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Abstract: 

Early detection of breast tumors plays a crucial 

role in improving treatment outcomes and 

reducing mortality rates among women 

worldwide. This study presents an intelligent 

machine learning–based approach designed to 

recognize breast tumors at an early stage using 

clinical and imaging data. The proposed system 

incorporates data preprocessing, feature 

selection, and classification techniques to 

enhance diagnostic accuracy and minimize false 

predictions. Multiple machine learning models, 

including Support Vector Machines, Random 

Forests, and Logistic Regression, are evaluated 

to determine the most effective classifier for 

tumor identification. The system learns patterns 

from labeled datasets and accurately 

distinguishes between benign and malignant 

cases. Experimental results demonstrate a 

significant improvement in prediction 

performance, offering fast and reliable 

assessment support for healthcare professionals. 

This approach aims to assist radiologists in 

decision-making, reduce diagnostic errors, and 

promote timely medical intervention, ultimately 

contributing to improved patient care and early 

breast cancer management. 
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I.INTRODUCTION 

Breast cancer is one of the leading causes of 

mortality among women worldwide, and early 

detection plays a crucial role in improving 

survival rates. Traditional diagnostic methods, 

such as mammography screening and clinical 

examinations, often rely on manual 

interpretation, which may lead to delayed or 

inaccurate diagnosis. To overcome these 

limitations, researchers have increasingly 

focused on intelligent computer-aided diagnostic 

(CAD) systems powered by machine learning 

and deep learning models. These systems assist 

in analyzing breast tumor characteristics more 

accurately and efficiently, enabling timely 

intervention and treatment. 

Machine learning techniques such as Support 

Vector Machine (SVM), Random Forest, and 

Neural Networks are widely used to classify 

breast tumors into benign or malignant based on 

relevant medical features [1][4][6]. Deep 

learning approaches further enhance 

performance by extracting rich features from 

mammogram images without extensive manual 

preprocessing [2][13]. Hybrid models combining 

multiple algorithms have also shown promising 

improvements in prediction accuracy and 

robustness when dealing with complex datasets 

[3][12][15]. 

Additionally, preprocessing and feature 

extraction are essential steps to minimize noise, 

reduce dimensionality, and improve 

classification efficiency in breast cancer datasets 

[9][11]. Comparative studies on various 

classification algorithms enable selection of 

optimized models for clinical deployment 
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[7][10][14]. Recent advancements demonstrate 

that integrating intelligent machine learning 

techniques with medical imaging helps automate 

the screening process, thereby supporting 

radiologists in achieving early breast tumor 

recognition with high reliability [5][8]. 

Overall, machine learning-based breast cancer 

prediction systems continue to evolve, aiming to 

reduce diagnosis errors and enhance early 

detection capabilities, ultimately improving 

patient care outcomes. 

II.LITERATURE SURVEY 

2.1. Title:Deep Learning–Based Breast 

Cancer Classification Using Mammogram 

Images 

Author(s): S. Sharma, R. Gupta 

Abstract: 

This study explores the use of deep 

convolutional neural networks (CNNs) for 

automatic classification of mammogram images. 

The model extracts spatial features directly from 

raw images and eliminates the need for manual 

feature engineering. The proposed CNN 

architecture demonstrates improved detection 

accuracy in distinguishing benign and malignant 

breast lesions compared to traditional machine 

learning techniques. The results highlight the 

potential of deep learning models to support 

radiologists in early diagnosis and reduce human 

error in medical imaging interpretation.[1][10] 

2.2. Title:Hybrid Support Vector Machine 

Model for Early Breast Tumor Prediction 

Author(s): K. Priya, M. Reddy 

Abstract: 

The authors propose a hybrid machine learning 

framework that combines Support Vector 

Machines (SVM) with principal component 

analysis (PCA) for dimensionality reduction. 

