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Abstract : This research explores the classification and prediction of liver disease by leveraging CT scan images and patient data. Using a
CNN to analyze tumor size from CT scans and a Random Forest algorithm to evaluate bilirubin levels and other patient information, my model
effectively determines disease severity. This integrated approach aims to enhance diagnostic accuracy and improve patient care through early
detection and treatment strategies.

l. INTRODUCTION

In this research, | present an innovative approach to the classification and prediction of liver diseases by combining
Convolutional. Neural. Networks (CNN) and the Random-Forest algorithm. My method utilizes CT scan images of the liver,
focusing on tumor size to categorize the risk levels into high, medium, or low. Additionally, I incorporate patient information,
such as bilirubin levels and other clinical data, to enhance the diagnostic accuracy. By leveraging advanced image processing and
machine-learning techniques, my system aims to provide non-invasive, reliable, and efficient diagnostic tool, ultimately
improving early-stage detection and patient results in liver disease management

II. REVIEW OF LITERATURE

Deep Learning-Based Classification of Liver Fibrosis Stages Using Contrast-Enhanced MRI :This paper presents a deep learning
approach using a specialized CNN to determine liver fibrosis stages from contrast-enhanced MRI images. The method's high
accuracy in predicting fibrosis severity offers a non-invasive diagnostic tool for clinicians. Its successful application suggests
significant potential for optimizing liver disease diagnosis planning. Classification of Liver Fibrosis Stages Using Local Binary
Patterns in Biopsy Images: This research introduces a method for classifying liver fibrosis stages by analyzing biopsy images with
local binary patterns (LBP). By extracting texture features with LBP and classifying them using a CNN, the approach provides
important insights for histopathological assessment. The study emphasizes the paramount of texture analysis in enhancing liver
disease diagnosis and prognosis. CNN-Based Model for Detection and Classification of Liver Disease: A specialized model of
CNN was developed to classify liver diseases using a dataset of MRI and CT scans. The model, comprising multiple
convolutional, max-pooling, dropout, and dense layers, was fine-tuned for optimal performance. Validated in clinical settings, this
model aids healthcare professionals in early detection and diagnosis, integrating seamlessly with existing medical imaging
systems.

1.  ALGORITHMS USED
Convolutional Neural Networks (CNNs) CNN are pivotal in the classification and prediction of liver diseases, leveraging their
sophisticated capabilities in analyzing medical images and supporting diagnostic decisions. These neural networks excel at
identifying intricate patterns within liver scans, crucial for detecting conditions such as hepatocellular carcinoma, cirrhosis, and
hepatitis Random Forest A Random. Forest. model was developed to analyze the clinical data. The model is trained using the
preprocessed clinical dataset, with the target labels being the presence or absence of liver disease. These algorithm is chosen for
its ability to handle large and complicated datasets with multiple features and its robustness against overfitting.
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V. METHODOLGY

THE METHODOLOGY FOR THIS STUDY INVOLVED COLLECTING CT-SCAN IMAGES AND CLINICAL DATA, INCLUDING BILIRUBIN
LEVELS AND DEMOGRAPHIC INFORMATION, FROM A RELEVANT PATIENT DATASET. PREPROCESSING STEPS WERE APPLIED TO THE
IMAGES FOR NORMALIZATION, RESIZING, AND AUGMENTATION, WHILE CLINICAL DATA UNDERWENT CLEANING AND ENCODING.
A CONVOLUTIONAL NEURAL NETWORK (CNN) WAS DEVELOPED FOR ANALYZING CT IMAGES, AND A RANDOM -FOREST
ALGORITHM WAS USED FOR CLINICAL DATA ANALYSIS. THE PREDICTIONS FROM THE MODEL ARE INTEGRATED TO ENHANCE
DIAGNOSTIC ACCURACY, WITH THE FINAL OUTPUT ACCORDING TO THE WEIGHTED AVERAGE OF BOTH MODELS' PREDICTIONS.
THIS COMBINED APPROACH AIMED TO PROVIDE A COMPREHENSIVE AND ACCURATE DIAGNOSIS OF LIVER DISEASES.

V. MODEL BUILDING

IN MY RESEARCH, | DEVELOPED A SOPHISTICATED MODEL FOR CLASSIFYING AND PREDICTING LIVER DISEASES BY INTEGRATING
CT SCAN IMAGES AND PATIENT-SPECIFIC DATA. USING CONVOLUTIONAL NEURAL NETWORKS (CNNS), | ANALYZE LIVER CT
SCANS TO ASSESS TUMOR SIZE, CATEGORIZING IT AS HIGH, MEDIUM, OR LOW RISK. ADDITIONALLY, | INCORPORATE CLINICAL
INFORMATION, SUCH AS BILIRUBIN LEVELS, INTO A RANDOM FOREST CLASSIFIER TO DETERMINE THE MORE POSSIBILITY OF LIVER
DISEASE. THIS COMBINED APPROACH LEVERAGES BOTH ADVANCED IMAGING TECHNIQUES AND DETAILED PATIENT DATA TO GIVE
A COMPREHENSIVE ASSESSMENT AND EARLY-DIAGNOSIS OF LIVER CONDITIONS.

