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Abstract

This paper proposes surface topography and surface roughness measurement equipment using light
technique and neural network. The proposed equipment includes two main parts, i.e. detection unit and signal
processing unit. The detection unit is designed to measure the intensity of light scattering from each point in
material surface. Then the signals such as light scattering intensity from the detection unit are transferred to the
signal processing unit in order to calculate the height of each point in material surface by neural network. After
that, the data of the height of each point are calculated, and then are transformed to be surface roughness and
surface topography, respectively. Here, we have used atomic force microscope (AFM) to verify the
measurement results from our proposed equipment. And we have selected 5 surface sample materials such as
stainless steel, rough surface aluminum, rough surface glassy aluminum, rough surface glassy black aluminum,
HDD recording media disk for the measurement. Furthermore, we have designed 7 structures of neural networks
in order to find the most suitable neural network for creating the surface topography of each sample. From all
results, we have found that the surface topography of all samples measured by the proposed equipment are
similar to those measured by AFM. Moreover, the ranges of the error of surface roughness measured by both

equipments are less than 15 percent.

Key words: topography, roughness measurement, light technique, neural network
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