
Abstract 

Several attempts have so far been made to detect malignant tumors by combining 

biomedical imaging and machine learning techniques. The machine learning methods 

employed in such studies are often found to be quite off-the-shelf in nature. Types of 

tumors being considered in these studies are organ-specific. Thus, there is a need to 

implement the latest machine learning methodologies along with multimodal imaging 

techniques while developing an automated tumor diagnostic model. In this way, a more 

general yet improved machine learning model should be developed for the detection of 

malignant tumors found in the human body. 

The present research work has developed a deep neural network model for automated 

staging and grading of malignant tumors. The steps include data acquisition, image 

segmentation, feature extraction, feature selection, classification, and evaluation of 

results. 

Data Acquisition has been done by The Cancer Imaging Archives (TCIA). Eight 

different types of tumors have been considered in the study. A new heterogeneous 

imagery database has been thus prepared and used in the study. 

Image Segmentation has been done by conducting a benchmark survey with the leading 

segmentation methods and the texture-based method has been selected as the pivotal 

technique.   

Feature Extraction is done mainly by using Speeded Up Robust Features (SURF) and 

Maximally Stable Extermal Regions (MSER) techniques.  

Feature Selection is carried out by using Independent Component Analysis (ICA) 

method.  

Classification has been accomplished by developing a new one-dimensional and two-

dimensional convolutional neural networks combined with recurrent layers. Both 

sequential and non-sequential methods have been applied to develop new models. A one-

dimensional model is a semi-automated classifier and the two-dimensional model is a 

fully-automated classifier. 

Evaluation has been done by using different statistical parameters. The results of 

classification obtained from different machine learning models used in the study have 

been compared and the final model is selected.  


