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Nyquist criterion used in active disturbance rejection
control for time-delay plants

JIN Huiyu'* ,NI Gang”, LAN Weiyao', LI Zhibin*"
(1. School of Aerospace Engineering, Xiamen University, Xiamen 361102, China; 2. New H3C Technologies
Co. ,Ltd, Hangzhou 310051, China; 3. College of Electrical Engineering and Automation,
Shandong University of Science and Technology, Qingdao 266510, China)

Abstract : Nyquist criterion is a traditional approach to investigate the stability of control systems. but now it is not paid enough
attention in education. In this paper, the stability of linear active disturbance rejection controls for first-order plus time-delay plants is
studied with Nyquist criterion. The plants are either critically stable or unstable, while the extended-state observer is reduced order.
The problem is simplified into the standard block diagram of feedback control for a time-delay plant. then the Nyquist diagram is
drawn to analyze the stability respectively for the critically stable and unstable plants. Sufficient and necessary conditions of stability
are obtained,and are found consistent with recent results. It shows that Nyquist criterion is not outdated and can continuously play an
important role in current research and education of control theory.
Keywords: Nyquist criterion; time-delay plant;active disturbance rejection control; block diagram; stability
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