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Abstract

This paper is to recognize and play tab chords from guitar musical sheets. The musical chord area

of an Input image is segmented by changing the image in saturation and applying the Grabcut

algorithm. Based on a template matching, our approach detects tab starting sections on a segmented

musical area. The virtual block method is introduced to search blanks over chord lines and extract

tab fret segments, which doesn’t cause the computation loss to remove tab lines. In the experimental

tests, the prototype based classification outperforms Bayesian method and the nearest neighbor rule

with the whole set of training data and its performance is similar to that of the support vector

machine. The experimental result shows that the prediction rate is about 99.0% and the number of

selected prototypes is below 3.0%.

» Keyword : fret digit recognition,

selection
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Fig. 1. Process for extracting and playing fret digits
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Fig. 2. Foreground extraction process
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Fig. 4. Example of tab chords
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Fig. 5. Template for finding tab section
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Fig. 6. Example of generating sequential virtual blocks
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Example of fret digits

Ea H

u, 5 g HEH ol% A o] gt

H2iE 4 ol FH02 st Fu 99 ) tEske

%9 (hypersphere)S AT} = A

9] Y S dolg e} Ha Al o 2 HolH ]
)

Fololt), ZREESIS TP d Be 59 294 dolHE o
Eake HolEE S0 A A xae] Tz 7HY

TWHE ZREEQY FYsg o 53 u}
Fold B5 wA X= {(z,y)li=1,-

WE) (z,€ RY) ol y, €1,

an} oA Z} Z;

Lz otk Xe O

2 7 X = UXZ7} =9

i=1

X¢= {(:cl-,c)|2 =1, ",n(,} = Y2 co 4 dlolg o]
c
o 2Ea n = Y nk itk ZREEQ Ad uye B

Bk A2 ol dneFe AHE A M TREERlS 2
d2e 5 Gelg oliEshs 22 99 deleR A1gso)
3 ) A3k B2E dolelel ¥ MY b TE
EREIEEREIE RS

S CER BT FE R NED PV DR
R QTS HAE AE ol 83l AAT 22 ¢l o)

oV w2 Ael rolel AAE FY Fehs dole) IS
vk BEE HelHES EFUL A r,t RE YolEst
ARE oo} 9 2o ) 4 2
P =
spgo) mre} o] wE
BE vehlhe iy

1 819 Se2 4 ) £ dlo]
13 55 A2

Procedure SelectPrototype(S,X,C):

/18(z) = {z|d 2) T, andl(a:j) = l(z)}
/X = { xj,c i=1, - ,nandcE€ {1, -, C}}
//C: 2+
//P%¢c =1,2, -, C
P=9
for ¢=1to C'do
P =&, X= {z;|(z;, c)E X}
while Aob](xj) >:0
x; = argmaXIIEX,,A obj (:z:l)
Pf= P {xj}
end while
P= Pu P°
end for
return P
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Table 1. The number of fret digits
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Table 2. The comparison of preprocessing methods(sec)
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Table 3. The comparison of learning performance

SVM-LIN SVM-RBF PBL
Cls Bayes 1NN F-score SVs F-score SVs F-score No
0 0.72 1.00 1.00 25(0.5%) 1.00 71(1.5%) 1.00 25.4(0.5%)
1 0.99 0.99 1.00 17(1.6%) 0.99 49(4.6%) 0.99 20.3(1.9%)
2 0.99 0.99 1.00 26(1.1%) 1.00 63(2.6%) 0.99 45.9(1.8%)
3 0.99 0.99 1.00 30(1.3%) 1.00 91(4.0%) 0.84 30.7(1.3%)
4 0.99 0.99 1.00 42(3.7%) 0.98 101(8.9%) 0.99 40.5(3.5%)
5 0.98 0.99 1.00 55(3.0%) 0.93 99(5.3%) 1.00 60.6(3.2%)
6 0.99 1.00 1.00 40(4.8%) 0.99 77(9.2%) 1.00 45.3(5.4%)
7 1.00 0.99 1.00 42(1.9%) 0.99 95(4.3%) 0.99 40.4(1.8%)
8 0.67 1.00 1.00 35(2.2%) 0.99 76(4.8%) 0.88 65.1(4.0%)
9 0.84 1.00 1.00 34(2.9%) 1.00 86(7.3%) 1.00 45.9(3.9%)
10 0.99 1.00 1.00 21(1.5%) 0.99 64(4.5%) 1.00 35.1(2.4%)
11 1.00 1.00 0.99 16(4.2%) 0.99 51(13.2%) 0.99 30.3(7.8%)
12 0.98 0.99 1.00 27(2.1%) 0.99 65(5.0%) 0.99 50.4(3.8%)
13 0.79 1.00 1.00 13(2.6%) 0.99 42(8.3%) 0.99 35.1(6.8%)
14 0.99 0.99 1.00 19(4.3%) 0.97 49(11.1%) 0.99 45.5(10.3%)
15 0.64 0.99 0.99 14(2.8%) 0.98 46(9.1%) 1.00 45.7(9.0%)
Avg 0.91 0.99 1.00 | 456(2.53%) 0.99 | 1125(6.49%) 0.99 | 662.2(2.79%)
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