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A Copy-Learning Model for Recognizing Randomly
Rotated Patterns and Their Angles

Kentenr Suzaki,t Suing Aravat and Ryozo Nakamuratt

This paper proposes a Copy-Learning neural net model that can recognize rotated
patterns at various angles. With the conventional neural net model, it took a large
volume of processing prior to learning by the neural net to recognize a pattern rotated
at various angles. Copy-Learning model eliminates this pre-processing. This model intro-
duces a new Copy-Learning mechanism different from conventional models. The pro-
posed model combines three types of processing : first, it learns only the standard patterns
by using a part of the 3-layer neural net; secondly, it rotates the values of obtained
weights and biases and copies them into an unused part of the net. After copy learning,
all parts of the network are used to recognize unknown input patterns. Compared with
the conventional model, the proposed model has the following merits. (1) The scale
of the net is small and the structure is simple. (2) The speed of learning and recog-
nizing is fast. (3) The information of the rotation angle can be obtained. If the Copy-
Learning method is extend, it would be applicable to pattern recognition involving
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scale-change, translation and rotation transformations.
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