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Inflection Points of the Melody Line
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ABSTRACT

Due to the development of video sharing platforms, the amount of video uploads is exploding. Such videos often include various
types of music, among which cover songs are included. In order to protect the copyright of music, an algorithm to find the original
song of the cover song is essential. However, it is not easy to find the original song because the cover song is a modification of the
composition, speed and overall structure of the original song. So far, there is no known effective algorithm for searching the original
song of the cover song. In this paper, we propose an algorithm for searching the original song of the cover song using the inflection
points of the melody line. Inflection points represent the characteristic points of change in the melody sequence. The proposed algorithm
compares the original song and the cover song using the sequence of inflection points for the representative phrase of the original song.
Since the characteristics of the representative phrase are used, even if the cover song is a song made by modifying the overall composition
of the song, the algorithm's search performance is excellent. Also, since the proposed algorithm uses only the features of the inflection
point sequence, the memory usage is very low. The efficiency of the algorithm was verified through performance evaluation.

Keywords : Music Search Algorithm, Inflection Point of Sequence, Sequence Similarity Calculation, Sequence Comparison
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Procedure dev_select_inflection_points(data) :
1. bp.append([0, datalO]])

2. for i in (1, len(data)-1) do

3 if datalil-datali-1] == 0 do

4 continue

5 else if (datalil-datali-1])==(datali+1]-datali]) do
6. continue

7 else if abs(datalil-datali-1]) >= 1 do

8 bp.append(li, datalil)

9 end if

10. end for

11. bp.append([len(data)-1, datallen(data)-11])

12. for i in range(l, len(bp)-1) do

13.  m=(float)(bplil[1]1-bpli-11(1])/(bp[il[0]-bpli-11[0])
14.  n=(float)(bpli+11[1]-bplil[1])/bpli+11[01-bplil[0])
15. if m == n do

16. continue

17.  else do

18. bp.append(information of the point)
19.  end if

20. end for

21. for i in range(0, len(bp)) do
22.  cls.append(bp_cls(bp, 1))
23. end for

24. Return cls

Fig. 5. SOC-IM’s Inflection Point Sequence Selection Algorithm

ol 4RguE lzoR o M 1] Y 2 9
Zsto] A8stdTh 9% o T2 ohE TELe T
ol Fol Tl e
A% gojgo] x3te 1L rfolast IS Mgt
Qs A3 clolele QT A5 Apole] Aolt v
1 £ AS2 A¥gtozs SOC-IM ¢neEe 452
chgwioz WAk 4 SRS stk vor Una AT A
o] Wisht He T5e Aol A48SYTHE F
ol87} HlaA A AL § B4 U Holch 1
U B @7olA A Bl S AT goleEe 24,
SE, 74 5 ANTON e 4 Qs RE WEE g
S FAslle) ol 2 dao] ofete o2l 4o

Y e B7ReE o7 el =l gt A==t
=}ty & &= 9o}t tjBEo] Io| 1Ay} 2F0] vrE Y] uj

£ Oq——rbl HYE ol A2 187F9] dolo tisiA]
ot dlolelg &5ttt
2 gaejEe] 4o 7%31101 FolRS W 19 Y5
%%% Aol7] 7o 5= B7FE = Aol diste]
IZ guit dREUR ”ﬂﬂo}L A o FHgo] Bl
SEAEE, Boh AEAQl A4S o Fdze AEE, 181
=9 23} P2 0|82t Fl scorek AHED tiRt Jo&
Ol= tEA b2 HEE2 A 7|22 E 40| ofF
7] wji2o] YIS 7|1Fog =43t S AT Y
Zopf 11 o]F AE LHE=AE Bloks B9 mEofA
Aol diste] AHIFEC] sid LT AWIRAA opdAE
EHohe BU= AFES 5HY B2 Brlske Aol
Fig. 72 SOC-IM-naive €12]&3} SOC-IM €ag|&
of tiste] 4 AMFE 71Eo R T g I V&

L0 24019 HEH

m|o
ot

2
S

rot

FBiTo) BT ZM YT 199

Procedure dev_edit_cost(origin, cover_tmp) :

1. m = shape(origin feature value matrix)

2. n = shape(cover_tmp feature value matrix)

3. d = [0 for i in range(n+1)] for j in range(m+1)]

4. for i in range(m+1) do

5. dlo] =i

6. end for

7. for j in range(n+1) do

8. dloll] =

9. end for

10. for i in range(l, m+1) do

11. for j in range(l, n+1) do

12. if ‘type’ is same do

13. dilf] = min(dli-11G1+1, dlG-11+1, dli-11G-10)
+ abs(‘detail ratio’ of cover_tmplj-1]
- ‘detail ratio’ of originli-1])

14. else do

15. dlilll = min(dli-1101, dllG-1], dh-110G-10) +
‘degree of difference between ‘type”

16. end if

17. end for

18. end for

19. Return min(d[m-1])
Fig. 6. SOC-IM’s Edit Cost Calculation Algorithm
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Algorithm ver. | Accuracy | Precision | Recall | F1 score
SOC-IM-naive 0.783 0.906 0.75 0.978
SOC-IM 0.913 0.921 0.9 0.981

Fig. 7. Performance Evaluation of SOC-IM-naive and SOC-IM
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