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Cover song search based on magnitude and phase
of the 2D Fourier transform
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ABSTRACT: The cover song refers to live recordings or reproduced albums. This paper studies two-dimensional
Fourier transform as a feature-dimension reduction method to search cover song fast. The two-dimensional
Fourier transform is conducive in feature-dimension reduction for cover song search due to musical-key
invariance. This paper extends the previous work, which only utilize the magnitude of the Fourier transform, by
introducing an invariant from phase based on the assumption that adjacent frames have the same musical-key
change. We compare the cover song retrieval accuracy of the Fourier-transform based methods over two datasets.
The experimental results show that the addition of the invariant from phase improves the cover song retrieval
accuracy over the previous magnitude-only method.

Keywords: Music retrieval, Music similarity, Chroma feature, Cover song identification, 2D Fourier transform
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Fig. 1. Overview of the cover song search system
based on song-level chromagram summarization.®
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transform.

St2ourste|X| H37H M6 (2018)

2 v
_a
BT
j_
ox
X
He
MI

B2 fc, Nkl 3hAk 123} A 20lS
= 12x70] F718 7FA = 234D Al
‘ﬁih“n QA A ¢ g A2}
EE Awo] 270}t 5o

(1)
Fa. (1) - 270¢] 2ol Hgatel £ 9k go) e
o WS D9 GE el 4534 22 A

—j2mécy
e’ gF(é,n).

Eq. Q=58 HE netG(E ne 271325438,

¢ THE ol &gl whEhA fdzte |7y eke

o1k o] efgk 23 3ol M) 415 o] o] cht
BUAE QA 4ol G ARgE ol e

Eg. (o] 50171 4135 o] ol Tt 352 of wigke]
2718k §14 148 220l -l 4 8511253
Atk o (B REE Qe Amul HE5E Hol
?ﬂ/\lﬁ—i—giﬂiﬂ} ) 4 X=X, X, - XN)E

EoFHA A =up e 4=
EEZ V=T 2
o] 52 o] o, mil ) 42
Q1 (X 1)st1> Xim 15125 +-er Xe1ysew) A1 Z 0] 12xW 3.7] 2]
22+ Fre]of| BighS F3heh o|F A X2 K E

A= LS E550l 247 22H o] gk 5

SN F=(F), Fs, -5 F1)E D Ithar 31} Eq. (2)°]| A
& = Q0| F 9 7132 5o 2t 3
SHHE IR ARSI $AGEe §]‘— Ela:kel

amut % o5 ke 7t 2
M3 55| Felo] Wk



o] k9l Felol wigke] A7|9} 914 o] 3 A 521

N

o QrerE S1 WSk AT The Eq. ()2 2

E

o] Fiuy S1AFZOIA Fio) SIS w3 a2t 5
HpaF o] Fofl Bshs A% H S 98 4= ek

7 =|Flexp (0, —0,)). ©

ol

whebA 2t g EHAE 4
2lo kel Z7] Enk ofyzt 94 FE7HA] AW
= Aol 282 4= QA Fig. 32 7827 Aof| Hj 3
A doixl EHAIE H S EAIFE oAl oth. Fig. 39]
Al Fig 3(@)e} ()9 A2uf1HoM & A%
o] ARNZO R 2 T ol S(EHshE U= &

=
% SIEk. Fig. 3(0)9H (= 242 H 9] A0 545

b=

(©) (d)
100 15
a0 10 ) |f‘|‘ I
60 | 5 1 |“ I"\ "'l |‘I\ \I‘
AL A AL NG T
© asvat S 1/ RN
0 VLY Nt
| i\ r‘ VY Ly \
=l A S LA R
PN A VoV
ot A A WA !
“o 10 20 30 40 0 "% 10 20 ) r) 0
(e) U}

Fig. 3. (a) Chromagram of the excerpt of the original
song "Between the bars". (b) Chromagram of the
excerpt of the cover song "Between the bars". (c)
Real part of A from (a) and (b) is given by solid and
dashed line respectively. (d) Imaginary part of A from
(a) and (b) is given by solid and dashed line
respectively. (e) Real part of A4 from (a) and another
song ("My heart will go on") is given by solid and
dashed line respectively. (f) Imaginary part of A from
(a) and another song ("My heart will go on") is given
by solid and dashed line respectively. From (c) to (f),
first 50 coefficients of zigzag scan of A, are displayed
(ie. low-frequency components).
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