
ANALYZING AND PREDICTING LIVER DISEASE USING 

CNN AND KNN 

 
Submitted in partial fulfillment of the requirements for the award of 

Bachelor of Engineering degree in Computer Science and Engineering 

 
By 

 
SRIRAM MULLAPUDI (Reg.No - 39110652) 

MAJJI BHANU PRAKASH (Reg.No – 39110586) 
 
 
 
 

 

 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

SCHOOL OF COMPUTING 

 
 

SATHYABAMA 
INSTITUTE OF SCIENCE AND TECHNOLOGY 

(DEEMED TO BE UNIVERSITY) 

Accredited with Grade “A” by NAAC | 12B Status by UGC | Approved by AICTE 

JEPPIAAR NAGAR, RAJIV GANDHISALAI, 

CHENNAI - 600119 

 
APRIL - 2023 

 
 
 
 
 
 

i 



 
 
 
 
 

 

 
 
 
 
 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
 

 
BONAFIDE CERTIFICATE 

 
 

This is to certify that this Project Report is the bonafide work of Sriram Mullapudi (Reg.No - 

39110652) and Majji Bhanu Prakash (Reg. No - 39110586) who carriedout the Project 

Phase-2 entitled “ANALYZING AND PREDICTING LIVER DISEASE USING 

CNN AND KNN” under my supervision from January 2023 to April 2023. 
 

Internal Guide 

P. Malathi M.E.,(Ph.D) 
 

Head of the Department 

Dr. L. LAKSHMANAN, M.E., Ph.D 

 
 

Submitted for Viva voce Examination held on 20.04.2023  
 
 
 

 

Internal Examiner External Examiner 



iii  

DECLARATION 

 
 

I, Sriram Mullapudi (Reg.No- 39110652), hereby declare that the Project Phase-2 Report 

entitled “Analyzing and Predicting Liver Disease using CNN and KNN” done 

by me under the guidance of P. Malathi, M.E.,(Ph.D) is submitted in partial fulfillment 

of the requirements for the award of Bachelor of Engineering degree in Computer 

Science and Engineering. 

 

 

DATE: 20.04.23   

PLACE: Chennai SIGNATURE OF THE CANDIDATE 



iv  

ACKNOWLEDGEMENT 

 
I am pleased to acknowledge my sincere thanks to Board of Management of 

SATHYABAMA for their kind encouragement in doing this project and for completing it 

successfully. I am grateful to them. 

 

I convey my thanks to Dr. T. Sasikala M.E., Ph.D, Dean, School of Computing, Dr. L. 

Lakshmanan M.E.,Ph.D., Head of the Department of Computer Science and Engineering 

for providing me necessary support and details at the right time during the progressive 

reviews. 

I would like to express my sincere and deep sense of gratitude to my Project Guide P. Malathi 

M.E.,(Ph.D) for her valuable guidance, suggestions and constant encouragement paved way 

for the successful completion of my phase-2 project work. 

I wish to express my thanks to all Teaching and Non-teaching staff members of the 

Department of Computer Science and Engineering who were helpful in many ways 

for the completion of the project. 



v  

 

ABSTRACT 
 

The motive of our project is to provide the maximum accuracy of the prediction of liverdiseases 

using various machine learning techniques. Liver disease is a major global health concern that 

affects millions of people and contributes to a significant number of deaths each year. Early 

detection and treatment of liver disease can greatly improvepatient outcomes, but traditional 

diagnostic methods are often invasive and expensive.To address this challenge, researchers have 

developed machine learning algorithms to predict liver disease based on patient-specific data, 

such as demographics, medicalhistory, and laboratory results. This study aimed to evaluate the 

accuracy of a machinelearning-based prediction model for liver disease. The model was trained 

using a large, diverse dataset of patients and their medical records. The performance of the 

model was evaluated using a range of metrics, including sensitivity, specificity, and area under 

the receiver operating characteristic curve. The liver is a crucial organ thatperforms a variety of 

metabolic tasks for the body. For a liver disorder to be effectivelytreated and problems from 

developing, early detection is essential. The study createdprediction models based on patient 

