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Improving Cover Song Search Accuracy by Extracting
Salient Chromagram Components

Jin Soo Seo’

ABSTRACT

This paper proposes a salient chromagram components extraction method based on the temporal
discrete cosine transform of a chromagram block to improve cover song retrieval accuracy. The proposed
salient chromagram emphasizes tonal contents of music, which are well-preserved between an original
song and its cover version, while reducing the effects of timbre difference. We apply the proposed salient
chromagram extraction method as a preprocessing step for the Fourier-transform based cover song

matching. Experiments on two cover song datasets confirm that the proposed salient chromagram

improves the cover song search accuracy.

Key words: Cover Song, Chromagram, Salient Component, Music Retrieval, Music Similarity

i} >
r

=
)
[
a

o m
i

, Al 2=917] 59 FRAE 7]7]
719wl mebx A-gAR7E
25 W23 A=4d A FobA
A2 71ee ool AXI 3
A8 QTE 5
gholA] Al Fshe A& 7HesH 3
FA 9 AN 7)&o] ks AT
Tt YAZYH 7]&o] B4
B A$ YA 4=,
FEA ¢, AD/DA t&% 091 AzAE #AE T3l
A A" BAMRRES HAE S QltH4] EAE &
Fo A glolB m& m gulo|aE T A

Jo
a
)
ful

N 2
of\

B 4

ol
e
rr

)

o4
oo

l—;EZ4 o

o

ol
_(‘)L
:& .

o

Q_]—

N
lﬂ

o 30 fF 1 0 2R ko
T
n{o-lfi &
o

HE ‘E EJ{O
N
ol
=
2 ¥

g

(o3
o
X
[

_I_4
Hil

2u, old ¥ ANF
@ 5 glck AW

o E
T HAE T

0&:_\‘ UIO
L2
N do [k fo

do oY rlo it
P s Mol =&
1o Ei EIN ro
I
b
o 2o
_lllTI r[r FUIO
2

-z o
o 3
o OHH 2 Jlm o_>f_,

9
o
_0|L
X

2
Rl
N
Iz
[
o
rEI
il
2
X
rlr
N
fo
e

R odo oY & % Ar 1 2>
o
o g

&

_I\,[‘Z

oo g 312
19 m
(o _|1Hj oo
oo £
i) 2
ry

T - h
Y

o

o M
K
o

n

S
Moo
o
1:

4N
ro
e
o ™
3
lo _|H‘

Zke] Aol

% Corresponding Author : Jin Soo Seo, Address: (25457)
7 Jukhun-gil, Gangneung, Gangwon-do, Korea, TEL :
+82-33-640-2428, FAX : +82-33-646-0740, E-mail : jsseo
@gwnu.ac.kr

Receipt date : Mar. 25, 2019, Revision date : May 1, 2019
Approval date: May 14, 2019

fDept‘ of Electrical Eng., Gangneung-Wonju National
University

¥ This research was supported by 2018 Academic

Research Support Program in Gangneung-Wonju Natio—

nal University



640 ZEOICINESE ==X M22H X6=(2019. 6)

3 =otel A5 =4 wsket @ ’lx B PE =9
Hof Aol YA Wl 5 F B gt HEel
A AT ol HE BT Aolde EFsta
AREE T =3 AT AMSAA ARE HA
FEE AT o= AW TE ol 559 ARHE
AAE usteE AE(ERY) AR 2 BEHY
wjZolct olgidk Ag FRE T vehd & sle Al

5 5402 aEnagel gov, ANF Aol U
o AgE 3 ek AErka@e A7 F7o] SEpn
Aot e 245E A F 22 FASOR 9
AThs gotolgol J)HHATE SEHE Aol &
o X HREE Hakste] gotel WAl 3k 4
9 shte SEpE oz HolA EAW Ao
agrlage Fs A0 oo SEy el
sk A A The] Bael st oyl Ane
Anchs gof A4A o) S44 Fxo| met AH
AYHA AH5). 22opPL A= PHdE oe

