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Introduction: In the field of radiation therapy and dosimetry, identifying and
segmenting different regions and structures of the body in medical images is crucial for
calculating radiation dose distribution for optimization, protecting sensitive organs, and
improving treatment planning. In this regard, the application of automatic segmentation
algorithms and the advancement of deep learning models in the field of medical image
analysis enhance both accuracy and speed. This study aims to evaluate two
convolutional neural networks (CNNs) and introduce an effective and efficient model
for high-accuracy segmentation of bone, lung, and soft tissue based on CT images.
Method: This study utilized deep neural networks based on DeepLabV3+, ResNet-
18, and MobileNet-v2 pre-trained architectures as the backbone for segmentation. To
preprocess the CT scan images and prepare the input data for the neural network
algorithms, 3D Slicer was employed to generate mask images for organs, including soft
tissues, bones, and lungs. The development process and fine-tuning of the
aforementioned deep learning models were carried out in the MATLAB environment,
with accuracy and Intersection over Union (IoU) measured to evaluate the performance
of the segmentation algorithms.

Results: The results indicated that the accuracy of semantic segmentation of bone for
the ResNet-18 and MobileNet-v2 neural networks was 97% and 96%, respectively.
For lung and soft tissue segmentation, the accuracy of the aforementioned networks
was reported as 96.9% and 96.7% (for lung), and 99.2% and 99% (for soft tissue),
respectively.

Furthermore, the IoU criterion for semantic segmentation of bone by the ResNet-18 and
MobileNet-v2 networks was measured at 85% and 84%, respectively. For lung and soft
tissue segmentation, this criterion was 90.8% and 91.2% (for lung), and 99% and 99%
(for soft tissue) for both networks, respectively.

Conclusion: Various evaluation metrics indicate that the MobileNet-v2 neural
network demonstrates superior performance and speed compared to the
ResNet-18 network in analyzing CT scan images and segmenting the target
tissues.

Keywords: Semantic segmentation, medical images, computed tomography images,
convolutional neural networks (CNN)
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