information like age, gender, bilirubin levels, and other clinical factorsusing a variety of 

machine learning approaches, such as decision trees, logistic regression, and support vector 

machines. Metrics like accuracy,sensitivity, specificity, and area under the receiver operating 

characteristic curve wereused to assess the models’ performance. In order to create prediction 

models for patients based on patient data including age, gender, bilirubin levels, and other 

clinicalfactors, the study used a variety of machine learning approaches, such as decision trees, 

logistic regression, and support vector machines, CNN, KNN. The proposed technique is 

implemented in Python with the Visual Studio Code tool and results are analyzed in terms of 

accuracy, precision, f1-Score and recall. 

 
Keywords: Random Forest, Medical Imaging Techniques, Sensitivity, Specificity, 

Demographics, Machine Learning, CNN, KNN. 



vi 
 

  TABLE OF CONTENTS  

Chapter 
No 

  
TITLE 

 

Page No. 

 
ABSTRACT v 

 
LIST OF FIGURES viii 

 
LIST OF TABLES IX 

 
LIST OF ABBREVIATIONS IX 

1 INTRODUCTION 1 

 
2 

LITERATURE SURVEY 

2.1 Inferences from Literature Survey 

 
7 

 2.2 Open problems in Existing System 7 

3 REQUIREMENTS ANALYSIS 8 

 3.1 System Use case 8 

 3.2 Software Requirements Specification Document 12 

 3.3 Feasibility Studies/Risk Analysis of the Project 13 

4 DESCRIPTION OF PROPOSED SYSTEM 15 

 4.1 Selected Methodology or process model 15 

 4.2 Module Description 15 

 4.3 Flow Diagram 19 

 4.4 Architecture / Overall Design of Proposed System 20 

 4.5 Algorithm and Pseudo code 23 

 4.6 Steps to execute/run/implement the project 24 

5 IMPLEMENTATION DETAILS 25 

 5.1 Development and Deployment Setup 25 

 5.2 Testing 26 

 5.3 Types of Testing 26 

6 RESULTS AND DISCUSSION 31 

7 CONCLUSION 38 

 7.1 Conclusion 38 

 7.2 Future work 38 

 REFERENCES 40 

 APPENDIX 43 



vii 
 

A. SOURCE CODE 43 

B. SCREENSHOTS 44 

C. RESEARCH PAPER 46 



viii 
 

LIST OF FIGURES 
 
 
 

 
FIGURE No. FIGURE NAME Page No. 

4.1 Flow chart of proposed model 17 

4.2 Architecture Diagram 19 

5.1 Unit testing 28 

5.2 Integration testing 29 

5.3 System testing 30 

6.2 Random forest 34 

6.3 Decision tree 34 

6.4 Gradient boost 35 

6.5 Neural Networks 35 

6.6 Web page for collecting parameters 37 

6.7 Displaying results 37 



ix 
 

LIST OF TABLES 
 
 
 

TABLE NO TABLE NAME Page NO 

3.1 Normal values of Attributes 10 

3.2 Selection of Attributes 11 

3.3 Ranking Attributes 12 

6.1 Testing Table 33 



x 
 

 

LIST OF ABBREVIATIONS 

 
 

CNN - Convolutional Neural Network 

KNN - K Nearest Neighbors 

MRI - Magnetic Resonance Imaging 

ROC - Receiver Operating Characteristic Curve 



1 
 

CHAPTER 1 

INTRODUCTION 

Millions of individuals worldwide suffer from liver problems, which are a global health 

concern. Successful treatment and the avoidance of problems with these illnesses depend on 

early discovery and correct diagnosis. Traditional diagnostic techniques are inaccurate, 

frequently intrusive, and time-consuming. Machine Learning (ML) approaches have been 

created as a potential remedy for the identification of liver disorders. Liver disease prediction 

is the process of determining the likelihood of anindividual developing liver disease based on 

various factors such as medical history, lifestyle habits, genetics, and other relevant 

information. The aim of liver disease prediction is to identify individuals who are at high risk 

of developing liver disease and to implement early interventions to prevent or slow down the 

progression of thedisease. There are several methods used for liver disease prediction 

including statistical models, machine learning algorithms and others. These models use 

various factors such asage, sex, alcohol consumption, body mass index, and othersto make 

predictions about the likelihood of developing liver disease. To accurately anticipate and 

diagnose liver problems, ML systems can evaluate large datasets. In this work, the 

effectiveness of three widely used ML techniques are examined: logisticregression, support 

vector machines, and decision trees. In order to diagnoseliver problems, the study will evaluate 

the efficacy, sensitivity, specificity, and overallperformance of these procedures. 

