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LEGO-TYPE STRUCTURE DESIGN BY PROBABILISTIC NEURAL NETWORKS
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Practical structure designs have some analogy with LEGO blocks play. Such structures are composed of
elements from finite set. We call them by the name of ' LEGO-type structures’. We classify LEGO-type
structural designs into three modes. Considered in this paper is the connection design mode. A multi-
objective optimization problem is defined for LEGO-type truss structures. LEGO-type blocks of the same
kind are used, and the loading conditions are assumed to be given. The design variable to represent the
structural configuration is discrete; so that the design optimization is a discrete optimization. The discrete
optimization problems can be programmed and solved on artificial neural networks. We use a probabilistic
neural networks model based on Boltzmann machine. A step function is introduced as the input-output
function of the neuron. Numerical examples are provided to verify the applicability of the proposed

method.

Key Words : LEGO-type structure, discrete optimization, Boltzmann machine, input-cutput function
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