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In a conventional pattern recognition system with a matched spatial filter (MSF), the system
is based on a template matching which is the comparison of the test pattern with a number of
stored patterns until an exact match is found. Therefore, sometimes, the system has not been
able to distinguish some similar patterns. In this paper, we propose to apply a concept of
feature extraction to matched spatial filtering to improve performance of the MSF for distinc-
tion of some closely similar patterns. The synthesis of the MSF with partial patterns of a
part of unknown input to be recognized enables the filtering operation to extract desired
features from some input patterns. Using this technique and a hybrid pattern recognition
system with the MSF synthesized by nine feature extracted patterns, we could perfectly
recognize a page of unknown 25 alphabets.
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Fig. 1 Comparison of a conventional matched
filtering technique with a proposed one, when
desired pattern is ‘C.” (a) The conventional
one is based on template matching. (b) The
proposed one, on feature extraction usxng cross
correlation signals.
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Fig. 2 The hybrid pattern recognition system
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Fig. 3 Concept of pattern recognition using
feature extraction. Input character ‘P’ is de-
composed into a virtual bar and a small circle
elements in optical processing. In digital pro-
cessing, the virtual bar and the small circle
elements compose the character ‘P.’
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Fig. 4 The reference object for synthesizing
the MMSF.
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Fig. 5 Computer simulation of correlation of
the reference patterns shown in Fig. 4 with
character ‘P.” (a) Without threshold, (b)
with threshold.
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plane is shown. Some fields have two or three
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Fig. 8 A setup for synthesizing a matched spatial filter.
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Table 1 Specifications of optical elements for
synthesizing a matched spatial filter.

Optical element Specification
Beamsplitter BS (T: R; 13:1
Mirror My, Mz ¢ =50 mm
Spatial filter SF1, SF2 5 um, x40

Collimating lens CL1, CL2

Fourier transform lens FL

¢=T73mm, f=250mm
¢=T73mm, f=250mm

Table 2 Processing procedure for an Agfa
8E 75 HD.

Step | Process Time Temperature
1 Develop 2min in CW-C2 20°C
2 Wash 2min in water 20°C
3 Bleach 5min in PBQ-2 20°C
4 | Wash 10 min in running —
water
5 Dry slowly at room

Fig. 9 Input unknown object.
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shown in Fig. 9 is input.

Fig. 11 Binarized peak data of Fig. 10 on the
CRT display. Overlapped frames help to show
in which field or part the peak is.
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Fig. 12 Result of recognition on the CRT
display.
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