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Enhanced Policy Iterative optimal control for partially uncertainty linear

systems by using Event-Triggered mechanism
Abstract

Recently, there has been growing interest in practical control systems
considering environmental effects and external disturbances. In this context,
uncertainty systems have emerged as a counterpart to the ideal case
assuming full knowledge of system parameters. Optimal control is a technique
providing a mathematical framework for obtaining control signals that achieve

optimal system performance according to a predefined criterion.

This paper presents an enhanced methodology for optimal control of partially
uncertainty linear systems by integrating the Policy Iterative (PI) algorithm
with an Event-Triggered (ET) mechanism. Although PI provides a trade—off
between performance, and computational cost and is widely used for solving
optimal control problems without full system knowledge, it suffers from
continuous updates that increase execution time and resource consumption.
To address this issue, an ET mechanism is incorporated to regulate the
execution of the PI algorithm itself. Unlike conventional approaches where ET
is used for sampling or control updates, the proposed method applies it to the
iterative process. A Lyapunov-based dynamic triggering condition is derived
to ensure system stability while reducing unnecessary updates. Results show
the proposed method reduces iterations and computational burden without

degrading performance. lts effectiveness is validated on a partially uncertain
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inverted pendulum system, showing faster convergence, reduced execution

time, and improved stability compared to classical PI.

Keywords:
Policy Iterative Algorithm — Event-Triggered Control — Optimal Control —
Partially Uncertainty linear Systems — Dynamic Triggering Threshold
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