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Abstract The neocognitron is a hierarchical multilayered neural network capable of robust visual pattern recogni-
tion. It acquires the ability to recognize patterns through learning. This paper proposes several improvements made
on the neocognitron: new competitive learning method with winner-kill-loser rule, dis-inhibition to the inhibitory
surround of the receptive fields of C-cells (or complex cells), square-root shaped non-linearity in the input-to-output
characteristics of C-cells, and so on. As a result of these improvements, the recognition rate of the neocognitron
has been largely increased. We also reduced the number of parameters that have to be determined in designing a
neocognitron.
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