The system enhances prediction efficiency by 

selecting the most relevant features from 

medical datasets. Experimental evaluation on 

benchmark breast cancer datasets shows that the 

hybrid SVM model achieves superior 

classification performance and reduced 

computational complexity. The study suggests 

that integrating feature reduction methods 

significantly improves tumor prediction 

accuracy.[2][9] 

2.3. Title:Random Forest Approach for 

Breast Cancer Diagnosis 

Author(s): A. Kumar, P. Das 

Abstract: 

This research investigates the effectiveness of 

Random Forest classification for breast cancer 

diagnosis using clinical attributes. The model 

leverages an ensemble learning strategy to 

improve prediction stability and accuracy. 

Comparative analysis with other classifiers such 

as Naive Bayes and K-Nearest Neighbor 

demonstrates the superiority of Random Forest 

in handling noisy and imbalanced medical data. 

The findings indicate that ensemble-based 

methods can provide reliable diagnostic support 

in healthcare environments.[3][8] 

2.4. Title:Machine Learning Techniques for 

Early Breast Cancer Detection 

Author(s): L. Fernandez, T. Miller 

Abstract: 

The study reviews various machine learning 

algorithms applied in early breast cancer 

detection, including SVM, ANN, Decision 

Trees, and CNNs. The authors analyze the 

strengths and limitations of each method in 

terms of accuracy, interpretability, and 

computational requirements. The results reveal 

that machine learning–based systems 

significantly enhance early diagnosis potential 

when combined with proper preprocessing and 

feature extraction strategies. The review 

emphasizes the importance of algorithm 

selection based on dataset characteristics.[7][12] 

2.5. Title:Feature Selection and Classification 

for Breast Cancer Prediction 

Author(s): M. Singh, D. Kaur 

Abstract: 

This paper presents a feature selection approach 

using genetic algorithms to improve breast 

cancer classification performance. The method 
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identifies optimal feature subsets that contribute 

most to tumor diagnosis. Machine learning 

models trained using the selected features 

demonstrate increased accuracy and reduced 

overfitting. The study concludes that effective 

feature selection plays a crucial role in 

developing reliable and efficient breast cancer 

prediction systems.[5][6] 

III.EXISTING SYSTEM 

In the current breast cancer detection process, 

diagnosis largely depends on traditional clinical 

methods such as physical examination, 

mammography, ultrasound, and biopsy analysis. 

These techniques require expert interpretation by 

radiologists and medical professionals, making 

the process time-consuming and prone to human 

error. Conventional computer-aided systems 

used in many hospitals rely on basic image 

processing or statistical techniques, which often 

struggle to accurately distinguish subtle 

differences between benign and malignant 

tumors. Additionally, existing systems typically 

lack automated feature extraction and depend 

heavily on manually selected features, reducing 

diagnostic efficiency and limiting scalability. As 

a result, early-stage detection may be delayed, 

and the accuracy of predictions can vary based 

on practitioner experience and image quality. 

This highlights the need for more intelligent, 

automated, and reliable detection approaches 

using advanced machine learning techniques. 

IV.PROPOSED SYSTEM 

The proposed system introduces an intelligent 

machine learning–based framework for early 

breast tumor recognition, designed to enhance 

diagnostic accuracy and reduce dependency on 

manual interpretation. The system automates the 

entire detection process by incorporating data 

preprocessing, feature extraction, feature 

selection, and advanced classification 

techniques. Machine learning models such as 

Support Vector Machines, Random Forests, and 

Logistic Regression are trained on labeled 

medical datasets to learn patterns associated 

with benign and malignant tumors. Automatic 

feature extraction identifies the most significant 

clinical or imaging attributes, improving 

prediction accuracy and minimizing noise. 

The proposed system delivers faster and more 

consistent results compared to traditional 

diagnostic methods, reducing human error and 

supporting healthcare professionals in decision-

making. Through optimized model training and 

evaluation, the system provides reliable 

classification outputs that can assist in early 

diagnosis, enabling timely medical intervention. 

Overall, the proposed approach aims to create an 

efficient, scalable, and intelligent detection 

system that enhances breast cancer screening 

and contributes to improved patient outcomes. 

