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A Multi-Layered Competitive Net for Pattern Recognition Invariant to
Coordinate Transformations

Takeshi Nishida and Shuichi Kurogi
Department of Control, Faculty of Engineering, Kyushu Institute of Technology

A multi-layered competitive neural network is presented for learning to achieve pattern
recognition in a manner invariant to linear and/or nonlinear coordinate transformations such
as projection, shift, rotation, magnification and so on. The transformed input patterns stored
in the network are multiplied by the Jacobian of the transformation, an aspect shown to be

essential for the transformation invariance.

The network also has excellent generalization

ability as has been verified by computer simulation.
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Fig.1 Example of the relation between a projective
transformation and the Jacobian. The pat-
tern values at white and dark areas of (a)

and (b) are zero and non-zero constant,

respectively.
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ap(h(x)), p%uw and DSam represent the
signals appearing through the recognition
process.
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Table 1 Results of the recognition tests for rotations.
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