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Abstract
Cervical cancer is one of the most common types of cancer among women and poses a serious

health threat due to its strong association with the human papillomavirus (HPV). In its early stages,
this disease is often asymptomatic and can progress to more advanced and life-threatening stages.
The aim of this study is to improve the accuracy and speed of cervical cancer diagnosis through
the analysis of Pap smear images using machine learning techniques and advanced biomaterial-
based technologies. In this research, contrast-enhancing nanoparticles were employed to improve
the contrast and quality of Pap smear images. The enhanced images were then analyzed using
Convolutional Neural Networks (CNN) combined with three classification algorithms: K-Nearest
Neighbors (KNN), Decision Tree (DT), and Support Vector Machine (SVM). The Herlev dataset
was used to evaluate the proposed model, and its performance was assessed based on accuracy,
precision, recall, and F-measure. The results demonstrated that the proposed method achieved an
accuracy of 98.75%, a precision of 97.50%, a recall of 96.25%, and an F-measure of 96.87%.
These findings highlight the high capability of the model in detecting abnormal cells associated
with cervical cancer. Overall, the integration of nanotechnology with machine learning techniques
shows great promise in enhancing diagnostic processes, improving screening accuracy, and
reducing the burden on healthcare systems.
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. Artificial intelligence (Al)

. deep learning

. Convolutional neural network (CNN)
. transfer learning

. convolutional neural network
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. Multi-layer perceptron neural network
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. Adaptive intellect-guided filter (AIGF)

. Modified deep maxout network (MDMN)
. Long short-term memory (LSTM)
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The Proposed Algorithm.

Input Herlev Pap Smear Images

Apply biomaterial-based enhancement (contrast agents)

Output Diagnose cervical cancer abnormalities

Preprocessing:

Normalize images (adjust brightness, contrast)

Resize images to standard dimensions

Segment images to isolate key regions

Feature Extraction using CNNs:

CNNL1: Extract low-level features (edges, textures)

10. CNN2: Extract mid-level features (cellular structures)

11. CNN3: Extract high-level features (cellular abnormalities)

12. Classification using Machine Learning Algorithms:

13. KNN: Classify based on feature distances

14. Decision Tree: Classify using hierarchical decision-making

15. SVM: Classify using optimal feature boundaries

16. Combine Results using Majority Voting:

17. Determine final output based on majority agreement
18. Return Diagnose cervical cancer abnormalities
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1. K nearest neighborhood (KNN)
2. Decision tree (DT)

3 Support vector machine (SVM)
4. accuracy

5. precision

6. recall
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