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Abstract

The conventional machine vision systern which has uniform rectangular grid requires tremendous amount of computation for processing
and analysing an image especially in 2-D image transformations such as scaling. rotation and 3-D recovery problem typical in robot
application environment. In this study, the imaging system with nonuniformly distributed image sensors simulating human visual
system, referved to as Polar Exponential Grid(PEG), is compared with the existing conventional uniform rectangular grid system in terms
of image resolution and computational complexity. By mimicking the geometric structure of the PEG sensor cell. we obtained PEG-like
images using computer simulation. With the images obtained from the simulation. image resolution of the two systems are compared and
some basic Image processing tasks such as image scaling and rotation are implemented based on the PEG sensor system to examine its
performance. Furthermore Fourler transform of PEG image is described and implemented in image analysis point of view. Also, the
range and heading-angle measurement errors usually encountered in 3-D coordinates recovery with stereo camera system are calculated
based on the PEG sensor system and compared with those obtained from the uniform rectangular grid system. In fact. the PEG imaging
system not only reduces the computational requirements but also has scale and rotational invariance property in Fourier spectrum. Hence
the PEG system has more suitable image coordinate system for image scaling, rotation. and image recognition problem. The range and
heading-angle measurement errors with PEG system are less than those of uniform rectangular grid system in practical measurement
range.
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