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Control of non-affine nonlinear systems: A survey
QUAN Quan', CHEN Lian™"

(1. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China;
2. Logistics Engineering Research Center, Research Institute of Highway Ministry of Transport, Beijing 100088, China)

Abstract: As a more general description of affine nonlinear systems, the practical applications corresponding to
non-affine nonlinear systems are more comprehensive and closer to reality. Therefore, it is essential to study the
control problems of non-affine nonlinear systems. However, the closed-loop system’s control signal appears as a
nonlinear function due to the non-affine properties of nonlinear systems, which can lead to issues including
singularity, zero-crossing, and uncertain control direction. From this point, solving control problems of non-affine
nonlinear systems is a considerable challenge. This paper first introduces the relevant background knowledge of
affine, strict feedback, and high-order systems, and then summarizes three solutions through literature research:
function transformation method, reference model method, and data-driven method. Finally, based on existing research
findings, the challenges and development trends faced in the field of non-affine nonlinear system research are
proposed.
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