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FO trajectory deviations from nominal musical transcription in Pop singing
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A reformulation of STRAIGHT FO extractor based on a new power spectrum estimation method
for periodic signals called TANDEM made it practical to extract whole FO trajectory of a singing
voice of an actual performance. This article reports a first attempt for representing effects of singing
style in terms of deviations from a nominal musical transcription, using a singing database that
consists of various types of singing performance played by professional pop singers. FO extraction
issues caused by fast FO transitions commonly found in singing voices are also discussed.
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Table 1 File identifier and corresponding singing
style for two professional female singers

T77ANVEG || IBAY AN | BKF
001 FUTF N
002 WER L7
003 WEM F
004 FED A
005 FE
006 BIED &
007 TEE | F
008 BRI B

Table 2 File identifier and corresponding singing
style for two professional male singers

77 ANG || RERXZ AL | BKF
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003 THE F
004 BEL C
005 A YT F
006 T BEM |
007 WEDL
008 Eap 174
015 Pop *
016 Rock D
017 LEER
018 R
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Fig. 1 Nominal note information and extracted FO
rajectory. (Left) Love Affair, (Right) Ride. Both
represent initial part of the songs.
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Fig. 2 Normalized histogram of FO represented in
terms of MIDI note number. Singer A. From left to
right and top to bottom: original, imitation of a fa-
mous singer, imitation only in singing style, imitation
only in voice character.

Fig. 3 Normalized histogram of FO represented in
terms of MIDI note number Singer B. Conditions are
same as Fig. 2
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Fig. 4 Normalized histogram of FO represented in
terms of MIDI note number. Singer C. Conditions
are same as Fig. 2

Fig. 5 Normalized histogram of FO represented in
terms of MIDI note number. Singer D. Conditions
are same as Fig. 2
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Fig. 6 Normalized histogram of F0 represented in
terms of MIDI note number. Singer D. Musical genre
for each performance is listed from left to right top to
bottom; Pop, Rock, plain, and Enka (an emotionally
rich Japanese singing style)
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Fig. 7 Transition step vs. temporal deviation.
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Fig. 8 Transition step vs. transition speed.
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