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Research on piano sound simulation spectrum model

Cao Shasha

Wu Yongzhong Cheng Wenjuan

(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)

Abstract ; Musical simulation based on spectrum model is the use of acoustic theory that can achieve musical instrument’ s sounds by sum

of products of a series of basic functions and time-varying amplitude. A new digital piano sound simulation technique is proposed by

analyzing piano string vibration and damping characteristics and investigating the resonance effect of resonance box. The simulation model

consists of two parts; the excitation system and the resonance system. Based on the vibration equation of the sirings, the envelope

modification of time domain is carried out to simulate the natural attenuation of the strings, which can make music harmonious between

the notes. Then, the filter group is modeled by spectrum envelope in frequency domain to achieve the simulation of resonance system.

This new method can more effectively carving voice, has better performance timbre at the same time, therefore, it makes the sound more

harmonious.
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Fig. 1  Overall model of simulation system
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Fig.5 Spectrum envelope of the piano single tones
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