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Morphology based Elimination of Staff Lines for Recognition of
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Abstract This paper proposes an approach to the elimination of staff lines in music notes to recognize
musical notes, followed by the extraction of scales. The recognition of musical notes has long been of
interest and considered crucial for the image-based analysis of musical notes. In this paper, the starting
position of the staff line is detected based on pixel values, and the detection of staff lines is performed
using a histogram. The successful elimination of staff lines depends on accurate detection. However,
beams can be eliminated simultaneously when staff lines are eliminated. To solve this problem, a
morphological operation is employed to reconstruct the eliminated beams so that the desired result of
the line elimination can be achieved. In the existing work on musical note recognition, the comparison
of pixel values has usually been used for the reconstruction, but this work uses a morphology-based
approach. The experimental results show a 97.9% accuracy of the elimination of staff lines, thus showing

the feasibility of image-based automatic musical note analysis.
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Fig. 1. An example of a music score image.
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Table 1. Starting point of a staff line in images of

Imasgznxlg;ber WiéEagggfxelz Starting position
Image 1 768 5.990 %
Image 2 720 2.917 %
Image 3 800 7.375 %
Image 4 718 6.128 %
Image 5 669 1.794 %
Image 6 728 6.044 %
Image 7 800 8.125 %
Image 8 793 4792 %
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Fig. 3. An example of detection of a starting point
of a staff line.
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Algorithm 1 : Determination of starting position of a staff line
s = image_width * 0.05
for h to y_pos do
p=0
if imagels, h] ¢ Threshold then
while imagel(s-p), hl < Threshold
p =1
endwhile
x_pos = (s—p)
else

while imagel(s+p), h] )= Threshold
p+=1
endwhile
x_pos = (s+p)
endif
endfor
s : Width 7|& 5% K&
image : Gray ScaleZ HetE HAb
p i s XEOIMEE Eiich= 2|
x_pos 1 @gt QMO AR x HHSS AR
3
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Fig. 4. Elimination of a staff-line based on pixel
values.
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Algorithm 2. Elimination of staff lines

for x = 0 to x_pos, y = 0 to y_pos do
for i = x to image_width do
if imagely-1, il )= Threshold then
imagely, il = 255
endif
endfor
endfor
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Fig. 5. Examples of results of staff-lines elimination.
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Fig. 6. An example of reconstruction of musical
notes.

Algorithm 3. Reconstruction of a Beam

for x = 0 to x_pos do

for y = 0 to y_pos do
if [E(x,y) > [C(x,y) then

[R(x,y) = [E(aj,y)u [C(x,y)
endif
endfor
endfor
x_pos : QA Z7|IHolA 2k x HAE

y_pos : Histogram®l|Al 3t Q49| y 5
Iy : oAw 319 Wo] g AR
Lo 1o 23 Axke Hgste] gL g4
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Table 2. Processing Time.
Sample Process
Image Image Size(x.y) Time(sec)
shtd W 4l jpg 768,1086 1.583
P3tjpg 720,1018 1.428
1. jpg 800,795 1.282
= Al vHel.jpg 718,534 0.693
ol £ Wi 1% jpg 669,774 0.929
Higho] Eolo& . jpg 728,1030 1.431
HHAA] jpg 800,1131 1.681
See you again.jpg 793,1122 1.767
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Fig. 7. Experimental results of musical notes
reconstruction.

.....

Fig. 8. Experimental results of musical notes
reconstruction.
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Table 3. Experimental results of error rate of the

elimination.
Sample g::::il Remained
Image ( NT) Ratio(}g)
shd W 4ol jpg 680 0.589 %
datjpg 664 0.151 %
1Y jpg 649 0.144 %
= Al vtel.jpg 629 2.067 %
#oll 2 Wl 1%.jpg 636 1.743 %
Higho] £ole= 3. jpg 631 2.389 %
w2 jpg 680 1.029 %
See you again.ipg 701 0.997 %
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