VI.  CONCLUSION

IN CONCLUSION, MY RESEARCH SHOWS THE POTENTIAL OF COMBINING CNN AND RANDOM-FOREST ALGORITHMS FOR THE
EFFECTIVE CLASSIFICATION AND PREDICTION OF LIVER DISEASE. BY ANALYZING CT-SCAN IMAGES TO DETERMINE TUMOR SIZE
AND INTEGRATING PATIENT INFORMATION, SUCH AS BILIRUBIN LEVELS, MY MODEL CAN ACCURATELY ASSESS THE SEVERITY OF
LIVER CONDITIONS. THIS DUAL-APPROACH NOT ONLY ENHANCES DIAGNOSTIC PRECISION BUT ALSO SUPPORTS EARLY
INTERVENTION AND PERSONALIZED TREATMENT STRATEGIES. THE PROMISING RESULTS UNDERSCORE THE PARAMOUNT OF
ADVANCED MACHINE LEARNING TECHNIQUES IN IMPROVING LIVER DISEASE MANAGEMENT AND PATIENT OUTCOMES.

VILI. FUTURE ENHANCEMENT

SEVERAL FUTURE ENHANCEMENTS COULD FURTHER IMPROVE THE MODEL'S EFFECTIVENESS AND APPLICABILITY. EXPANDING
DATASET DIVERSITY BY INCLUDING SAMPLES FROM VARIOUS DEMOGRAPHIC BACKGROUNDS AND DISEASE PROGRESSION STAGES
CAN ENHANCE MODEL STABILITY AND PATIENT-SPECIFIC EVALUATIONS. INTEGRATING CNN PREDICTIONS WITH ELECTRONIC.
HEALTH. RECORDS (EHRS) WOULD PROVIDE A COMPREHENSIVE VIEW OF PATIENT HEALTH, AIDING IN MORE ACCURATE
DIAGNOSTICS AND DECISION-MAKING. DEVELOPING REAL-TIME CAPABILITIES IS VERY SIGNIFICANT FOR IMMEDIATE
DIAGNOSTICS IN CLINICAL FIELD, NECESSITATING OPTIMIZATIONS FOR SPEED AND SCALABILITY. INCORPORATING BIOMARKERS
WITH OTHER DIAGNOSTIC TOOLS COULD ENHANCE DIAGNOSTIC ACCURACY. CONTINUOUS LEARNING MECHANISMS SHOULD BE
IMPLEMENTED TO ENSURE THE MODEL REMAINS RELEVANT AND ACCURATE OVER TIME. OPTIMIZING THE USER INTERFACE FOR
HEALTHCARE STAFF WOULD FOCUS MORE ON INTEGRATION IN CLINICAL-ASSESSMENTS. FINALLY, OBTAINING REGULATORY
APPROVAL AND CONDUCTING EXTENSIVE CLINICAL TRIALS WILL VALIDATE THE MODEL’S EFFICACY AND SAFETY, INCREASING
TRUST AMONG HEALTHCARE PROVIDERS AND PATIENTS. THESE ADVANCEMENTS UNDERSCORE THE POTENTIAL OF CNN-BASED
MODELS IN IMPROVING LIVER DISEASE DETECTION AND MANAGEMENT, ULTIMATELY ENHANCING PATIENT CARE QUALITY
THROUGH Al IN HEALTHCARE.

REFERENCES

[1] Smith, J., & Johnson, E. (2023). Machine Learning Approaches for Liver Disease Prediction: A Comprehensive Review.
Journal of Medical Imaging, 15(3), 102120.

[2] Lee, S., & Miller, D. (2022). Recent Developments in Liver Disease Classification Using Ensemble Learning: A Literature
Review. International Journal of ComputerAssisted Diagnosis, 28(2), 7589.

[3] Zhang, Y., Chen, C., Tian, D., et al. (2021). Deep learningbased classification of liver fibrosis stages using contrastenhanced
MRI. European Radiology, 31(6), 27012711.

[4] Xu, X., Yu, J., Shi, C., et al. (2020). Prediction of liver fibrosis severity using computed tomography texture analysis. Journal
of Computer Assisted Tomography, 44(3), 420428.

[5] Sharma, S., Khalili, K., Nguyen, G., et al. (2019). Predicting liver fibrosis with a multistep approach using machine learning
and nonimaging clinical data. PLOS ONE, 14(7), e0212794.

[6] Mahapatra, D., Schlegel, A., Thiel, C., et al. (2018). Classification of liver fibrosis stages using a new descriptor based on
local binary patterns in biopsy images. IEEE Journal of Biomedical and Health Informatics, 22(5), 14781486.

[JNRD2505383 International Journal of Novel Research and Development (www.ijnrd.org) dg41



http://www.ijnrd.org/

