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ABSTRACT: Computing chromagram similarity is indispensable in constructing cover song identification
system. This paper proposes a code-based chromagram similarity to reduce the computational and the storage
costs for cover song identification. By learning a song-specific codebook, a chromagram sequence is converted
into a code sequence, which results in the reduction of the feature storage cost. We build a lookup table over the
learned codebooks to compute chromagram similarity efficiently. Experiments on two music datasets were
performed to compare the proposed code-based similarity with the conventional one in terms of cover song search
accuracy, feature storage, and computational cost.
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Fig. 1. The music-similarity computation for the cover
song identification based on the optimal transposi—
tion index and sequence alignment.
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Fig. 2. Computation of the pairwise similarity matrix
SC by using the lookup table obtained from the
learned codebooks.

Fig. 3. The pairwise similarity matrix between the
original song (“More than words”) and its cover
version. (a) S from OTI. (b) SC with K = 16. (c) SC
with K = 48. (d) SC with K = 80.
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Table 1. Identification performance of the covers80
dataset. Accuracy measures are precision at one,
P@1, and the mean of average precision, MAP. RP,
RC, and RS refer to relative precision, relative com-
putational cost, and relative storage cost respec—
tively.

Method | K | P@! | MAP | RP | RC | RS
16 | 0538 | 0.613 | 0.971 | 0.001 | 0.042

32 | 0.544 | 0.621 | 0.983 | 0.004 | 0.052
Cgc_‘rel'_bsa\s;d 48 | 0.545 | 0.624 | 0.987 | 0.009 | 0.058
64 | 0.546 | 0.625 | 0.989 | 0.016 | 0.063

80 | 0.552 | 0.628 | 0.994 | 0.026 | 0.066

OTI-SWH | 0.550 | 0.632 | 1 1 1

Table 2. Identification performance of the covers330
dataset. Accuracy measures are the mean number of
covers identified within the ten first answers, MNCly,
and the mean of average precision, MAP. RP, RC,
and RS refer to relative precision, relative compu-
tational cost, and relative storage cost respectively.

Method | K |[MNCl,,| MAP | RP | RC | RS
16 | 6.035 | 0.630 | 0.916 | 0.001 | 0.042
32 | 6.368 | 0.663 | 0.964 | 0.004 | 0.052
Code-based
OTLSwW | 48 | 6482 | 0.674 | 0.980 | 0.009 | 0.058
64 | 6.528 | 0.679 | 0.988 | 0.016 | 0.063
80 | 6.557 | 0.682 | 0.992 | 0.026 | 0.066
OTI-SWH! 6.609 | 0.688 1 1 1
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