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Abstract: A novel design scheme is investigated for a class of non-affine pure-feedback systems. Being different
from approaches in references, it does not directly employ approximation-based techniques to construct the ideal desired
feedback control. Firstly, it is proved that the non-affine pure-feedback systems can be transformed into affine systems
with unknown virtual control coefficients and unknown uncertainties based on active disturbance rejection ideal (ADR).
Combining a differentiator with fully-tuned radial-basis-function neural network (RBFNN), we design an active disturbance
rejection controller (ADRC) by employing the adaptive backstepping method. The explosion of complexity in traditional
backstepping design is avoided by utilizing differentiator. Based on Lyapunov stability analysis, it is proved that the
controller guarantees all signals of the closed-loop system to be semi-globally uniformly bounded. It is also proved that the
states can asymptotically converge to an arbitrary small region around zero. The effectiveness of the proposed algorithm is
validated by a simulation example.
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A5 NIRRT
z N ~ N ~
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& X p; = Ve, IEPUERFE S o A
;= Py, (61)
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KA p; = ps — pi, MY 7 HEIEIT B, A0 LKL
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5 {iEMF5Y(Simulation studies)
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6 4518 (Conclusions)
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