Sof ~HEY Fupi B4 PHEY o] W

JUANS

]
|

o

go oo

e Qol(FA 5 lms)e] Za|Q oz o] 7 x
AolA Aol MEE F2Y 25 g0

=
o H|Ee} F7|E ZFo] 29 Al (onset) Aol 9
A2l e FHS FHstd Z=Rr IR S 2EHY
TE Jdtt. 149 ZH IS Al AERv RS
B Wslol| FHofstE R Soto] A=ntaH 1 vl
Aol 'l W3S argjste] ofgint. Wi o] H EF 7]
ARv a3 AW AR Fo "HE W)
Asto gt A S 7= Aol e HE
=9 ALert AA AT AN Aol & IF
A He gdo] Aot Z2nay F24 #
AR A FaEA [5]9 [6]] Ut
AN A A es A2nad 4 2F v
Wi AS7R §4 FoF Y A F UMRE
oAk =4 A vlw P78 24 U4l
DNA 4 Hlwol] A8Ho¢9k™ dynamic time
warping®] Y Smith-Waterman 718 S°] 7¥3
Aol Hgxo] Jojdog AA JFE RO,
Aol A3k Al4keFo] Wol &8 % A= A=
u e BE A orsteR A% F
a3 o] ot vkl Hgrink £ FoF Wy
A Aolo AZw 1
AL T3t HAe a3t B4 A IS

e
A% 5 =
U 93, QHHoE FFAUL wE HYA

o o

370l gol B

£ 5% DB UUAE 7@ Aol dAW FY
24 v mslA P 4ol HolAe whel

5
£4

2D FTM(Fourier Transform Magnitude) 7% I 2
k23 o w1019 BEe Ak |l A
Ae HAe Frrske WHES At 2D FTM
719k Az vl a9 ZoF S AW AT ol A
=9 719 WstE QsiA A=ntadl WE7} A=n}
07 o|Fste A7t AT TASEE FFEld W
o] A F Felol HF A7) olF EWA
ggate] gof 7] wslel ik A4S A& W
E=EAME 2D FTM 714 22nta3 =
e AsE AMSH] A A2etay £
(block)& AIZk5 o]4b ZAFR] W B (temporal dis-
crete cosine transform, TDCT)[11]8}x 7<13F A
s @l BHE Addth AHFAAE {§X
7} HE 4% azuaH RS E2317] 9354
TDCT Athgko]l & BEES ol &3ttt + 74 A

H HolH A A 3
719k A2 SoF W
)

O o ¢

E 12

Fe salsharh
B eRe aznad 59 Fopel Ju AuS
HAlo) 2Hek Aolth. 234 71E ol A el

N
oy
o
o
Al
i
e=
]

ALk 1N AT A7) & Fig. 19 go] F
< Rokx QoFate] HITY

| ( Chromagram \‘ Chromagram 1
& Extraction | Summary |

: r

Music i

ClipA Assessing Music

Distance Similarity

ﬂ [D‘ Chromagram m(cnromagramJ "o/ OFAENdB

N ( Extraction T Summary

Music

ClipB

Fig. 1. Music similarity computation based on chroma—
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Fig. 3. (a) Chromagram of the excerpt of the original
song "I'm losing you". (b) Chromagram of the
excerpt of the cover song "I'm losing you", (c)
Salient chromagram of (a), (d) Salient chroma—
gram of (b).
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Fig. 4. (a) The 11th subband of the chromagram in Fig. 3 (a) and (b). (b) The 11th subband of the salient chromagram

in Fig. 3 (c) and (d).
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Table 1, Cover song search accuracy of the previous
and the proposed methods on the covers80

dataset,
Performance
Method Measure
MAP | P@10
2D SCFTM 0.452 0.059
song-Level Fon e 1101 | 0403 | 0057
Feature

CNN [15] 0.509 | 0.068

Sequence CRP [16] 0.544 | 0.061

Alignment Fusion [17] | 0.625 | 0.071
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