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Several Issues on Prescribed-time Control of Dynamic Systems

SONG Yong-Duan' YE He-Fu'

Abstract In 2017, Professor Song Yong-Duan's team published an original work on predefined-time control of high-
order nonlinear systems in Automatica. Unlike traditional control methods, this strategy enables the system conver-
gence time to be artificially prespecified while exhibiting excellent disturbance rejection performance. Upon its re-
lease, it quickly became a research hotspot, prompting extensive follow-up studies worldwide. This paper begins
with the fundamental concepts related to system stability, systematically analyzes the connections and distinctions
among finite-time, fixed-time, predefined-time, and prescribed-time stability, and then focuses on the implementa-
tion approaches of prescribed-time control. Building on classical proportional navigation, optimal control with ter-
minal constraint, and sliding mode control, etc., this paper traces their theoretical origins and elaborates on core
design frameworks such as state transformation, time-scale transformation, composite feedback, and periodic time-
delay feedback. By comparing the convergence performance of different methods, it further analyzes the impact of
enhancing or weakening feedback signals on system performance and engineering feasibility. Additionally, the paper
discusses the challenges in prescribed-time control, such as numerical singularities and noise sensitivity, summarizes
various solutions, and prospects future development directions, including theoretical integration, intelligent control,
and cross-domain application validation. Prescribed-time control demonstrates significant application potential in
fields with stringent requirements for dynamic performance and temporal precision, such as aerospace, robotics, and
multi-agent systems. Its further development will advance the engineering implementation of high-reliability con-
trol systems.
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