A Morphological Method for Music Score Staff Removal
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At a Glance
Problem statement: What follows from our solution:
e staff removal = not a straightforward task... ® meta-message:
e ...specially with ancient and degraded handwritten music scores. (even basic) mathematical morphology rocks,

e eventually...

Why it is interesting: o |
for a human, music is harder to read without staff :P

e staff removal = a key to improve the recognition of music symbols

What our solution achieves:

e a simple and fast solution,
e winning method of the staff removal competition at ICDAR 2013. \o/

Processing Chain = Very Basic Mathematical Morphology Operators

Consider the rank filter:
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Input image 1. Step 1: permissive hit-or-miss. p1 = kg (X)) nKp “(ENX)

with By = == and By ===

2. regularize their shapes;

- - P9 = I{LBB|/2 with B =
: - —_— 3. extend the chunks horizontally;
Step 2: horizontal median filter. Step 3: horizontal reconstruction. p3 = RO(X) = limpe 6"(X,Y)

where: 01(X,Y) =dp(X)nY and ™1 X,Y)=6(6"(X,Y))nY,

With B=

4. correct some defects:

pq ~ 1d

Step 4: abOUt nOthin . Ste 5: ||ne S€|€Ct|0n (contour superimposed). . . . . .
5 P o 5.select staff lines, i.e., get rid of tie lines;

w5 = a non-morphological selection
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Step 6: local vertical median filter. Ground truth. with B = and with R =

Reproducible Research

CVC-MUSCIMA database of score images
our C++ image processing library “Milena”
full source code of our method

online demo

http://www.cvc.uab.es/cvcmuscima
http://olena.lrde.epita.fr
http://publis.lrde.epita.fr/geraud.14.icip —
http://olena.lrde.epita.fr/demos/staff_removal.php
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