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Classification of neonatal brain images using Q-Learning algorithm
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Abstract

Segmentation of brain images is one of the most critical steps in the detection of
neurological disorders.this process faces significant challenges due to the low contrast
between white matter (WM) and gray matter (GM) tissues, the variability in the shape
and size of brain structures, and the variable quality of the images. In this paper, a
novel method based on the combination of deep learning and the Q-Learning
algorithm is presented for the accurate segmentation of infant brain images. This
method, by utilizing optimized structures, has been able to identify brain region
boundaries with high precision. The performance of the proposed method was
evaluated on the iSeg dataset using DSC and ASD metrics. The results show that the
proposed method outperforms existing approaches, including deep learning models
and hybrid algorithms, significantly reducing segmentation errors. A comparison of
the proposed method's performance with other techniques demonstrates that this
approach performs particularly well under complex conditions and with low-quality
images. This research not only provides a significant improvement in the accuracy of
infant brain image segmentation but also shows great potential for clinical applications
in the early detection of neurological disorders and the enhancement of therapeutic
processes.
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