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In this study, the deep hybrid neural networks which are constructed with
the deep Group Method of Data Handling (GMDH)-type neural network and the convolutional neural
network (CNN), is developed and these hybrid algorisms are applied to the medical image analysis of
MRI images of the brain regions, the medical image analysis of X-ray CT images of the chest and the
abdominal regions. The deep GMDH-type neural network can automatically organize the optimal deep
neural network architectures. In this study, the deep neural networks which are used to recognize
many organs, are automatically organized using the deep hybrid neural networks, and the recognition
results are compared with the results of the conventional three-layered neural networks and it is
shown that the hybrid neural networks are useful for the medical image recognitions of many organs.
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Fig.1 Hybrid deep neural network architecture of deep logistic
GMDH-type neural network and convolutional neural network (CNN)
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Table2 CNN
GMDH-type CNN
MRI MRI
Table 1 Number of hidden layers
Regions Number of hidden layers
Brain 19
White matter 20
Lateral
ventricle 8

Table2 Selection of useful input variables in the deep logistic GM DH-type neural networks

ut variables | Gaussian | Laplacian | Maximum | Minimum | Range Standard
Mean | X | Y | Variance
Regions filter filter filter filter filter deviation
Brain (@) (@) (O} NO) O

White matter O O (@) (@)
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Lateral ventricle O @) (@) O OO
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