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Abstract: For the uncertain nonlinear time-varying system with noise, an adaptive stable control scheme based on
multi-dimensional Taylor network (MTN) is proposed. Three of the MTNs are used respectively to implement nonlinear
filtering, system identification and adaptive control. First of all, the MTN filter (MTNF) is used to eliminate measurement
noise to obtain model output without random interference. Then, the MTNI identifier (MTNI), with better generalization
ability than the traditional neural network, is used to represent the dynamic mapping of the system. After that, the MTN
controller (MTNC) is used to achieve accurate tracking control of the system, in which the time-varying controlled object
is identified by MTNI and its dynamic characteristic information is provided to MTNC in real time to make it “smooth”
adaptive. In addition, an improved sensitivity calculation method is used to trim the redundant input and redundant middle
layer regressive terms of MTNI and MTNC. Finally, the stability of the closed-loop system based on MTN is proved and
the optimal learning rate is provided to achieve rapid learning. Simulation results show that the proposed method, which
has accurate identification capability, good tracking performance and strong anti-jamming capability, can realize adaptive
real-time control of nonlinear systems with uncertainties, random factors and time-varying characteristics.
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