32(32)

FE HE24BHLE (1995F1R)

ERMHBCEDICTYyF b T4 IILTU LT &

—_—a1—"7

SRy bI—=0ZRW oy — 8

P |2
WK *REFETHEMAR Y 2 7 2 THER, MY

Bl &—

By 25 L TER

T316 HizmHPERRET 4-12-1
(1994 427 A 12 B2AF, 1994 48 10 H 21 HZH)

Pattern Recognition by Matched Spatial Filtering
Based on Feature Extraction and Neural Networks

Yoshiyuki ITon* and Shun-ichi KAMEMARU**

*Graduate Student, **Department of Systems Engineering, Faculty of
Engineering, Ibaraki University, 4-12-1, Nakanarusawa, Hitachi 316

(Received July 12, 1994; Accepted October 21, 1994)

In this paper, we propose and describe a new technique for pattern recognition that is
based on feature extraction. Pattern recognition is performed in a hybrid system consisting of
an optical processing part and a digital one. In the optical part, a matched spatial filter (MSF)
is synthesized by partial reference patterns extracted from some desired patterns. In the digital
part, the correlation signals by filtering, which are normalized by maximum peak correlation
intensity of each reference pattern, are processed by an algorithm of a neural network. In the
experiment, using the MSF synthesized by eight feature-extracted reference patterns, we can

distinguish 47 perfect Japanese letters called “kata-kana”

including a blank space. Moreover

imperfect Japanese letters that include missing parts are recognized as well as the perfect ones.
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‘Fig. 1 A concept of multiplexed matched spatial
filtering by feature-extracted reference patterns.
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Fig. 2 Distribution of peak correlation signals
by matched spatial filtering with an imperfect
input letter ‘. A peak signal observed in a
part area of 1-3 by a perfect input is missing.
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Fig. 3 A concept of a proposed pattern rec-
ognition system. The system is composed of a
matched filtering system and a digital system
which is based on neural networks. The system
can recognize an imperfect character.
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Fig. 4 Eight reference patterns extracted and
selected by the results of computer simulations.
Field distribution is also shown according to
each feature-extracted pattern. Twelve parts in
five fields are set to the position where the
correlated signals with the feature-extracted
patterns could be detected.

Fig. 5 Reference patterns. Eight feature-extracted
patterns are recorded on a photographic plate as a
transparency.



36(36) e W24BE1E (199541 F)

'fl:ll\:
KRALF
Y RN

7h3ay.

Fig. 6

(b)

(a) Perfect input patterns. (b) Binarized peak correlation

signals on the CRT display. Overlapped frames help to show in

which field or part the peak is.
CRT display.

(c) (d)

Fig. 7 Experimental results by perfect input
patterns (left). Results of recognition on the
CRT display (right).
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Fig. 8 Schematic diagram of a hybrid pattern
recognition system with the MSF and the neural
network.
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Fig. 9 Experimental results by binarized peak
correlation data. Imperfect input patterns (left).
Results of recognition when binarized peak
signals are put into neural networks (right).
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Fig. 10 A concept of normalization of peak
signals. Correlation signals between Japanese
letters and the horizontal bar reference pattern
are shown in (a). Normalized intensity of (a)
by the peak intensity of letter ‘3’
(b).

is shown in
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Table 1 Difference of recognition capability
between binarized peak data and normalized
peak data after processing by neural networks.

Input data Recognition (%)

Binarized peak 68.8
79.2

Normalized peak
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