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Abstract This study compared the classification algorithms used for noise removal required for the
preprocessing of music recognition and for classification after preprocessing. Some elements, such as
titles, lyrics, and authors, are unnecessary for music recognition. The morphological operations and
contour detection algorithms were used to eliminate the noise. Once noise removal was performed, the
musical notes were classified with feature extraction. This paper also compared the classification result
using the ORB or SIFT algorithm. In the comparison work, various scaling factors were applied to each
original image to determine the difference according to the size of the images. The effects of the
interpolation method were also analyzed. The proposed noise removal method can confirm that most
of the noise has been removed even with the naked eye. In the classification, various comparisons show

that the SIFT algorithm is more suitable for note recognition than the ORB algorithm.
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Fig. 1. Example musical-score with unnecessary
noise
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Fig. 4. Input Image Example, From the left, each bit
is listed in the order of template and extraction
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Table 1. Compare ORB, SIFT results for the first comparison method

Five Times Seven Times Nine Times
Once Several Once Several Once Several Average
Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total ‘ Good‘
ORB 52 20 68 25 163 52 207 72 252 77 330 101
Total
N SIFT 75| 46| so| 30| 109 61 86| 45| 12| 60| 108] 51
Bilinear Total
Interpolation| ORB | g ool 333 1133 416 27.16] 866 345 12| 42| 1283 55| 1683| 2078 964
Average
SET | 125 7.66| 983 5| 1816 1016| 1433 75| 215 10| 18] 85| 1572| 814
Average
ORB
Total 49 20 69 31 188 74 206 72 281 106 328 105
SIFT 7l 36| 91| 3| w7l 57| 12| s4| 128 43 167] 53
Cubic Total
Interpolation| ORB
2.1 3.33 11.5 5.16| 31.33| 12.33| 34.33 12| 46.83| 17.66| 54.66 17.5| 30.13| 11.33
Average
SET 11183 6| 15.16] 616| 195 95| 23.66| 9| 21.33| 7.16| 27.83| 883| 1980 7.78
Average
ORB
65 20 58 27 210 73 218 85 323 111 345 131
Total
SIFT c
86 37 92 35 126 49 122 56 139 57 123 51
Lanczos Total
Interpolation| ORB | g 55\ 3331 965|435 35| 12.16| 3633 14.16| 53.83| 185 57.5| 21.83| 33.61] 1241
Average
SET 11433) 616 1533 58| 21| 816 2033 933| 2316 95| 205 85| 19.11] 791
Average
Table 2. Compare ORB, SIFT results for the second comparison method
Five Times Seven Times Nine Times
Once Several Once Several Once Several Average
Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total ‘Good‘
ORB 0 0 0 0 0 0 0 0 0 0 0 0
Total
s SIET 37 25 36 26 35 25 34 22 32 25 35 25
Bilinear Total
Interpolation | ORB 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average
SIT 1 16| 416| 6| 433 583 416| 5066 366 533 416| 583 416 58 4311
Average
ORB 0 0 0 0 0 0 0 0 0 0 0 0
Total
SIFT c
Cubic Total 32 24 37 28 35 27 37 28 32 25 35 27
Interpolation | ORB 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average
SIT 5330 4| 16| 466| 583 45| 616 466 533 416| 583 45| 577 441
Average
ORB 0 0 0 0 0 0 0 0 0 0 0 0
Total
SIFT 35 24 35 25 38 27 37 29 35 27 36 28
Lanczos Total
Interpolation | ORB 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average
ST 1 sg3| 4| 583 416| 633 45| c16| 483 58| 45| 6 466 6| 444
Average
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comparison method
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Fig. 8. Image of the matching result of the second
comparison method

Fig. 9. Image of the matching result of the third
comparison method
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Table 3. Compare ORB, SIFT results for the third comparison method

Five Times Seven Times Nine Times A
Once Several Once Several Once Several verage
Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total ‘ Good‘
%ifl 28 82 264 83 294 112| 376 136| 309 112 428 139
SIFT
N 81 37 &7l 33 100 49| 111] 45| 14| 44 143 54
Bilinear Total
Interpolation Agjfge 38| 13.66 44 13.83] 49 18.66| 62.66 22.66| 515 1866 71.33| 23.16 5275 18.44
SIFT 1 435l 616|145 55 1816| 816 185 7.5 23.66 733 23.83 o 1869 7.8
Average
%Rtfl 271 78| 267 99 307] 122] 373 126 325 107] 492 136
SIFT 82| 44 141 4| 18 48] 176 51 137 53 2300 7
Cubic Total >
Interpolation|  ORB | 57 g3l 43l 445l 165 5116 2033 6216 21| 5416 17.83| 82| 2266 553 1855
Average
SET 13660 733 235 7.16| 19.66 8 2033 85 2283 883 3833 11.83| 2455 861
Average
%th 232 84| 2200 83 306| 127 350 125 339 124] 435 138
SIFT 8s| 45| 8| 35| 123 39| 151 44 139 50 159 60
Lanczos Total
Interpolation|  ORB | 40 ool 14 3666 1383 51| 21.16 5833 2083 565 2066 725 23| 5228 1891
Average
SIFT 11466 75| 14.16| 583 205 65| 2516 733 2316 833 265 10| 2069 7.8
Average
Table 4. Compare ORB, SIFT results for the 4th comparison method
Five Times Seven Times Nine Times
Once Several Once Several Once Several Average
Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total | Good | Total ‘ Good‘
ORB 33 13 34 15| 100 39 126 46 154 50| 243 82
Total
N SIFT 530 35 65| 28 75| 40| 72| 38 74 41 105 8
Bilinear Total
Interpolation| ORB -
55| 216 566 25 1666 65 21| 7.66 2566 833 405 13.66| 19.16 68
Average
SIFT 1 g g3l 583 10.83| 466 125 666 12 633 1233 683 175 966 1233 666
Average
ORB , R
20 14 42| 21 1200 50| 138 50| 186| 74 263 92
Total
SIFT i ; _ _
cubic | Total sof 39l so| 39| 75| 42 130 s 78 38 140 56
Inerpolation| ORB | g g3l 533 7| 35| 200 833 23 833 31| 1233 43.83 1533 2161 836
Average
SIFT | o 66l 6.5 1333 635 125 70 2166 85 13| 633 2333 933 1541 7.36
Average
ORB _
38 16| 33| 17| 116] 48] 125 44 216 83 300 o4
Total
SIFT _
o4 41l os| 39 77| 40| 146 67 92| 43| 134 55
Lanczos Total
Incerpolation| ORB | o 331 5l 55| 283 1033 8 2083 7.33 36 13.83 50 1566 23| 839
Average
SIFT 1 1066|683 16| 65 1283 666 2433 11.16| 1533 7.16| 2233 916 1691 7.91
Average
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Fig. 10. Image of the matching result of the 4th
comparison method
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