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Linear quadratic optimal control with a modified difference

Hopfield neural network
LI Ming-ai, QIAQ Jun-fei, RUAN Xiao-gang
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Abstract: A linear difference Hopfield neural network which has the function of iterative learning is proposed to overcome
the local minimum problem of its energy function. Theoretical analysis shows that the linear Hopfield neural network is stable,
and the stable state makes its energy function reach its unique minimum. On the basis of the relation between the stability of the
linear difference Hopfield network and its energy function’ s convergence, the linear Hopfield network is applied to solve linear
quadratic optimization control problems for multivariable time-varying systems. The theoretical design method of linear Hopfield
neural network shows that its stable outputs are the desired optimal control inputs. The simulation results are in accord with theo-
retical analysis.
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5 {AEX3&(Simulation experiments)
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Fig. 1 Simulation results of example 1
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Fig. 2 Simulation results of example 2
6 4512 (Conclusion)
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