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Music Lyrics Summarization Method using TextRank Algorithm
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ABSTRACT

This research paper describes how to summarize music lyrics using the TextRank algorithm. This
method can summarize music lyrics as important lyrics. Therefore, we recommend music more effectively

than analyzing the number of words and recommending music.
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Fig. 1. Music lyric summary processing using TextRank algorithm,
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Fig. 4. Some of the lyrics of Oh, Hyuk’s “Girl” data,
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Table 1. The analysis of the conjunctive endings table from 1995 to 2015

ol (A& [ob[ok|e || &Y |||z A A || Fu[d | AH|AA[A][[ |+
1995|124 | 24 (102 52 | 628 |22 9 | 7 [ 19|44 |28 7 |22]|12|7|24|26]6|[228[16]1[6|1[2|1[1]7]0
1996 [ 140 | 51 | 74 | 50 | 48 [112| 29 [ 23| 20 [ 32|18 |19 33| 17|20 |31 |32 |39 |11 |4 |5|6|4|6|11|1][5]2]0
1997 (131|123 65| 60 | 48 | 76 | 38 [ 37|20 [ 29|20 | 27 [ 17| 12| 9 |36 |24 9 | 1 [16]15] 9|9 |1|6|10]6]1]|6
1998 (102|116 | 118 | 47 | 57 | 65 | 17 [ 23 | 23 [ 43 |41 |34 |24 | 22| 9 | 38|26 |24 | 14| 9| 5|59 |3 |1n|5]0]2]0
1999 (171 54 | 91 | 80 | 53 1 93 | 32 [ 28 (32 (50 |30 |33 [ 23| 1735|4056 29|13 6 1917 1| 1| 7|0]0]O0]O0
2000 125120 50 | 52 | 57 | 50 [ 30 | 10 | 33 | 46 | 38 |40 | 19|30 | 8 | 18|26 25 [10| 7 |10]|6|8|7|4[10]0]0]0
2001 | 79 [134] 94| 352930 | 38| 15|56 (20| 24[30|13[39]18|12[31|6[3[13/9]6|13[6|2|2]|3]0]0
2002 | 73 [162] 67 | 56 | 56| 42 [ 38 (30|33 (222926 | 1512201212 4107 |7]|3|8[4]|7|[8]|20]0]0
2003100 88 | 72| 44 | 87 | 45 | 53| 23| 29|22 |25 [ 223632152827 (31143 |5]|6|7[2]|8[0]|2]|7]1
2004 | 94 [119] 73| 46 | 48 | 37 | 56| 17 | 56|29 |31 [ 2429 |27] 9 |30[2| 1|7 |270|3]|9|15[3|4|7]0]1]0
2005 91 [115] 76 | 53 | 40 | 74 | 47 | 40 | 51 | 39 | 40 [ 23 | 37 |34 [ 39| 1819|152 | 6 | 7|13 4|4|8|10]|2]|]0]0
2006 | 93 [158] 40 | 52 | 59 | 33 | 78|37 | 7133|220 |48 |[34|18| 1314|5138 |2]|17|9|5|8|2]|1]0]0
2007 | 78 [161] 59 | 64 | 81 | 39 | 52|55 | 99|45 |38 |25 31|26 |25 |46 | 131114 9|8|6|5[2|10[0]2]|]0]0
2008 | 125132 ] 82 | 109 | 69 | 34 | 50 | 66 | 57 | 39 | 35 [ 39 | 39 [ 35| 74|38 [ 191125136 |5[15|3|[2]|4]0]0
2009 | 137 | 55 | 69 | 118 | 56 | 53 | 74 | 59 | 16 | 44 | 37 [ 34 | 87 [ 39|53 |36 | 14| 1920|155 |1 |43 |[12|6|2]|2]|0]0
2010 | 97 | 57 | 48 | 108 | 68 | 33 | 68 |51 | 16 | 34 | 43|25 |43 |24 | 64| 1525|2457 |6|2|2[10]/10[9]|5]01]0
2011|181 49 | 63| 89| 82|49 [ 31| 20| 1 [ 20|17 |41 |33 |25[30| 1428|5651 [3|27|6|24|5[10]|2[10]3]|]0]0
2012 86 | 95| 66| 48 | 92| 62 | 45 | 84 | 23|20 | 47 [ 39 | 44 [ 33| 42| 26 |20 | 14|36 |13|34] 9 |28[1|3[3]|7]|1]0
2013149 (134 | 86 | 96 | 76 | 64 | 57 | 54 | 25|32 |31 [ 66| 18 |46 [ 30| 1329 1733|2152 |13[12|7[9]|9]0]0
2014 (139 | 70 | 58 | 112 | 64 | 53 | 45 | 73 | 12|33 | 44 |57 | 45 |41 | 15| 28 [ 17|21 [ 20|24 |42 | 16| 6 [2 ]| 0[18]|15] 0] 0
2015 | 147 [ 140 | 78 | 105 [ 102 72 | 38 | 41 | 34 | 37 |41 [ 34| 42 |36 |32 | 24| 11| 262024 |26|23| 95| 1[5]|2]|0]0
SUM | 2462 2157|1531 | 1476{ 1334 | 1191| 938 | 795 | 714 | 697 | 695 | 686 | 683 | 603 | 577 | 523 | 483 | 428 | 328 | 300 | 264 | 219 | 169 | 140 [ 120 | 114 | 90 | 21 | 7
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Fig. 5. Lyric data that processed the sentences in Figure 4,

