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Assessment of Interpolation Schemes in the Window Deformaion PTV

Byoung Jae Kim and Hyung Jin Sung

Abstract We have evaluated the performances of the following six interpolation schemes used for win-
dow deformation in particle image velocimetry (PIV): the linear, quadratic, B-spline, cubic, sinc, Lagrange
interpolations. Artificially generated images comprised of particles of diameter in a range pixel were
investigated. Three particle diameters were selected for detailed evaluation: pixel with a constant particle
concentration 0.02particle/pixel’. Two flow patterns were considered: uniform and shear flows. The mean
and random errors, and the computation times of the interpolation schemes were determined and com-

pared.
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Fig. 1. Linear deformation of the interrogation window.
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Fig. 3. Image generation tests.
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Table 1. Impulse response functions of some interpolations
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Fig. 4.- Performances of the linear, quadratic, and B-spline
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Fig. 5. Performance of the cubic interpolation for the
uniform flow (d4,=2.2 pixel).
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Fig. 6. Performance of the Lagrange interpolation for the
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