce error in the tempolabile flow field

data.

Keywords: particle image velocimetry; empirical mode decomposition; intrinsic mode function;

correlation coefficient
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