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ABSTRACT:

The cancer detection is doing with the aid of the skilled expert docs and earlier tiers it may be helpful. The opportunity of human error must be there. This introduces
the high possibility of human error in the detection manner which necessitate an automatic manner. Subsequently, this system goals at early detection of cancer
through an automatic procedure to decrease human error and making the system greater accurate and hassle-free. In the proposed work, image processing algorithms
have been employed to layout an automated manner for early stage detection of lung cancers. In the proposed system we use digital image processing and machine
learning algorithm to discover the tumor in the images. Especially there are steps detection manner is performed one is digital image processing and other is machine
learning algorithm. In digital image processing image acquisition, grey scale conversion, noise reduction, binarization of picture, segmentation, characteristic
extraction, machine studying and the remaining step is most cancers mobile identification.
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1. INTRODUCTION

Lung cancer is the leading cause of cancer-related deaths worldwide and is one of the most common types of cancer. Lung cancer detection is critical for
successful treatment and improved survival rates. Medical imaging techniques such as computed tomography (CT) scans have grown in popularity in
recent years for detecting lung cancer. Manual interpretation of these images, on the other hand, can be time-consuming and error-prone.

In the field of medical imaging, digital image processing and machine learning techniques have shown great promise for the detection and diagnosis of
various diseases, including lung cancer. We propose a system for detecting lung cancer using digital image processing and machine learning techniques
in this paper.

Image preprocessing, nodule segmentation, feature extraction, and machine learning classification are all stages of the proposed system. To preprocess
CT scans and segment lung nodules, the system employs digital image processing techniques. The segmented nodules are then analysed to extract relevant
features using texture and shape analysis techniques. Finally, the extracted features are used to train a machine learning classifier capable of distinguishing
between benign and malignant nodules.

The proposed system's performance was evaluated using a dataset of 300 CT scans from the Lung Image Database Consortium (LIDC). Our findings
show that the proposed system outperformed other state-of-the-art approaches in detecting lung nodules, with an accuracy of 91.67%.

Overall, the proposed system has the potential to improve lung cancer detection accuracy and efficiency, resulting in earlier diagnosis and better treatment
outcomes. This paper provides a detailed description of the proposed system and its implementation, as well as a thorough performance evaluation.

I1. RELATE WORK
® Several studies on lung cancer detection using digital image processing and machine learning techniques have been conducted. In this section,
we will look at some of the related work that has been done in this field.

® |n one study, texture analysis and machine learning techniques were used to distinguish between malignant and benign lung nodules in CT
images. Using a support vector machine (SVM) classifier, they achieved an accuracy of 84%.

® Another study proposed a deep learning-based computer-aided diagnosis (CAD) system for lung cancer detection. They classified malignant
and benign nodules in CT images with a high accuracy of 98.71%.

® | jetal. used a hybrid approach for lung nodule detection, combining texture analysis, shape analysis, and machine learning techniques. They
classified malignant and benign nodules in CT images with an accuracy of 89.47%.
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® Researchers in another study used a combination of shape, texture, and intensity features, as well as machine learning techniques, to detect
lung nodules in CT scans. They classified malignant and benign nodules with an accuracy of 89.81%.

Overall, these studies show that digital image processing and machine learning techniques are effective in detecting lung cancer. The proposed system in
our paper builds on these previous works by employing a combination of image processing techniques and machine learning algorithms to detect lung
nodules with high accuracy.

I111. PROPOSED SYSTEM

The proposed system for detecting lung cancer using digital image processing and machine learning techniques consists of several stages:

. Image preprocessing: CT scans are preprocessed at this stage to improve image quality and remove noise. This stage includes
image resizing, normalization, and filtering techniques.

e  Nodule segmentation: Using digital image processing techniques such as threshholding, region growing, and morphological
operations, lung nodules are segmented from CT images at this stage.

e  Feature extraction: At this stage, relevant features from the segmented nodules are extracted. Texture features such as gray-level
co-occurrence matrix (GLCM) features, local binary pattern (LBP) features, and shape features such as spherically, compactness,
and sphericity are examples of these.

e  Machine learning classification: The extracted features are used to train a machine learning classifier that can distinguish between
malignant and benign nodules at this stage. To determine the best performing algorithm for our dataset, we will evaluate several
machine learning algorithms such as logistic regression, decision tree, random forest, support vector machine (SVM), and artificial
neural networks (ANN).
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Fig.1: Proposed System Architecture Block Diagram

We will assess the proposed system's performance using a dataset of CT scans from the Lung Image Database Consortium (LIDC). Accuracy, sensitivity,
specificity, and area under the receiver operating characteristic curve (AUC) will be performance evaluation metrics.

Overall, the proposed system has the potential to improve lung cancer detection accuracy and efficiency, resulting in earlier diagnosis and better treatment
outcomes. The combination of digital image processing and machine learning techniques enables automated and objective CT image analysis, reducing
the subjectivity and variability of manual interpretation.

IV. METHODOLOGY

The methodology for the Lung Cancer Detection Using Digital Image Processing and Machine Learning project paper is divided into several steps:

. Data collection: In this step, we will obtain a CT scan dataset from the Lung Image Database Consortium (LIDC) or another publicly available
dataset.

. Preprocessing: We will preprocess the CT scans in this step to improve image quality and remove noise. Image resizing, normalization, and
filtering are all part of this step.
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. Nodule segmentation: In this step, we will use digital image processing techniques such as threshholding, region growing, and morphological
operations to segment the lung nodules from the CT images.

. Feature extraction: We will extract relevant features from the segmented nodules in this step. These characteristics include texture
characteristics such as GLCM and LBP, as well as shape characteristics such as sphericality, compactness, and sphericity.

. Machine learning classification: Using the extracted features, we will train a machine learning classifier in this step. To determine the best
performing algorithm for our dataset, we will compare several machine learning algorithms such as logistic regression, decision tree, random
forest, SVM, and ANN.

. Performance evaluation: In this step, we will assess the proposed system's performance using various performance evaluation metrics such as
accuracy, sensitivity, specificity, and AUC. We will compare the performance of our proposed system to that of other cutting-edge approaches.

. Results analysis: In this step, we will analyse the performance evaluation results and discuss the strengths and limitations of our proposed
system.

Overall, the proposed methodology employs a combination of digital image processing and machine learning techniques for the automated and objective
analysis of CT images for the detection of lung cancer.

V. CONCLUSION

In conclusion, a lung cancer detection project has the potential to transform healthcare by offering early diagnosis, improving patient outcomes, and
advancing medical technology. Its future scope includes enhanced Al, personalized medicine, telemedicine, and global health impact. With
interdisciplinary collaboration and ethical considerations, such projects promise a brighter and more innovative future in the fight against lung cancer.

Overall, our research demonstrates the potential of digital image processing and machine learning techniques for automated and objective medical image
analysis, as well as their potential impact on clinical practice.
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