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The purpose of this study is to clarify the characteristics of the multiplexed Matched Spatial
Filter (MSF) which has been developed to recognize the shapes of objects and to locate the
object’s position simultaneously and instantaneously. A conventional MSF could not recognize
some different figures simultaneously, by one hologram constructed without multiple exposures.
In this paper a new concept as well as a new technique for the multiplexed MSF constructed
by a single exposure is described. The presence and the location of many desired patterns are
recognized by one MSF. Each autocorrelation signal from the MSF is reconstructed as a bright
spot on a reserved area in the observation plane. This MSF, by a new technique, has had a
good performance for multiple and parallel information processing.
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Fig. 1 An optical measuring system for the
shapes of multiform objects and the object’s
location using a multiplexed matched spatial
filter.
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Fig. 2 The coordinate system for the input
object plane Pi(z, ), the filtering plane P2(zo, 70)
and the output plane Pz (z:, ¥:).
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Fig. 3 Explanation of coordinate system. X
and Y: are centering coordinates on the output
plane. X: and ¥; are axes used for the position-
ing of the master shape.
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Fig. 4 (a) reference patterns of a filter and
(b) composition of input objects.

Fig. 5 Location of the output correlation peaks
of three single signals. (a) input objects, (b)
output correlation peaks.
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Fig. 6 Experimental result for simultaneous iden-
tification of shapes and positions of objects. (Top
of right) reference objects, (top of left) the zero
order image in the output plane and (bottom) the
identificaticn signals in the output plane.

Fig. 7 Observed signals for the simultaneous
identification of some letters. (Right top) com-
position of input objects, (left top) reference
patterns for the filter, and (bottom) the location
of the output correlation peaks.
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