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Abstract: This study presents an efficient distributed model predictive con-

trol scheme based on Nash optimality, in which the on-line optimisation of the
whole system is decomposed into that of several small co-operative agents in
distributed structures, thus it can significantly reduce computational complexity in model predictive control of large-scale systems. The relevant nominal
stability and the performance on single-step horizon under the communication
disturbance are investigated. A three input and three output linear model is
simulated to test the effectiveness of the proposed control algorithm.
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1 Introduction
Model predictive control (MPC) is a popular technique and has been successfully used in
the control of various linear and nonlinear dynamic systems (see [1, 7, 17]). However, an
obvious drawback of MPC involved in the formidable on-line computational effort limits
its applicability to relatively fast and/or large processes with moderate number of inputs
([5]). Practically, there exists a great number of complex high dimensional systems, in
which the number of variables and constraints is of ten several dozens or even several hundreds. Thus it has become very important to develop computationally efficient control
architectures and algorithms with less computational burden. Unfortunately, with the
possible exception of the studies by [9, 13, – 16]. Van Antwerp and Braatz [10] to reflect
the large-scale nature of typical industrial plants, references for this topic are little in open
literature. This probably is attributable to the inherent difficulties involved incomplex
computation for large-scale processes. With the rapid development of communication
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