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Handwritten Numeral Recognition Based on
Modular Neural Networks Utilizing Rotated and
Translated Images

Kil-Tagk L'm™ - Yun-Seok Nam™ - Sung-1l Chien '

ABSTRACT

In this paper, wo propese a modular nearal network based classificzlion melhed for handwniien nurnerals ublizing rolaled
and translaled 1mages of an mpul image The whole numeral pattern space is drnded mlo smaller spaces which overlap each
ather and torm multiple clusters, On these multiple clusters, multple mullilayer serceptrons (ML) noreal networks, specialized
in those cluslors, are conslrcted Thus, each MLP acls as an expert networls on the correspandmg cluster, An MLP 15 alsa
uscd as a gating nelwork functionmg as a mediator among the mullple MLPs T the learning phase an mput wumeral mage
is dithered by lwo geomelric operations of mwanslation and roration so that new numeral images similar o original cne are
generated. In the recognilion phase, we uthize not only inpur numeral mage. buc also newly generaled rmages Lhrough the
rolation and the translation of the original wnage. Thus, multple oulput values for those generated images were combined
Lo make class deciston by various combination metheds. The experitental results confirm the validity af the proposed method
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