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Optimal Connection Algorithm of Two Kinds of Parts
to Pairs using Hopfield Network

SHEH ANAY, HE
(Je-Hui Oh, Young-Youp Cha, and Kyoung-Yong Ko)

Abstracts : In this paper, we propose an optimal algorithm for finding the shortest connection of two kinds of

parts to pairs. If total part numbers are of size N, then there are order 2 - (N/2)¥ possible solutions, of which
we want the one that minimizes the energy function. The appropriate dynamic rule and parameters used in
network are proposed by a new energy function which is minimized when 3-constraints are satisfied. This
dynamic rule has three important parameters ; an enhancement variable connected to pairs, a normalized distance
term and a time variable. The enhancement variable connected to pairs have to a perfect connection of two kinds
of parts to pairs. The normalized distance term get rids of a unstable states caused by the change of total part
numbers. And the time variable removes the un-optimal connection in the case of distance constraint and the
wrong or not connection of two kinds of parts to pairs. First of all, we review the theoretical basis for Hopfield
model and present a new energy function. Then, the connection matrix and the offset bias created by a new
energy function and used in dynamic rule are shown. Finally, we show examples through computer simulation
with 20, 30 and 40 parts and discuss the stability and feasibility of the resultant solutions for the proposed
connection algorithm.
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Fig. 1. Example connection of two kinds of
parts. (A : type- I element, @ : type-II
element)
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Fig. 2. Experiment result.
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Fig. 3. Change of y and connection rate.
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