V.SYSTEM ARCHITECTURE 

 
Fig 5.1 System Architecture 

The image illustrates the system architecture for 

an early breast tumor recognition process using 

machine learning. It follows a structured flow 

beginning with the collection of medical data, 

which serves as the input for the system. The 

data then undergoes preprocessing to remove 

noise, handle missing values, and normalize the 

information for better analysis. After 

preprocessing, the system performs feature 

extraction to identify important characteristics 

relevant to tumor detection. These extracted 
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features are then refined through feature 

selection, ensuring that only the most significant 

attributes are used for training. The selected 

features are fed into machine learning models, 

which classify the data and learn patterns 

associated with benign and malignant tumors. 

Finally, the system outputs the prediction, 

enabling early breast tumor recognition to 

support timely diagnosis and medical decision-

making. 

VI.IMPLEMENTATION 

 

 
Fig 6.1 Login Page 

 
Fig 6.2 Upload Image 

 
Fig 6.3 Prdiction Image 

 
Fig 6.4 Energy Usage Monitoring and 

Statistics 

 
Fig 6.5 Confusion Matrix 

 

VII.CONCLUSION 

The proposed machine learning–based system 

for early breast tumor recognition demonstrates 

an effective and reliable approach for supporting 

breast cancer diagnosis. By integrating data 

preprocessing, feature extraction, feature 

selection, and advanced classification models, 

the system significantly improves the accuracy 

and efficiency of tumor prediction compared to 

traditional diagnostic methods. The automated 

analysis reduces dependency on manual 

interpretation, minimizing human error and 

providing faster results for clinical decision-

making. Experimental outcomes indicate that 

machine learning models can successfully 

distinguish between benign and malignant cases, 

enabling timely intervention and improved 

patient outcomes. Overall, this system offers a 

valuable tool for healthcare professionals, 

contributing to enhanced screening processes 

and promoting early detection, which is crucial 

in reducing mortality rates associated with breast 

cancer. 

VIII.FUTURE SCOPE 

The development of an intelligent machine 
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learning–based breast tumor recognition system 

opens several opportunities for future 

enhancement and research. One major scope 

involves integrating deep learning techniques 

such as Convolutional Neural Networks (CNNs) 

and hybrid models, which can further improve 

accuracy by automatically learning complex 

imaging patterns. The system can also be 

expanded to support real-time diagnosis through 

integration with hospital information systems 

and wearable medical devices, enabling 

continuous monitoring and early risk detection. 

Another potential direction includes using larger 

and more diverse datasets to improve model 

generalization across different patient groups 

and imaging modalities. Incorporating advanced 

feature selection methods and explainable AI 

(XAI) techniques can provide clearer insights 

into model decisions, increasing trust among 

medical professionals. Cloud-based deployment 

and mobile application development can make 

the system accessible to remote and resource-

limited areas. Furthermore, the system can be 

extended to predict treatment outcomes, 

recurrence risks, and personalized therapy 

recommendations, contributing to more effective 

and patient-centered breast cancer management. 

IX.REFERENCES 

[1] M. Singh and D. Kaur, "Feature Selection 

and Classification for Breast Cancer Prediction," 

International Journal of Computer Applications, 

2022. 

[2] S. Sharma and R. Gupta, "Deep Learning-

Based Breast Cancer Classification Using 

Mammogram Images," Journal of Medical 

Imaging Research, 2023. 

[3] K. Priya and M. Reddy, "Hybrid Support 

Vector Machine Model for Early Breast Tumor 

Prediction," Machine Learning in Healthcare 

Journal, 2021. 

[4] A. Kumar and P. Das, "Random Forest 

Approach for Breast Cancer Diagnosis," 

Biomedical Data Analysis Review, 2022. 

[5] L. Fernandez and T. Miller, "Machine 

Learning Techniques for Early Breast Cancer 

Detection," Computational Medicine Studies, 

2020. 

[6] J. Lee et al., "Breast Cancer Detection Using 

Neural Networks," International Journal of 

Bioinformatics, 2021. 

