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ABSTRACT 
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ABSTRACT 

 

Lung cancer remains the leading cause of cancer-related deaths globally, with 

delayed diagnosis frequently occurring due to asymptomatic conditions in the early 

stages. Although Computed Tomography (CT-Scan) is the gold standard for early 

detection, the resulting image quality often suffers from low contrast and visual 

noise, which hinders the accurate identification of nodules by intelligent systems. 

This study aims to comparatively analyze the effectiveness of four contrast 

enhancement techniques, namely Histogram Equalization (HE), Contrast Limited 

Adaptive Histogram Equalization (CLAHE), Gamma Correction, and Contrast 

Stretching, to overcome these issues. The performance of each method was 

evaluated based on its ability to increase accuracy and minimize the loss value in a 

Deep Learning-based lung cancer classification model using the MobileNetV2 

architecture. In this study, the MobileNetV2 architecture was also evaluated using 

four hyperparameter configuration scenarios (frozen base and fine-tuning, as well 

as different learning rates). The results indicated that the application of contrast 

enhancement techniques can improve the performance of the MobileNetV2 

architecture when compared to the baseline data, with Histogram Equalization (HE) 

emerging as the best method. The HE technique achieved the highest accuracy rate 

of 99% with a loss value of 1.20. In conclusion, the histogram equalization 

technique is recommended as the most optimal contrast enhancement technique. 

This is due to the technique's ability to sharply define the edges of cancer cell 

nodules, thereby improving the performance of the MobileNetV2 architecture in 

both the feature extraction and testing stages. 

 

Keywords: Lung Cancer, CT-Scan, Contrast Enhancement, MobileNetV2, Deep 

Learning, Histogram Equalization. 
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