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Design of a piano tuner based on quasi-integer-period sampling
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Abstract: This paper proposes a digital frequency measurement method based on quasi-integer-pe-

riod sampling, which firstly obtains a rough estimation of the input signal through FIR filtering

and zero-crossing comparison algorithm, then realizes a fixed 256-points quasi-integer-period sam-

pling in a single period after applying tracing sampling and tracing filtering, and finally acquires

the high precision frequency values through 256-points FFT algorithm. A portable piano tuner

based on a microcontroller STM32-F407 is designed, and frequency measurement experiments are

performed on eight standard sine signals. Experimental results show a relative error of 0. 098 % at

low-frequency audio A2, and a relative error of 0. 021% at high-frequency audio ¢5. An additional

experiment on a piano is also conducted, which verifies the stability and practicality of the newly

designed piano tuner.

Key words: piano tuner; frequency measurement; Lagrange interpolation algorithm; quasi-inte-

ger-period sampling; fast Fourier transform (FFT)
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Tab.1 Results of standard sine signal
Irequency measurement experiments

1 Xt B2 W& Eiho) A Xt
WFE/Hz  HR OWE/MHz RE/Mz RE/ N
27.50 A, 27.527 0.027 0.098
196. 00 g 196. 157 0.157 0. 080
440. 00 a’ 440. 200 0. 200 0. 045
880, 00 a? 880. 270 0. 270 0,031
156800 g 1568617  0.617 0. 039
279300 £ 2793.720  0.720 0.026
3520.00 a'  3520.770  0.770 0.022
4186.00 &  4186.863  0.863 0.021
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Tab, 2 Results of frequency measurement experiments on the piano
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