 

1.1 MACHINE LEARNING 

Machine learning has become one of the most evolving technologies in the current period. 

Machine learning can be simply explained as scientific study of algorithms and models in 

statistics where machines can easily understand to perform and solvespecific tasks. This 

technique has become agile and it has been a requirement in most of the fields. 

 

1.2 OUR MOTIVE 

Our motive for this project is to predict the liver diseases for a patient with the maximum 

amount of accuracy in our prediction. For this dataset was collected from 
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Indian patient liver disease dataset from Kaggle database of Indian Liver patient records and 

used that dataset in our three modules to predict the liver disease usingvarious machine 

learning techniques. 

 

1.2.1 Patient Samples 

The number of percentage of people with liver disease have been increasing and there are 

very less efficient methods to predict liver diseases. The methods used inthis project would 

bring more efficiency the prediction methods. To do so different patients’ samples are to be 

collected and make it as a dataset. Then the samplesof the patients we have collected are 

refined to increase the accuracy percentage. 

 

1.2.2 Efficient Technique 

Convolutional Neural Network (CNN) algorithm is considered as the best algorithm 

compared to other algorithms since it gives better accuracy after testing with few other 

algorithms. 

 

1.2.3 Increased Accuracy 

There are many algorithms in the past for detecting the disease but the algorithms that are 

used in our project will increase the efficiency in predicting the liver disease.The machine 

learning algorithm called Convolutional Neural Network(CNN) gives ushigher accuracy 

compared to others. 

 

1.3 DATA MINING 

Data extraction is the way to find designs in expansive informant indexes including AI 

crossing point strategies, measurements and database frames. Information Mining is an 

interdisciplinary field of software engineering and measuring that aims to separate data from 

information collection (with keen strategies) and transform data into an understandable 

structure to be used further. 

 

1.4 DATA PRE-PROCESSING 

Data pre-processing is an important step to solve each problem of Machine Learning. In order 

for a machine learning algorithm to be trained, most of the data sets used with machine 

teaching problems must be processed. The techniques usedmost commonly for pre- processing 

are very few such as imputation of lack ofvalue,categorical coding, scaling, etc. These 

techniques are easy to understand. 
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Every dataset has its own unique challenges and is different. Total number of data points is 

583, with 416 liver patient records and 167 non-liver patient records. 

 

1.4.1 Dataset 

The Indian Liver Patient Dataset contained 10 distinct qualities of 583 patients. Thepatients 

were portrayed as either 1 or 2 based on liver sickness. The nitty gritty portrayal of the dataset 

is appeared Table. The table give insights regarding the traitand characteristic sort. As plainly 

unmistakable from the table, every one ofthe highlights with the exception of sex are genuine 

esteemed numbers. The componentSex is changed over to numeric esteem (0 and 1) in the 

information pre-preparing step. 

 

1.4.2 Data Collection 

Collection of data is crucial for these kinds of projects. We have collected a datasetnamed as 

Indian Patient Liver Dataset from Kaggle which consists of 10 different attributes of 583 

patients. 

 

1.4.3 Data Cleaning 

There are different columns which are called attributes. Some columns have null values and 

some values are fluctuated so the next step is to clean those values fromthe datasheet and then 

take that dataset for classification. 
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CHAPTER 2 

LITERATURE SURVEY 

[1] D Santhosh Reddy, R Bharath, and P Rajalakshmi have presented a paper titled“A Novel 

Computer-Aided Diagnosis Framework Using Deep Learning for Classification of Fatty 

Liver Disease in Ultrasound Imaging” at the IEEE 20th International Conference on e-Health 

Networking, Applications, and Services (Health-com) in 2018. The proposed framework 

uses deep learning algorithms to analyze ultrasound images and identify patterns that are 

associated with fatty liver disease. Specifically, the framework uses a convolutional neural 

network (CNN) to extract features from ultrasound images and a support vector machine 

(SVM) to classify the images as either healthy or diseased. 

