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ABSTRACT

This paper presents a decision method of middle ear disease which is developed in children and adults. In the
proposed method, features are extracted from the middle ear disease images and normal images using HoG (histogram
of oriented gradient) descriptor and the extracted features are learned by SVM (support vector machine) classifier. To
obtain an input vector into SVM, an input image is resized to a predefined size and then the resized image is partitioned
into 16 blocks each of which is partitioned into 4 sub-blocks (namely cell). Finally, the feature vector with 576
components is given by using HoG with 9 bins and it is used as SVM learning and classification. Input images are
classified by SVM classifier based on the model of learning features. Experimental results show that the proposed
method yields the precision of over 90% in decision.
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Fig. 1 Middle ear disease images

ﬁﬁ

V@
™ €

Fig. 2 Normal ear images
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Fig. 3 the proposed middle ear disease decision algorithm
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Fig. 4 HoG feature extraction procedure
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Fig. 8 Histograms of a normal ear image and a middle
ear disease image
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Table. 2 The number of data according to rotations for
learning

rotation |y« | 99c | 300 | 40° | 90" | 0
degree
data | 2520 | 1260 | 840 | 640 | 280 | 70

Table. 3 SVM decision precision according to rotations

rotation degree result
10° 89.5902% <2186/2440>
20° 89.4262% <2182/2440>
30° 90.041% <2197/2440>
40° 88.8115% <2167/2440>
90° 84.180% <2054/2440>
0" (original) 70.860% <1723/2440>

Table. 4 SVM decision precision according to the number
of bins

Bin 9 12
degree
) 89.5902% 90.2459%
10 <2186/2440> <2202/2440>
] 89.4262% 89.8361%
20 <2182/2440> <2192/2440>
] 90.041% 90.1639%
30 <2197/2440> <2200/2440>
] 88.8115% 89.0574%
40 <2167/2440> <2173/2440>
] 84.180% 88.7295%
90 <2054/2440> <2165/2440>
] 70.860% 69.5492%
0 <1723/2440> <1697/2440>
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