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Calculation of reflected light distribution by using measurements from the areal surface
texture of a machined surface

SHICHI Wataru, TOYOTA Toshihiro and YANAGIHARA Wataru

Optical simulations using the ray tracing method allow the performance of optical equipment to be evaluated in
a virtual environment, thereby enabling product design procedures, such as prototype development, testing, and defect
identification, to be performed more efficiently. With this method, the scattering phenomenon that occurs when light
reflects off an object can be reproduced by using light scattering data. However, few studies have reported data
indicating a property where light scattered with a widely spread diffraction using a high density surface texture that
included complex microstructures ranging from smaller than a micrometer to up to 100 pm were obtained by a non-
contact areal surface texture measuring instrument. In this report, the distribution of colored scattering light caused
by the diffraction phenomenon generated on a machined surface by using measurements from its surface texture was
calculated. The calculation results reproduced patterns similar to the actual measurements and provided more detailed
information about the scattering phenomena. In addition, the calculation results was described as bidirectional
scattering distribution function (BSDF) data and some reflection appearances simulation of the scattering light on a
machined surface was carried out by using BSDF data. The simulation results reproduced the appearances of actual
scattering light well. Based on these methods, this report discusses the appearances of light reflected from a machined
surface under different machining conditions that are reproduced virtually by modifying the aspect ratio of the

measured machined surface data.
Keywords : Precision machining process, 3D surface profile data, Reflection scattering, Diffraction
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