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Four ier Transform M ethod for M easur ing theM icro
Amplitudes of W ater SurfaceW aves

WANGW ei', N | Gang®, E Xue-quan®
(1 Institude of M echanics Chinese A cadany of Science, Beijing 100080, China;
2 Beijing Institute of A erodynamic, Beijing 100074, China)

Abstract: A non-contact optical technique, Fourier T ransform methodw ith a digital image pro-
cessing technique is applied to measure the vibration amplitudes of thew ater surfacew ave gen-
erated in a vertical oscillating apparatus It can obtain the depth information corregponding to
each pixel point with high precision T his technique has higher accuracy than that of contact
measuranents, and offers a nev way to measure themicro vibration amplitudes of the vertical
w ater surfacew aves In this research, first the grating images generated by a computer are di-
rectly projected by aprojector onto a reference plane of the vertical oscillating apparatus, w hich
is defined according to a liquid surfacew hen the fluid of the vertical oscillating apparatus is sta-
tionary, i e, h(x,y)=Q Then, those grating images before and after deformation are cap-
tured by a CCD camera follow ed by a graphical processing board to store as digital grating im-
ages After that, FTP is gpplied to process these grating image, and phase information is
yield, which includes the vibration amplitudesof thew ater surfacew ave Finally, thephase in-
formation is transformed by appropriate geometrical transform to the anplitude value

Key words water surfacew ave;, Fourier transform method; image processing



