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ABSTRACT  In this paper, the decentralized control problem is investigated based on the adaptive dynamic programming
for continuous-time nonlinear systems with unknown mismatched interconnections and asymmetric input constraints. First,
the unknown interconnection term is approximated by the radial basis function neural network based on the local states of the

isolated subsystems and the reference states of the coupled subsystems. Hence, the common assumption is eliminated that the
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interconnection is matched and upper bounded. Then, by using the framework of adaptive critic networks, the problem of
decentralized optimal controller design is transformed into a series of local optimal controller design problems under
asymmetric constraints of subsystems. In addition, based on the Lyapunov stability theorem, it is proved that the controllers
with asymmetric input constraints can stabilize the large-scale system quickly. More importantly, we draw a conclusion that
the designed control laws are the decentralized control strategies for the large-scale nonlinear system. Then, based on the
radial basis function neural network and the critic neural network, we achieve the goal of approximating interconnection
terms and cost functions respectively, so as to obtain the optimal decentralized control strategies under asymmetric
constraints. At the same time, the Lyapunov theorem is employed to prove that the observation error and the weight
approximation error are uniformly ultimately bounded. Among them, the state observer is introduced to estimate the state of
the interconnected subsystems. In addition, by employing the critic neural network to approximate the improved cost function,
the Hamilton-Jacobi-Bellman equation can be solved approximatively, so as to obtain the optimal decentralized control
strategies satisfying the asymmetric input constraints. At the same time, based on the weight updating ‘rule of the critic neural
network, we can guarantee that the weight approximation errors are uniformly ultimately boinded“byselecting the suitable
Lyapunov function. Herein, taking two factors of convergence speed and computational/burden into» account, two types of
neural networks are selected in this paper. Finally, the simulation experiment and the ¢omparative experiment are
implemented in MATLAB environment, which verify the effectiveness of the“developeds control method. In order to
demonstrate the advancement of the algorithm developed in this paper under asymmettic control constraints, comparative
experiments are conducted by using the unimproved cost function and gontrolsstrategy without control constraints. The
simulation results are shown in Figure 1 to Figure 9, which fully verifies;the effectiveness of the established scheme. We can
derive the developed control method has obvious advantages in both stabiliZzation speed and performance.
KEY WORDS adaptive dynamic programming; asymmetri¢ input constraints; decentralized control; neural networks;
optimal control; state observers; unknown mismatched intercopnéctions
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