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Abstract

In this paper, a real-time system is designed and
implemented to convert singing-voice to instrument-
music. Within the system, three of the components
are the most important. The first component esti-
mates the lengths of the pitch periods in the singing-
voice. The second performs the conversion from a
sequence of pitch periods to a sequence of music
notes. The third synthesizes the sound signal of a
music instrument according to the notes. To estimate
pitch periods' lengths, a new algorithm has been
proposed. Also, a smoothing algorithm is proposed
to eliminate occasional errors in pitch length estima-
tion. To convert pitch length sequence into note
sequence, a practical method suitable for real-time
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implementation has been developed. To synthesize
the sound signal of an instrument, the technique of
FM synthesis is adopted to write the software.

The real-time system's hardware includes two key
components, i.¢€. ,an 486-80 compatible personal com-
puter and a 16 bits AD/DA interface card. After
practical test, it is found that the systcm's delay
between the input singing-voice and the synthesized
instrument-music is 0.50 second. Also, the frequency,
duration, and intensity of the synthesized music
signals follow the singing-voice very faithfully.

Keywords: singing voice, computer music, signal
processing, real-time system
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