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Vocal FO | Non-vocal FO oot el A s
Partials remaining in the 82.47 % 19.19 %
pitch trend tunnel
Partials remaining in theg  8.07 % 66.18 %
pitch trend tunnel but de
leted by instrument par-
tial deletion
Final partials remaining| 75.82% 6.49%
Vocal pitches remaining 86.30%

in the pitch trend tunnel
Table 1. Performance of singing pitch trend estimation

This is because the pop music in MIR-1K has less wind* N
and brass instruments thamirg instruments. We have
found in our preliminary experimehthat has better T e e
vocal/instrument discriminatespower for wind and brass e Zosme 95 Wl sy e e

instruments. ol
The instrument partials deletion block applied= o -

0.1125 and = 3. The vocal FO remaining rate is around """ "7 . o -

94.3% (or equivalently, 5.7%nstrument partials false 7 1 P

alarm rate) and instrumentrtial deletion rate is around - £

60.4% (or equivalently, 39.6%strument partials miss L . . . . | . .~

error rate). On the other @, singing pitch trend estima- (6) Hamo prtals deeion (1) Trend sonfngd NS mp

tion applied. = 0.3 and = 5.5 as the thresholds. The '

vocal FO partials remainingteais 72.9% and instrument

partials deletion rate is 82.8%.
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3.2 Evaluation for Singing Pitch Trend Estimation
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The parameters for this experiment were set as follows * - :
The sizes along time and frequency axes for each T-Fre_ "~ = = = fmees’ = 77 T e _
gion were 3 seconds and 13Bmitones, respectively. Figure 3. Stage-wise results of singing pitch extraction
Their hop sizes were 1.5econds and 4 semitones, fOr the clip "Ani_4_05.wav’ in MIR-1K. (a) Results af-
respectively. The penalty coefficienit for the dynamic ~ ter sinusoidal extraction using MR-FFT. (b) The re-
programming step was set to 1 empirically. maining partials after instrument partial deletion thre-
Table 1 shows the results of the singing pitch trend es-Sholds of = 0.1125 and = 3. (c) The remaining par-
timation. More than 82% of wal FO partials remain in tials after instrument partideletion after threshold of

the pitch trend tunnel and the singing pitches remaining: 0.3 and =5.5. (d) The result after harmonic partials

rate is 86%. On the othdrand, only 19.19% of instru- g::gzleodn.N(S?&ST?neapNv?/iThs thr?:fr'] ol((le) Olgs(t)ruszegtaEgrtlal—

ment and vocal harmonic partials are retained within the_ 5 (g) The estimated singing pitches trend-diagram.
pitch trend tunnel. In adkibn, 66.18% of the non-vocal (h) Trend confined NSHSnap, where the solid line

FO partials left in the pitch trend tunnel are deleted by therepresents the ground truth of the singing pitches.
NSHS computation stagené 8.07% of the remaining

vocal FO partials are deleted erroneously at the same timeletected instrument partials in Figure 3(b) from the
Finally, 75.82% of vocal FO partials remain while only NSHS map in 3(e). Figure 3(g) illustrates the T-F regions
6.49% of non-vocal FO partialre kept in both deletion computed from Figure 3(d), ith color depth indicating
procedures. the strength each T-F regioRinally, Figure 3(h) is the
Figure 3 shows the stage-wise results in singing pitchNSHS map (Figure 3(f)) confined by the pitch trend tun-
extraction. Figure 3(a) shows all the partials after sinu-nel. As can be seen in thixample, the identified pitch
soidal extraction. Figure 3(b) and 3(c) applies different trend tunnel is capable of covering the vocal FO partials
thresholds on 3(a) to delete instrument partials for differ- (represented by solid lines) ik most of the instrument
ent purposes. Because 3(b) applies lower thresholds thapartials are deleted.
those of 3(c), more instrument partials are removed in
3(c). The harmonic partials FFigure 3(c) are then further
deleted in 3(d). Figure 3(f) isbtained by subtracting the Figure 4 shows the results of singing pitch extraction.
The raw pitch accuracy is computed over the frames
1 , . which were labeled as voiced in the ground truth. An es-
Tht_a experiment was also performed on _the University qf lowa timated singing pitch is considat as correct if the devia-
Musical Instrument Samples which is available ;
at http://theremin.music.uiowa.edu tion from the ground truth is small than 1/4 tone (or 1/2
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3.3 Evaluation for Singing Pitch Extraction
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