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The simultaneous measuring method of the position and the velocity on real time, by using
one pair of orthogonal and sinusoidal weighting functions, is proposed. The spatial filtering
characteristics was improved by using sinusoidal weighting functions instead of rectangular
wave weighting functions widely used. Algorithm used in this paper to estimate both position
and velocity makes use of the orthogonal property of one pair of orthogonal spatial filters with
sinusoidal weighting functions. The validity of this method was confirmed by an experimental
system composed of analogue circuits. As the results of some experimental confirmation, it was
possible to measure the position of moving object with an accuracy to =0.5% and the velocity
of it with an accuracy to =2.5% of a measuring span. In this method, video signal is used
for the calculation, therefore, the image of measured object stored into a video tape recorder

or observed by a monitoring camera located at remote place can be used.
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Fig. 1 Relationship between output signal of
orthogonal spatial filters I. and I..
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Fig. 2 Block diagram of the spatial filters with orthogonal and sinusoidal

weighting functions.
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Table 1 Specification of measured target.

(dzpm, Aypm) Ton/Ioy Tpm
LED1 (0, 0) 1. 00 1.18% F.S.
LED 2 |( 11.44, 0.72)| 9.10x107% |0.88% F.S.
LED 3 |(—11.56, 12.40)| 2.79 1.16% F.S.
LED 4 |(—11.98, —11.68)| 9.25%107! |1.17% F.S.
LED5 |( 11.56, —12.52)| 1.05 1.15% F.S.
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Fig. 5 Example of output signal of spatial
filters I* and I.*.
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Fig. 6 Experimental results for the position
measurement of moving point.
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Fig. 7 Experimental results for the velocity
measurement of moving point.
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