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Summary:  

 

We explored three versions of a deep learning solution to computer-aided detection of 

ultrasound images of cancerous tumor tissues. Experimentally, our work proved that the 

pre-trained VGG16 model has the best outputs in the fine-tuned version. In short, our test 

accuracy ranges from 79% to 97%. We employed data augmentation to enlarge the 

amount of training data, and avoid overfitting. We have also employed the VGG16 pre-

trained model, and added practical fine tuning to improve precision.  This work offers a 

path into developing realistic and versatile deep learning frameworks for detecting breast 

cancer. The findings suggest that the fine-tuned model with pre-training medical data has 

increased the classification accuracy. These frameworks should complement and 

provide assistance for approaches of clinical diagnosis and treatment. 
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Abstract 

 Computer-aided detection of malignant breast tumors in ultrasound images has been 

receiving growing attention. The lack of published data of ultrasound in breast cancer 

creates an obstacle for researchers and hinders them from achieving accurate conclusion. 

Proposed in this thesis is a deep learning methodology to tackle this problem. The training 

data, which contains several hundred images of benign and malignant cases, was used to 

train a deep convolutional neural network (CNN). Three training approaches are 

proposed: a baseline approach where the CNN architecture is trained from scratch, a 

transfer-learning approach where the pre-trained VGG16 CNN architecture is further 

trained with the ultrasound images, and a fine-tuned learning approach where the deep 

learning parameters are fine-tuned to overcome overfitting. The experimental results 

demonstrate that the fine-tuned model had the best performance (0.97 accuracy, 0.98 

AUC), with pre-training on US images. Creating pre-trained models using medical 

imaging data would improve deep learning outcomes in biomedical applications. 

 

 

 

 

 


