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ABSTRACT 

Listening is the most common way to detect copyright infringement 

or identify unknown music data, but it is difficult to analyze a large amount 

of music data. The accuracy also depends on the listener's level of 

expertise. As mentioned earlier, music recognition is applied to solve this 

problem and the audio fingerprint is a widely used as data feature. Audio 

fingerprint analysis is effective at finding audio tracks which are duplicate 

content (exactly match) however it cannot detect in the case of similar 

content. This research proposes a method for finding the similarity 

between two songs using relation functions for comparing audio 

fingerprints instead of comparing bigger music content. For a case study, 

we try to find the original song from the cover song to assess the 

efficiency of our approach. The findings of this study indicate that 

proposed approach can be use effectively to identify the original song 

covered with many genres. Overall average area under curve (Average 

AUC) is 0.790. 

 

Keywords: Data mining, Data clustering, Music recognition, 

Spectrogram, Audio fingerprint 
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*��
�	����(�$',����
�
='8�	���&%���	��
���'(�$',�-����&

4,�-%�
�"=�*��	
�	
�	���0�'+$�	
����
(�	���=����"�&�$%!"���� 16 

��	(�$',�
�$*�5�
*��	
�	
 ��
-��
�	��&�$���#��,"��� 4  

 
�,"���9�: *��	
�	
�	���0�'+$�	
����
($
���
�
='-�&�.	��%��	#�-
��&*��	
�	
 

  

�	��"���%����%��+�$*	��	'���	���5
���($
-
��&*��	
�	
 

�'+�$�.	*��#*� A -�& B �+$*��	
�	
�	���0�'+$�	
����
($
���
�$


���
���-
�
�	
��� ��
-��
#��,"��� 5 

 

 
�,"��� 5: 
��$��	
�	��"���%����%��+�$*	��	'���	���5
���($
���
�
=' 

  

��	'���	���5
���($
�$
*��	
�	
�	���0�'+$�	
����
�&4,�

�.	�������	�����&-�����
�
��� (Matching score) �'+�$*��	
�	


�	���0�'+$�	
����
9 A -�&9B '���	��
�'�	����9 (1) -�&9(2) �&�	'	�4

���	'��	9(A-B) !����
�'�	����9(3) ������9wi �"=���	����$����$
��%

�
+�$�!(#��'�	����9(4)  

1 2 nA = < a ¸a ¸...¸a >    (1) 

 

1 2 nB = < b ¸b ¸...¸b >   (2) 

 

  1 2 nA - B = < w ¸w ¸...¸w >   (3) 
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� � � � � � � �� �' ' '

A,B  A,B  max(C ) = ( , ) | ( , ),( , ) C  and (9) 
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A,B  A,B  min(C ) = ( , ) | ( , ),( , ) C  and �(10) 

 

� A,B  similarity(A - B) min(max(C ))   (11) 
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A,B  

A,B  
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C = (20,5),(28,1),(28,5),(28,1)

max(C ) = (28,1),(28,5),(28,1)

min(max(C )) = (28,1),(28,1)

similarity(A - B) = (28,1)
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5) $<�"�	�8� 
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#Song V1 V2 V3 V4 V5 V6 Avg 

AUC 
1 0.779 0.737 0.818 0.626 0.804 0.812 0.763 

2 0.756 0.725 0.796 0.651 0.753 0.743 0.737 

3 0.746 0.723 0.675 0.751 0.791 0.732 0.736 

4 0.975 0.963 0.904 0.967 0.940 0.988 0.956 

5 0.967 0.981 0.784 0.923 0.916 0.930 0.917 

6 0.991 0.995 0.993 0.974 0.995 0.993 0.990 

7 0.789 0.807 0.654 0.819 0.737 0.547 0.726 

8 0.707 0.739 0.747 0.701 0.793 0.725 0.735 

9 0.893 0.695 0.896 0.781 0.696 0.935 0.816 

10 0.746 0.746 0.807 0.795 0.754 0.888 0.789 

11 0.911 0.826 0.904 0.814 0.791 0.704 0.825 

12 0.791 0.626 0.715 0.701 0.774 0.702 0.718 

13 0.717 0.678 0.690 0.718 0.802 0.774 0.730 

14 0.870 0.830 0.754 0.721 0.589 0.812 0.763 

15 0.826 0.893 0.805 0.828 0.821 0.637 0.802 

16 0.733 0.720 0.589 0.696 0.703 0.547 0.665 

17 0.781 0.833 0.774 0.746 0.720 0.699 0.759 

18 0.739 0.781 0.809 0.788 0.795 0.763 0.779 

19 0.754 0.746 0.772 0.668 0.712 0.782 0.739 

20 0.925 0.904 0.809 0.916 0.868 0.707 0.855 
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