0 1 2 3 4 5 6 7 8 9 10 11
0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0 0 0 0 0 0
2 0 0.501804 | O 0 0 0.864981 | 0O 0 0 0 0 0
3 0 0 0 0.707107 0 0 0 0 0 0.707107 0 0
41 0.707107 0 0 0 0.707107 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 | 0.707107 0 0 0.707107 0
6 0 0 0 0 0 0 1 0 0 0 0 0
7 0 0577942 | O 0 0 0 0 0 0.816078 0 0 0
8 0 0.577942 | O 0 0 0 0 0 0 0 0 0.816078
9 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 10.707107 0 0 0 0 0 0.707107 0 0
111 0.707107 0 0 0 0.707107 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 | 0.707107 0 0 0.707107 0
13 0 0 0 0 0 0 1 0 0 0 0 0
14 0 0.577942 | O 0 0 0 0 0 0.816078 0 0 0
15 0 0.577942 | O 0 0 0 0 0 0 0 0 0.816078
16 0 0 0 0 0 0 0 0 0 0 0 0

Fig. 6. Sentence—Term Matrix of Oh, Hyuk's “Girl” data.
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0 1 2 3 4 5 6 7 8 9 10 11
0] 1 0 01071 0 010 0 010 0
100 1 0 1 0 [0 10447213595 | 0 | 0 ]0.632455532 | O | O | 0.632455532
210 0 1 1010 0 010 0 010 0
310 0 01110 0 010 0 110 0
411 0 010711 0 0160 0 010 0
51 0 10447213595 | 0 | 0 | O 1 010 0 010 0
610 0 01010 0 110 0 010 0
710 0 01010 0 0|1 0 011 0
81 0 10632455532 | 0 | 0 | O 0 010 1 010 0
910 0 01110 0 010 0 110 0
10] 0 0 01010 0 0 [ 1 0 01 0
111 0 0632455532 | 0 | O | O 0 010 0 010 1

Fig. 7. Correlation Matrix of Oh, Hyuk’s “Girl” data,
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Fig. 8. Example of Oh, Hyuk's “Girl” summary sentences.

