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ABSTRACT 
Cancer detection using machine learning has emerged as a promising approach for improving early diagnosis and patient 

outcomes. This research focuses on applying advanced algorithms such as Convolutional Neural Networks (CNN), Support 

Vector Machines (SVM), and ensemble models to analyze medical imaging and histopathological data. The system automates 

feature extraction and classification, enhancing diagnostic accuracy and reducing human error. Data from breast, lung, and 

oral cancer datasets were used for model training and validation. Preprocessing techniques were applied to ensure image clarity 

and consistency. The proposed model achieved high precision and recall in identifying cancerous patterns. Limitations include 

data imbalance and interpretability challenges. Future work aims to integrate real-time diagnostics and multi-modal data for 

broader clinical use. 

Keywords: Cancer Detection, Machine Learning, Deep Learning, CNN, SVM, Medical Imaging, Early Diagnosis, AI in 

Healthcare. 

 

1. INTRODUCTION 

Cancer is one of the leading causes of death globally, with millions of new cases reported each year. Early detection and accurate 

diagnosis are critical for effective treatment and improved survival rates. Traditional diagnostic methods such as biopsy, radiology, 

and manual image interpretation are time-consuming and often prone to human error. With the rapid advancement in artificial 

intelligence, machine learning (ML) has emerged as a transformative tool in medical diagnostics. Machine learning algorithms can 

analyze vast amounts of complex data with high speed and precision, aiding in early cancer detection. Among various techniques, 

Convolutional Neural Networks (CNNs) are especially effective in medical image classification tasks. These models automatically 

extract features from imaging data, reducing the need for manual intervention. Support Vector Machines (SVM), Decision Trees, 

and ensemble methods are also widely used for tumor classification and risk prediction. Researchers have applied ML to detect 

different cancer types, including breast, lung, oral, prostate, and skin cancer. Studies from 2021– 2025 report remarkable 

improvements in diagnostic accuracy using AI-driven models. In particular, deep learning frameworks have outperformed traditional 

diagnostic systems in image analysis. However, challenges such as limited annotated datasets, overfitting, and lack of model 

explainability still persist. To overcome these, researchers are integrating hybrid models and using techniques like data augmentation 

and transfer learning. The goal is to build intelligent systems capable of real-time analysis and clinical decision support. Machine 

learning can also help in identifying cancer stages, predicting patient outcomes, and personalizing treatment plans. Moreover, ML 

models can assist healthcare professionals in reducing workload and minimizing diagnostic errors. This paper explores the use of 

ML algorithms in detecting cancer, comparing different models and datasets. We focus on evaluating their performance in terms of 

accuracy, precision, recall, and computational efficiency. 

2. LITERATURE REVIEW 
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3. RESEARCH GAP 

i. Insufficient Real-World Testing: Models show high accuracy in lab settings but lack clinical trials or hospital-

level deployment. 

ii. Over-reliance on CNN Models: There is limited exploration of newer architectures like Vision Transformers or 

hybrid ensemble methods. 

iii. Lack of Cross-Modality Studies: Few papers integrate multiple imaging types (e.g., CT + MRI) for more 

accurate diagnosis. 

iv. Missing Explainability Tools: Many AI systems lack explainable AI (XAI) integration, making medical decisions 

harder to trust. 

v. Neglect of Rare Cancers: Focus remains on common cancers (breast, lung); rare or aggressive cancers are under-

researched. 

vi. Low Focus on Clinical Workflow Integration: Very few models are tested for compatibility with existing hospital 

systems and medical practices. 

vii. Inadequate Validation Across Institutions: Cross-institutional and multi-center validations are rarely conducted. 

viii. No Standardized Evaluation Metrics: Different studies use varied metrics, making fair comparison of model 

performance difficult. 

ix. Data Privacy and Ethical Concerns Ignored: Most papers do not address patient data protection, regulatory 

compliance, or ethical usage. 

4. CONCLUSION 
AI and ML are revolutionizing disease diagnosis through medical imaging. Techniques like CNN, ResNet, and hybrid models 

show high accuracy (90–97%). AI systems outperform traditional methods like SVM and decision trees. Most models excel in 

detecting bone cancer, breast cancer, and kidney tumors. Data augmentation and deep learning improve diagnostic performance. 

However, limited datasets and clinical testing remain major challenges. Lack of real-world validation reduces model 

generalizability. Multi-center studies and diverse datasets are urgently needed. Clinical integration requires collaboration 

among AI experts and doctors.AI has strong potential, but responsible deployment is essential. However, several limitations persist 

across studies, including small and non-diverse datasets, lack of multi-center validation, limited real-world clinical testing, and 

reliance on manually annotated or pre-selected data. These issues affect the generalizability and practical adoption of AI systems 

in hospitals. 
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5. FUTURE WORK 
i. Incorporate larger and more diverse datasets to improve model generalization across populations. 

ii. Develop explainable AI (XAI) techniques to enhance model interpretability for clinical use. 

iii. Integrate multi-modal data (e.g., imaging, genomics, and electronic health records) for holistic diagnosis. 

iv. Improve model performance using advanced deep learning architecture like transformers and EfficientNet variants. 

v. Implement real-time cancer detection systems for use in clinical settings. 

vi. Explore unsupervised and semi-supervised learning to reduce reliance on labeled data. 7-Collaborate with healthcare 

professionals for model validation and real-world testing. 

vii. Study the integration of ML systems with IoT and wearable devices for continuous cancer monitoring. 

viii. Strengthen data privacy and security in ML-based diagnostic systems. 

ix. Design personalized treatment recommendation systems using predictive analytics. 
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