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Design of Engine Speed Double Closed—loop Adaptive Control
System Based on Extended State Observer

XU Yiqing, LU Haipeng
(Changzhou Vocational Institute of Light Industry, Changzhou 213164, China)

Abstract: In order to better control the real-time speed level of the engine equipment, so that it can maintain a stable speed under
the different pressure levels and present an ideal working state, a dual closed-loop adaptive control system for engine speed based on
the expanded state observer is designed. According to the integrated form of the double closed-loop circuit, the engine controller and
the adaptive sensor are connected, and the isolated driver chip is used to change the action frequency period of the observer driver tube
to complete the hardware execution environment construction of the adaptive control system. On this basis, the internal structure of
the extended state observer is deeply analyzed, the differential tracker is used as the entry point, the key parameters of the ESO are
selected, and the frequency domain parameter configuration of the extended state observer is completed with the help of the disturb-
ance compensation vector, and the related hardware of the application equip ment is combined. The application equipment realizes the
design of the double closed-loop adaptive control system of the engine speed based on the extended state observer. The experimental
results show that under the action of the expansion state observer, the real-time speed levels of the engine components can be effec-
tively controlled under different pressure levels, and the change form of the external flywheel speed also keeps consistent with the
change trend of the ideal speed value under the pressure environment of 1.3 Mpa, which can keep the engine equipment in a stable
working state for a long time.

Keywords: extended state observer; double closed-loop control; adaptive control; driver chip; differential tracker; ESO parameters
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