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Optimized Design of Real-Time Temperature Control System
Based on FreeRTOS and Incremental PID
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Abstract: To solve the limitations of traditional temperature control systems in terms of real-time performance,
accuracy, and noise handling, an optimized design using FreeRTOS real-time operating system (RTOS) is
proposed. The accuracy of temperature acquisition and the response speed of this system are improved by
combining the incremental PID algorithm, moving average filter, and Newton-Raphson method. This
optimization is designed to achieve precise temperature control and fast response capabilities to meet the
stringent temperature requirements of a variety of industries. Temperature fluctuations and control errors are
effectively reduced by optimizing task scheduling, control algorithms, and data processing methods, achieving
a temperature acquisition accuracy of up to 0. 005. Output stability and system real-time performance are

significantly improved, and the temperature stabilization time increased by over 300%. The system is suited
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for modern drone temperature control application scenarios where high accuracy and fast response are required.

Key words: temperature control; free real time operating system (FreeRTOS) ; incremental proportional-

integral-devivative(PID) ; slippery mean filtering; Newton’s iterative method
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