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Abstract

With the accelerating pace of society and the increasing aging population, the need for emotion management and rehabilitation
therapy is becoming increasingly prominent. This paper designs an emotion recognition and music-assisted therapy system combining
an Arduino-based data acquisition unit and a PC-based signal processing/audio playback unit. The acquisition unit uses an Arduino
microcontroller as the core control unit, connected to a pulse sensor and a GSR skin conductance sensor, to collect physiological
signals from the subject in real time and transmit them to the computer via a serial port. The PC processes the pulse signal to
calculate heart rate, extracts feature values from the skin conductance signal, and constructs an emotion recognition model using the
KNN classification algorithm. Based on the recognition results, the system automatically matches appropriate therapeutic music and
generates audio synchronized with the user’s heart rate. After synthesis, the audio is played in real time by the computer, achieving
dynamic emotion regulation. Experimental comparisons between data from two groups, one using the system and the other not using
music-assisted therapy, verified the positive role of the system in emotion therapy. Furthermore, the system is inexpensive to build
and use, making it suitable for daily emotion management and rehabilitation assistance scenarios.
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