188 W&383)=FA A30d 2%, 20259 3€ (JBE Vol.30, No.2, March 2025)

’i) Check for updates
Yuk= (Regular Paper)
HRE 88| =22 41308 A28, 20259 32 (JBE Vol.30, No.2, March 2025)

https.//dm.org/ 10.5909/JBE.2025.30.2.188
ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

K-means Clustering 7|8 &2} 34 AL AJ7He] @5 vy

l—
—

I R
A Method for Reducing Music Plagiarism Detection Time Based on
K-means Clustering
SooJi Kim” and Sang-Kyun Kim®*

)

S

=i o 34 AES B AL /b e R HEske AS Aty I AAE AFHLE W Friesith wA
=g oy 7 91 teg ’%E]’Sh_ Axl(pltch) A& /\lﬂ(duratlon) 59 o AdHEHES £ Rof WEgeth &
A = 4 7H S5 FEAHE A4
o} #1y 7%3](Ed1t Dlstance)g} Ao #~(Max Flow)/] - 7}X] H"‘ﬂ* S A&t o] SAM AALE AFE. 7| Aot
o W Hlaste] B =] A48A4S A5 A9 A¥E 1T§—/H“’]' A7 BE5S ST F AT

I

Abstract

This paper proposed applying a more practical method for detecting music plagiarism and compared and evaluated the results
experimentally. First, the music is separated into several pieces, music parameters such as pitch and duration are extracted, and the
patterns are collected and vectorized. Music files are classified into several clusters by K-Means clustering using feature vectors,
forming clusters of music with similar characteristics. A similarity check for each cluster is performed using two methods: Edit
Distance and Max Flow. As a result of verifying the practicality of this study by comparing it with the existing proposed method,
the effectiveness of accuracy and reduction of time were confirmed.

Keyword : K-Means clustering, Dynamic time warping, Density-based spatial clustering, Music plagiarism detection
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Elbow Method For Optimal k (data:100)
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Fig. 1. Example of K value used in this study (Elbow graph)
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clustering

DTW&DBSCAN 80 1 5019.58
K-means 80 0.852 5.24
clustering

o = 35227k AFEr 80/1E Adsh 1417F 23
B 39% 2 7|8tgTAoR 011/]-740 B 227} o)t} oo
w2t Ho) 8072 ol thej Myt AdS
N olde] ol tig A AF T3

P32, 80
Al €15 2
t}. Music Classification Accuracy= < A 257 @Al
A 2V FY2Ho AR o] EREHATA 7¥eteE A
o]tk DTW&DBSCAN W2 =2 Music Classification
Accuracy S 7FHAI%, Execute Timeo] 22 A8 FAM 7
Afoll 2] A Hg-o] B/l E DTW&DBSCAN©] o}
Y K-means ClusteringS ©]-&3}9]t}.
=, =Y A At diste] 7€ =19
3

BMM-Det9} ¥ =%9] Clustering-Det®] A%< A 7

2]
-
™

=

1,
-
r-1u: _%

ﬂllﬂl 2

o

(RN

Sk Accuracy 9} Average IndexE F3ll W] 233t
7t &t 7o) duht FeteA 1EskE Y, 54
oto] sl Zel~E wlellA o FA Xst=A]el ek
7F &

Aol €
7

ol

o, do -

i
2

Accuracy = No/N, M

Average index = X1/Ng (2)

t}. Accuracy (1)< 7} OP HA
23 EUE YE Lotor] =&
% Ueh ™, Average Index (2)+= A2 &9

3 A2 S Zﬂo] u’\“ 7§I’Jr<31]/\1 o

=5

i,
PO
o
[UQ
)
k3
>
[ TN T
mi

o ﬂlor
ro

Average Index9} Accuracy7} E‘E we 7 }Z]E’_ ‘53’% %):T%
A ek A olslE e T U

3E 2F 7]E =79 BMM-Detol A Z}7to] w7 i 4ol
= Average Index9} Accuracy®] 235 BT, 7 3
& & =19 Clustering-Detell A Z}2+8] vl 7iH el w2
Average Index®} Accuracy®] 235 HolFETh 3£ 29 3
39 w7l ¥ <= RelativeDuration< 3t & X & A|7F A A2~
= AFEE AL 9n]dlit) RelativePitchs A2 ) X
A A2E AHESE A 918, MaxMatche AlA &
vty A 7heA wZE Addste RS ongth
Downbeat= E7} ThEH ERIA] -5 Fejsh= A&
°JW] gtk NoteDistancer T #2|& AL o 1% €]
ol5& AH TR AL nl F 2014 FelE= wie}
7ol w7 o] ool wel Average Index$t Accuracy
o] zpo|7} Atk I whete] 3 3 vz el
2} Average Index$} Accuracy’l IA| BEAIA] =t
Clustering-Det= "j7f Mol & ek =] kof wi7iH
T AR oR9 WStk EEta 9 ol
Accuracys UEPA S o m| it}



A5A 9 190 K-means Clustering 719 50+ %4 A Al7He] &% Whg 195
(Sooli kim et al.: A Method for Reducing Music Plagiarism Detection Time Based on K-means Clustering)

F 2. CIB D70l WE Het (BMM-Det2| ZA2)
Table 2. Changes according to different parameters (for BMM-Det)

RelativeDuration RelativePitch MaxMatch DownBeat NoteDistance Avg Index Acc.

v v 3.24 0.482
Y Y 5.0 0.586
v v \Y 5.17 0.586

\Y% v v 2.31 0.689
Y \ Y% v v 2.28 0.690
v \ \Y 2.93 0.689
v v Y Y 2.79 0.758
v v Y% v 2.17 0.827
Y Y Y% Y Y 2.14 0.827

T 3. CISt 070 M= Accuracy?t Average Index@| 3} (2 =22| Z9)
Table 3. Changes in Accuracy and Average Index according to various parameters (for this study)

RelativeDuration RelativePitch MaxMatch DownBeat NoteDistance Avg Index Acc.
\ Y 1.233 0.8
\% \% 1.9333 0.8
\% \% Y 1.8666 0.8
\ \% \ 1.0666 0.8
\Y Y \% Y \ 1.0666 0.8
\% \Y Y 1.1333 0.8
\% \% \% Y 1.1333 0.8
\Y Y \% \ 1.0666 0.866
\% \Y% v \ \ 1.0666 0.866
S GAMA AALY A A7k BjA] 7R =R 4. TAKY AAL g 7H9| Accuracy2t EA AlZh H|w
- Table 4. Accuracy and measurement time comparison between sim-
=) A ol—\ Q] 71l0] O AL S zlz;@]o
BW -Det el M= ot st el A A He ilarity test methods
2 233k $4097] wRel, A4 dolHAEd] Y3t
. Music
SAS AA 283 EE AA BERE 9 A8 Aj7lo] Ab Method Sgﬂrrwf)ll(;s Classification Eﬁ}gz;e)
~ - Accuracy
3] A vt 53], 2 HolHAEdA Al7ko] BMM-Det 58 0.827 0.91
w2 oy} Clustering-Det 58 0.806 0.81
o ) = (Proposed) ' '
Hhde] # =9 Clustering-Det 'l 4= K-means BMM-Det 200 0.457 25062
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