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Abstract

This study aims to design a temperature control system applied to a smart rescue boat
to address the overheating issues caused by high-speed operation of the propulsion
motor, lithium battery discharge, and the enclosed waterproof cabin during rescue
missions. The proposed system is designed to reduce the risk of equipment failure and
decreased rescue efficiency caused by excessive temperature, thereby improving the
safety and reliability of smart rescue boat operations.

The system adopts a Pt100 platinum resistance temperature sensor as the temperature
measurement element. A three-wire Wheatstone bridge circuit is used to convert the
resistance variation into a differential voltage signal, which is then amplified by an
AD623 instrumentation amplifier to match the input range of the microcontroller’s
analog-to-digital converter (ADC). In addition, several anti-interference techniques,
including RC low-pass filtering, power supply decoupling, shielded cables, and
software-based moving average filtering, are implemented to reduce electromagnetic
interference generated by the motor driver and improve measurement stability and
accuracy.

The microcontroller is further integrated with RGB LED indicators, a buzzer, and a
wireless transmission module to provide real-time temperature display and remote
monitoring of the internal temperature conditions of the rescue boat. The proposed
system is expected to provide stable and accurate temperature monitoring capabilities,
enabling immediate warnings or protective actions when abnormal temperature
conditions occur. This approach can effectively prevent equipment damage caused by
overheating, enhance the reliability of smart rescue boat operations, and serve as a
reference for future temperature monitoring and control systems in intelligent water

rescue equipment.
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