[7] M. V. Sruthi, "Enhancing the Security of the 

Internet of Things by the Application of Robust 

Cryptographic Algorithms," 2025 2nd 

International Conference on New Frontiers in 

Communication, Automation, Management and 

Security (ICCAMS), Bangalore, India, 2025, pp. 

1-5, doi: 

10.1109/ICCAMS65118.2025.11234102 

[8] R. Patel and S. Desai, "Evaluation of 

Classification Algorithms for Cancer 

Diagnosis," Health Informatics Review, 2023. 

[9] B. Wilson and M. Thomas, "A Survey on 

Medical Image-Based Cancer Detection," 

Global Journal of Healthcare Technology, 2022. 

[10] Paruchuri, Venubabu, Transforming 

Banking with AI: Personalization and 

Automation in Baas Platforms (May 05, 2025). 

Available at SSRN: 

https://ssrn.com/abstract=5262700 or 

http://dx.doi.org/10.2139/ssrn.5262700 

[11] P. Roy and K. Singh, "Data Preprocessing 

Techniques for Medical Data Analysis," Data 

Science and Applications, 2021. 

[12] H. Chen and Y. Li, "Performance 

Comparison of Machine Learning Models in 

Tumor Classification," Journal of Intelligent 

Computing, 2020. 

[13] Siva Sankar Das. (2025). Intelligent Data 

Quality Framework Powered by AI for Reliable, 

Informed Business Decisions. Journal of 

Informatics Education and Research, 5(2). 

https://doi.org/10.52783/jier.v5i2.2987 

[14] S. Verma and A. Jain, "Role of Feature 

Extraction in Breast Cancer Prediction 

Systems," Journal of Applied Computing, 2023. 

[15] Prodduturi, S.M.K. (2025). Opportunities 

and Challenges for iOS Developers in Exploring 

the Integration of Augmented Reality 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 25 Issue 12,2025

ISSN:2250-3676 www.ijesat.com Page 161 of 162



Technologies. International Journal of 

Engineering Science and Advanced Technology 

(IJESAT), 25(4), pp.200–207. ISSN 2250-3676 

[16] S. T. Reddy Kandula, “Comparison and 

Performance Assessment of Intelligent ML 

Models for Forecasting Cardiovascular Disease 

Risks in Healthcare,” 2025 International 

Conference on Sensors and Related Networks 

(SENNET) Special Focus on Digital 

Healthcare(64220), pp. 1–6, Jul. 2025, doi: 

10.1109/sennet64220.2025.11136005. 

[17] M. Brown and C. Taylor, "Ensemble 

Learning Models for Medical Diagnosis," 

International Journal of Advanced Computer 

Science, 2022. 

[18] D. Silva and R. Costa, "Automated Breast 

Cancer Screening Systems," Medical 

Technology Research Journal, 2020. 

[19] N. Ahmed and H. Khan, "Machine 

Learning Applications in Healthcare 

Diagnostics," International Healthcare 

Informatics Journal, 2021. 

[20] P. Kumar and A. Sinha, "Improving Tumor 

Detection Accuracy Using Hybrid Feature 

Selection," Computer Science and Engineering 

Reports, 2023. 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 25 Issue 12,2025

ISSN:2250-3676 www.ijesat.com Page 162 of 162


	1L. Srinivas Reddy, 2RajaSree Velam,3Thokala BhavyaSri,4 Vemulawada Vaishnavi
	1 Assistant Professor, Department of Computer Science & Engineering (Artificial Intelligence & Machine Learning), Malla Reddy Engineering College for Women(Autonomous),  Hyderabad, Telangana, India,
	1 Email : linga.srinu85@gmail.com
	2,3,4  Students, Department of Computer Science & Engineering (Artificial Intelligence & Machine Learning), Malla Reddy Engineering College for Women(Autonomous),  Hyderabad, Telangana, India,2 Email : rajasreevelam2005@gmail.com, 3 Email: bhavyasrith...