Table 2. TF and IDF of words in Oh, Hyuk’s “Girl” data

Term TF IDF
ksl 5 1.918918919
TE 2 1
=g 2 1
e 2 1
3z} 2 1
st 2 1

929 2 0.752518191
s 2 0.752518191

FA 1 0.576044699

a8% 1 0.15
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ot

g & 9o TFS IDF g2 Table 29+ 2t

2

o
ru

=

B =FoAEs TextRank ¢1dEFS ©] &34
= 7HAF E8-& 8.%F3tE VIS AAlska s
Aot 78 A3, AA 249 §4 do] HI=(TF)
7} £9aL st 7iake] B Tol 9] £ 8 = (IDF)7}
E2 Zlo] ofYgtes AEo] Usith oldd 2EL
7HAke] B4 dojdl thgk RIET) Fole 1 ot
= E dESHE TR Hosh] oAHuE A& «l
u gk kA AR 5oF 7HAF 80k 7PH S
3t 7HAME & O E QoFsta aokd
A5 Fof 3 Avlze] E830H &
St FH Au2E AT 5 U FF
AgRAol JPATH o £ AAE 4
st 2 =74 = TextRank ¢ale]
3 =@ JhAF QoF 7S AASHT s
of &JeolE Frt.

Hﬁﬂﬂml
ff‘moﬁ_

o
oo fl e do do

= 0N do o
oo
°

rr

REFERENCE

[1] G. Park, S. Park, and S. Kang, “Effective
Mood Classification Method Based on Music
Segments,” Journal of Korea Multimedia
Society, Vol. 10, No. 3, pp. 391-400, 2007.

[2] S. Jin and B. Choi, “The Influences of Song
Lyrics for the Perceived Preferences of Music
Listening,” Korean Journal of Music Therapy,
Vol. 8 No. 1, pp. 74-82. 2006.

[3] C. Lee, H. Bang, and J. Lee,

mendation System Using Text Analysis of

“Music Recom—



50

[4]

[5]

[6]

[7]

[81]

[9]

HEIDICIOES ==X M213 M1=(2018. 1)

Lyrics,”
the Korea Institute of Intelligent Systems, pp.
99-100, 2015.

J. Lee, H. Lim, and H. Kim, “Similarity Evalu-
ation of Popular Music Based on Emotion and
Korea Institute of Infor-

mation Scientists and Engineers Transactions

Structure of Lyrics,”

on Computing Practices, Vol. 22, No. 10, pp.
479-487, 2016.

S. Brin and L. Page,
Large-scale Hypertextual Web Search Engine,”

“The Anatomy of a

Computer Networks and Integrated Service
Digital Network Systems, Vol. 30, pp. 107-
117, 1998.

S. Koh, “A Study on Applying Storytelling for
teaching Song-Lyrics: Focusing on Story-—
Making,”
54, No. 4, pp. 561-572, 2015.

R. Mihalcea and P. Tarau, “TextRank: Bringing
Order into Texts,” Proceeding of the Confer—

Teacher Education Research, Vol.

ence on Empirical Methods in Natural
Language Processing, pp. 404-411, 2004.

I. An, H. Kim, and H. Kim, “A User Timeline
Summarization Technique Using TextRank
Algorithm,” Journal of Koreastudies Infor-
mation Sservice System - Databases, Vol. 39,
No. 4, pp. 238-245, 2012.

S. Lee and H. Kim, “Keyword Extraction from
News Corpus Using Modified TF-IDF,” The
Journal of Society or e-Business Studies,
Vol. 14, No. 4, pp. 59-73, 2009.

Proceeding of the Fall Conference of

[10] S. Robertson, “Understanding Inverse Docu-
ment Frequency: on Theoretical Arguments
for IDF,” Journal of Documentation, Vol. 60,
No. 5, pp. 503-520, 2004.

[11] SpookyQubit/TextRank Github, https://github.
com/spookyQubit/TextRank/ (accessed, Oct.,
17, 2017).

[12] Summa NLP, https://github.com/summanlp/
textrank (accessed, Oct., 17, 2017).

>

NI

20154 @A thshal %3 3H(sHAp)

AR AT SWEA ST}
9 REE AT A

Aok Ao A2, 7 A,
dlolEjulold, IT-4%, Web

Design
A 2 HY
19854 gt nl
242 B 833 AD)

1990%@ Univ. of ITowa Computer
Science(4] A}H)
1994d Univ. of Iowa Computer

Science(¥HA}H)
19959 ~d A FAstn HFESHE ug
201438 ~3A sAdstn AZTEY O EASSHY A

20154 MY PFHAFETAATFE A

2014 S=rAEl &l es] 3%

Bl Rof 1 [oT, ARRE W Hel=x Hek XAt UE
g 7, ITSS



