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Research on Pattern Recognition by the Induction Field in Vision

Abstract

This thesis proposes and verifies a new pattern recognition model and evaluation methods of arrange-
ment by the induction field in vision that can explain psychological experimental results. Many efforts
have been made on creating a computer featuring pattern recognition. Most of the traditional recognition
methods that use heuristic features depending upon experience or inspiration are useful in constrained
conditions. However, the recognition abilities of these methods are insufficient for recognizing handwrit-
ten characters in free formatted condition, which are primarily used when we express an inspiration, for
example, composing a memo. Therefore, cognitive psychological or physiological approaches providing
scientific model with theory, and comparing previous heuristic approaches have been applied. Many
recognition methods based on psychological or physiological knowledge have been considered. However,
most of these methods are made by adding the essence of psychological or physiological knowledge to
previous heuristic methods. It is difficult to state whether these methods have enough recognition ability
compared with traditional methods.

In this thesis, Yokose’s theory of the induction field in vision is applied as a cognitive psychological
approach. The induction field is a physiological idea that can explain many psychological phenomena.
Some physiological experiments suggest existence of the induction field in the brain. Recently, the
field such as the induction field has been regarded as an important frame of human visual perception.
Consequently, the induction field theory is expected to uniformly explain phenomena of visual perception.
However, previous research on the induction field has been discussed mainly with connection to the
existence or distribution of the induction field. Models of the induction field have never been applied to
visual perception such as pattern recognition. This thesis proposes and verifies a new pattern recognition
model and two evaluation methods of arrangement (segmentation of handwritten character and legible
display of Japanese characters) by the induction field that can explain psychological experimental results.

At first, the calculation of the induction field on digital image is proposed assuming that the induction
field is similar to electric field. Using this method one can calculate the induction field for various patterns
such as handwritten characters. Next, a pattern recognition model that evaluates differences among
induction fields in terms of elasticity energy is proposed. It is indicated that the proposed recognition
model can explain psychological experiment results of similarity for artificial patterns, printed characters,
ambiguously shaped patterns and handwritten characters compared with previous recognition methods.

Furthermore, a segmentation method for handwritten characters using the field distribution around

characters is proposed. It is shown that the proposed segmentation method by the induction field can



segment very closely placed handwritten characters.

Finally, it is confirmed that the strength of the induction field can be an index for the legibility of
characters. There is no method, however, that provides an index for the legible display of any types
of characters. It is described that the strength of the induction field that surrounds each character can
be an index for the legibility of characters. It is also shown that the legibility of characters can be
estimated by using the field distribution of each character. These proposed methods of the induction
field are distinguished from previous methods, and have certain advantage over the traditional methods.
Consequently, it is clarified that theory of the induction field can be applied to models and methods,
such as pattern recognition. Research on the induction field have progressed towards applied models and
methods from argument about the existence or distribution of the induction field. It is also useful to

pursue cognitive psychological approach.
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pattern | field(energy) | field(Euclid) | LDCD(Euclid)

Lupker® | 0.540 (29.2) | 0.360 (13.0) | 0.380 (14.4)
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Kanji field (energy) | field (Euclid) LDCD
0 0.793 (62.9) | 0.551 (30.4) | 0.515 (26.5)
0 0.406 (16.5) | 0.226 (5.10) | 0.368 (13.5)
0 0.741 (54.9) | 0.530 (28.1) | 0.579 (33.5)
0 0.802 (64.3) | 0.586 (34.3) | 0.579 (33.5)
0 0.783 (62.1) | 0.560 (31.4) | 0.634 (40.2)
0 0.333 (11.1) | 0.206 (4.24) | 0.260 (6.76)
0 0.989 (97.8) | 0.656 (43.0) | 0.681 (46.4)
0 0.670 (44.9) | 0.394 (15.5) | 0.310 (9.61)
0 0.707 (50.0) | 0.508 (25.8) | 0.439 (19.3)
0 0.875 (76.6) | 0.628 (39.4) | 0.675 (45.6)
0 0.631 (39.8) | 0.337 (11.4) | 0.445 (19.8)
0 0.033 (92.6) | 0.570 (32.5) | 0.727 (52.9)
0 0.879 (77.3) | 0.652 (42.5) | 0.805 (64.8)
0 0.634 (40.2) | 0.312 (9.73) | 0.276 (7.62)
0 0.717 (5L.4) | 0.560 (31.4) | 0.714 (5L.0)
0 0.685 (46.9) | 0.620 (38.4) | 0.402 (16.2)
0 0.743 (56.0) | 0.596 (35.5) | 0.656 (43.0)
0 0.071 (94.3) | 0.804 (64.6) | 0.557 (31.0)
0 0.596 (35.5) | 0.530 (28.1) | 0.465 (21.6)
0 0.623 (33.8) | 0.449 (20.2) | 0.611 (37.3)
0 0.500 (25.9) | 0.502 (25.2) | 0.466 (2L.7)
0 0.628 (30.4) | 0.420 (17.6) | 0.32L (10.3)
0 0.580 (34.7) | 0.353 (12.5) | 0.444 (19.7)
0 0.537 (28.8) | 0.482 (23.2) | 0.499 (24.9)
0 0.552 (28.8) | 0.483 (23.3) | 0.487 (23.7)
0 0.824 (67.9) | 0.698 (48.7) | 0.719 (51.7)
100 Kanji average | 0.569 (32.4) 0.486 (23.6) | 0.497 (24.7)
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