 

[2] Jagdeep Singh et al.in 2019 have suggested a computer programme that determines a 

patient’s risk of developing an illness based on their presentation of symptoms. Using a 

patient’s symptoms to determine the underlying illness is a popular method in medical 

diagnosis. The creation of a software system to aid in thisprocess has a number of potential 

advantages. By increasing the precision and speed of diagnosis, for instance, patients may 

experience better treatment outcomes. Medical professionals may be able to focus on other 

crucialresponsibilities if their workload is lessened. The software system created byAgdeep 

Singh et al. may employ a number of methods to gauge the severity of an illness from its 

symptoms. 

 

[3] Sanjay Kumar, Sarthak Katyal, “Effective Analysis and Diagnosis of Liver Disorder by 

Data Mining”, International Conference on Inventive Research in Computing Applications 

(ICIRCA), 2019The use of data mining techniques for the analysis and diagnosis of liver 

problems is most likely the paper’s primary topic. In order to find pertinent patterns in 

medical data for efficient diagnosis and treatment,data mining is a process for extracting 

patterns and insights from massive datasets.To examine the dataset and uncover significant 

patterns, they might have used a variety of data mining approaches, including clustering, 

classification, association, or prediction algorithms. 
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[4] k. Thirunavukkarasu, Ajay S. Singh, Md Irfan, Abhishek Chowdhury, “Prediction of 

Liver Disease using Classification Algorithms”, 4th International Conference on Computing 

Communication and Automation (ICCCA), 2019.The main topic of the paper is the 

classification algorithms-based prediction of liver disease. Liver diseaseis a major global 

health concern, and early detection and diagnosis are essential forsuccessful management and 

treatment. The authors suggest using classification algorithms to create a model that can 

predict liver disease. 

 

[5] Rakshit D B et al.in 2021 has represented a Liver disease detection system specially 

designed for working with the efficient prediction through KNN. Thismodelgives on an 

average accuracy with BLEU index which is comparably gives better result with large 

dataset. KNN is a machine learning technique that isfrequently employed for regression and 

classification tasks. This could be a helpful tool for detecting kidney stones early, which 

could result in better outcomes and more suitable treatment options. 

 

[6] B. Poonguzharselvi et al. in 2021 has proposed that identifies the significant features and 

then predicts whether or not a person may suffer or is suffering from Liver Disease have 

suggested a technique for finding key characteristics that can beused to determine whether a 

person has liver disease or is at risk for developing it. Knowing how likely someone is to 

acquire liver disease could be highly helpful for early detection and treatment because it is a 

serious and potentially fatal ailment. Poonguzharselvi et al. may have searched through a 

range of data sources, including patient medical records, lab findings, and imaging data, to 

find patterns and correlations that are suggestive of liver illness in order to uncover relevant 

features. 

 

[7] Shruti Suresh et al. in 2022 has have presented a paper describing the difficultyin 

detecting liver illnesses using computer vision. They specifically suggest that using the 

connection between picture attributes, keywords for new photos can be generated from a 

training set of images of liver illnesses. This method is predicatedon the notion that liver 

disease photos will have some characteristics in common, and that these characteristics can 

be utilized to identify the condition. A machine learning system can learn to recognize the 

common aspects of each disease and provide keywords that correlate to those qualities by 

being trained on a database 
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of photos with known diseases. 

 
[8] Michale P Andrew et al.in 2022 have proposed a model for predicting nonalcoholic fatty 

liver disease (NAFLD), which is a condition where excess fat is stored in the liver. NAFLD 

is a common condition that can lead to serious health problems if left untreated, so being able 

to predict who is at risk for developing it canbe very helpful for early detection and treatment. 

