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An Automatic Singing Skill Evaluation Method for Unknown Melodies

TOoMOYASU NAKANO," MASATAKA GOTO' and YUZURU HIRAGAt

As a first step towards developing an automatic singing skill evaluation system, this paper
presents a method of classifying singing skills (good/poor) that does not require score infor-
mation of the sung melody. Previous research on singing evaluation has focused on analyzing
the characteristics of singing voice, but were not directly applied to automatic evaluation or
studied in comparison with the evaluation by human subjects. In order to achieve our goal,
two preliminary experiments, verifying whether the subjective judgments of human subjects
are stable, and automatic evaluation of performance by a 2-class classification (good/poor),
were conducted. The approach presented in the classification experiment uses pitch interval
accuracy and vibrato as acoustic features which are independent from specific characteristics
of the singer or melody. In the subjective experiment with 22 subjects, 88.9% of the correla-
tion between the subjects’ evaluations were significant at the 5% level. In the classification
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experiment with 600 song sequences, our method achieved a classification rate of 83.5%.
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Fig.1 Example subjective evaluation session using the
interface screen.
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Table 1 80 stimuli (by 40 singers) used in the subjective
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02 0000000000000
Table 2 Percentage of significant pairs.

experiment. 0000 | 0o | OO p < .01 p< .05
0oO0o | 000 | 0000 | 00 | OO | 00O ooo | O 96.4% (53) | 100.0% (55)
No.27 | DOO | 00O | 0o | 1000 A ooo | O 74.6% (41) | 90.9% (50)
A No.28 | DOO |ooo | o | 1000 oo 0 61.8% (34) | 89.1% (49)
No.90 | 00D oo o | w00 oo O 41.8% (23) | 80.0% (44)
No.97 0o oo o | w000 overall (220) | 68.6% (151) | 90.0% (198)
No.27 00 ooo | o | 1000 ooo | o 15.5% (25) | 72.7% (40)
5 No.28 0o ooo | o | 1000 5 ooo | O 72.7% (40) | 98.2% (54)
No.90 oo oo o | w00 oo 0 52.7% (29) | 89.1% (49)
No.97 | OO0 oo o | 1000 oo 0 74.6% (41) | 90.9% (50)
00000 RWC-MDB-P-2001 overall (220) | 61.4% (135) | 87.8% (193)
overall (440) 65.0% (260) | 88.9% (391)
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Fig.2 Graphical display of the p-matrix.
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Table 3 Statistics values of Spearman’s p.
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Table 4 Results of labeling (good/poor).
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Table 5 Introspective reports about singing skill
evaluation.
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Table 6 Dataset for classification experiment.
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Table 7 Results of the Closed experiment.
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Table 8 Results of the Open experiment.
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Fig.7 Recall rates (by singer) of “all samples” dataset in

the Open experiment.
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