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by Cross-Correlation Techniques
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Abstract

The speed of a vehicle may be determined from the cross-correlation function of
random signals which are obtained from a road surface by simple optical detectors. This
paper presents an experimental method to estimate errors of the speed measurement. The
error depends on (1) the aperture diameters of the signal detectors, (2) the averaging
length of the cross-correlation functions, and (3) the S/N ratio of the random signals
whose cross-correlation function is to be determined. An expression of the S/N ratio is
also introduced. This evaluation can be performed from the random signals given by the
detectors. Generally speaking, an extremely long averaging length is required to estimate
the correlation functions; on the basis of the experimental results, however, it was shown
that short averaging lengths are sufficient to determine the speed accurately. It is ex-
pected from the experimental results that the speed can be determined to an accuracy
of 05%, using for instance a rectangular aperture of 6X30 mm and an averaging length
of 25 m.
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Ao <, MHBAE a kB DK A+ Fig. 1. A photograph of a paved road surface.
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Fig. 4. Errors of the speed measuremenas. Fig. 5. Errors of the speed measurements

depend on the S/N ratio of the random
signals obtained from paved road surfaces.
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