The model proposed by Michael PAndrew et al. may use a variety of techniques to make 

predictions aboutNAFLD. Forexample, it may use machine learning algorithms to analyze 

patient data and identifypatterns or risk factors that are associated with the condition. These 

algorithms mayconsider a variety of factors, such as a patient’s age,gender, body mass index, 

andmedical history. Once the model has been trainedon a set of patient data, it can be used 

to make predictions about the likelihood of apatient developing NAFLD in the future. 

 

[9] Heba Ayeldeen, et.al proposed a work made by using an ML algorithm basedon DT 

for predicting the level of liver fibrosis in every patient. Outcomes revealed that DT (Decision 

Tree) classifier achieved a classification accuracy of 93.7%. Thisaccuracy rate was higher 

than the accuracy rate reported by other investigations inthe same conditions. 

 

[10] In 2020, the International Conference on Intelligent Engineering and Management 

(ICIEM) presented a paper titled “A Survey on Machine Learning Methods for the Detection 

of Liver Disease.” Golmei Shaheamlung, Harshpreet Kaur, and Mandeep Kaur are the 

paper’s authors. The publication probably offersa thorough overview of the various machine 

learning methods that have been applied to the liver disease detection. Machine learning 

approaches have showed promise in assisting accurate and early identification of liver 

disease, which is a major global health concern. To find and review the existing research on 

the use ofmachine learning techniques for liver disease diagnostics, the authors may have 

undertaken a thorough literature review. They may have analyzed and summarizedthe many 

methods employed in the literature. 



7 
 

2.1 INFERENCES FROM LITREATURE SURVEY 

 
There are some logically strong inferences that can be made from the literature review. The 

Thesis is to composite the ideology of using machine learning algorithmsfor the prognosis,  

diagnosis and study of liver diseases and their predictability. It is important to deal majorly 

with the kind of machine learning algorithms that would suitthe purpose and be centric on the 

major objectives - being able to predict the presence of a liver disease in the most accurate 

possible way. The literature surveysconclude the use of Naive Bayes and Support Vector 

Machine algorithms for the prediction of liver diseases. There are two major parameters that 

are involved in understanding the suitability of the respective methodologies and they are - 

the timetaken to execute the prediction process and the accuracy of the predictive result. It is 

clear through various studies and experimentations that SVM classifier is the bestof all the 

algorithms owing to the extremely high accuracy rates. But when it comesto the time taken 

to execute the predictive process, the Naive Bayes classifier reflects higher suitability since 

it takes the least possible time to execute the process.From the above-mentioned literature 

works, it is clear that there has been effective research on this topic has been done and many 

models have been proposed. 

1. It is evident that the above-mentioned systems have their own pros and cons. 

2. While some of the recent works involve hybrid technologies and provide better 

accuracies, they are still far from what is needed. 

3. With higher accuracy, comes the need for low computational costs, high 

processing speed, and most of all, the convenience of use. 

2.2 OPEN PROBLEMS IN EXISTING SYSTEM 
 

The existing systems are simple and effective but are extremely vulnerable to impact. 

Moreover, state-of-the-art methods leverage only one algorithm whichcauses inaccurate 

results. This could lead practitioners to false assumptions and improper diagnosis and 

treatments provided to patients. 

Although prediction results achieved are promising, these traditional approaches arestill far 

from being highly accurate and efficient. 
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CHAPTER 3 

 
AIM AND SCOPE OF THE PRESENT INVESTIGATION 

 
3.1 AIM OF THE PROJECT 

 To identify and predict the patient liver disease or not.

 To compare the performance of the various decision tree techniques usingsome of 

the parameters.

 To find best machine learning techniques for the liver disease prediction.

 
3.2 SCOPE OF THE PROJECT 

The diagnosis of liver disorders is a crucial task in healthcare, as liver diseases arebecoming 

increasingly prevalent worldwide. Identifying the early signs of liverdisease can help in 

preventing the progression of the disease and reducing the riskof complications. Machine 

learning techniques can be utilized to develop predictive models for diagnosing liver 

disorders. These models can analyze various parameters, such as blood tests, liver function 

tests, and other patient data to identifypotential liver disorders. In summary, the development 

of a machine learning-baseddiagnostic model for liver disorders has enormous potential 

toimprove the accuracyand efficiency of diagnosis. With proper integration of different  

factors, such models can provide personalized diagnosis, improve patient outcomes and 

reduce healthcare costs. 

 

3.3 PROBLEM DEFINITION 

To develop and implement Machine Learning approaches that learns the general patterns of 

the Liver Diseases, and a liver disease model is trained. To bring better efficiency to the 

algorithms which will be used in finding the accuracy of the liver diseases. 

 

3.4 EXISTING SYSTEM 

The traditional liver disease diagnosis system involves doctors or medical professionals using 

various medical tests, such as blood tests, biopsy, and imagingtechniques like ultrasound, 

MRI, or CT scans to identify liver disease in patients. Theinterpretation of the test results and 

diagnosis is done by medical professionals based on their experience and knowledge. This 

approach can be 
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time-consuming and costly, and the accuracy of diagnosis may depend on the skillsand 

experience of the medical professionals. 

 

3.5 ISSUES IN EXISTING METHODOLOGY 

Liver disease prediction systems have played a vital part in people's lives, and manyscholars 

believe it to be an important topic. Although the results of the forecast are promising, these 

old methods are still far from being highly preciseand efficient. Existing systems are 

straightforward and effective, but they areextremely sensitive to disruption. Furthermore, 

state-of-the-art methods only use one algorithm, resultingin erroneous findings. This could 

lead to erroneous assumptions and incorrect diagnoses and treatments for patients. 

The existing methodology had an algorithm called SVM algorithm to calculate that disease 

details. SVM algorithm is slow algorithm for classifying and it also gives lessaccuracy. In that 

main disadvantage is time efficiency. Details of patient liverdiseases start from large scale, 

diverse, fully independent and distributed and seekto explore complex and evolving patterns 

between data. Existing system shows an algorithm called SVM [Support Vector Machine] 

theorem that characterizes the options of the massive information revolt, and implement an 

enormous processing model. 

 

3.6 PROPOSED SYSTEM 

PSO feature extraction model for the liver dataset is applied to improve the chancesin 

abundant medical applications like coaching artificial neural networks, linear unnatural 

operational improvement, wireless network improvement, informationclassification, and lots 

of different areas wherever GA will be applied. Computation in PSO relies on a swarm of 

process parts known as particles within which every particle represents a candidate answer. 

A multilayer perceptron (MLP)is a neural network model which can map liver datasets of 

input file onto a collection ofapplicable outputs. Associate MLP classification is multiple 

nodes inan exceedingly directed plot, with every layer absolutely connected to successor. 

So, in the proposed work the liver disease prediction model was build. There are manyfactors 

which causes the liver disease. Some of them which influence to detectthe liver disease are 

Total Bilirubin (Total amount of bilirubin when old red blood cellbreaks down inside the 

human body), Direct Bilirubin (It is a substance is 
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made when the body breakdowns the old red blood cells. It is also part of bile, whichyour liver 

makes to help digest the food we eat), Alkaline Phosphatase (It is part of protein which release 

the enzymes to act as a catalyst which help the bile juice whichproduce by the liver), Alamine 

Aminotransferase (It is found in the plasma and various body part mostly in the liver), 

Aspartate Aminotransferase (It isa part of metabolism which help to digest the food we eat 

and keep the liver healthy), Total Proteins (Total Protein value present in the body), Albumin 

(Albuminis a kind of protein which is found inside human body and a major part 

forparticipation in total protein value), Albumin and Globulin Ratio (It is the ratio ofboth the 

proteins inside human body i.e. the ratio of albumin and Globulin). The models could be 

trained onvarious features, such as liver enzymes, blood tests, imaging, and other clinical data. 

Once the models are trained, they can be used to diagnose patients with liver disease with 

high accuracy. The proposed system has several advantages over the existing system, 

including Accuracy, speed, cost- effective, consistency and scalability. 

 

In, the given table 1 mention all the normal ranges of the attributes so it helps to remove the 

outliers from the data set using clustering technique. 

 

TABLE 3.1 – NORMAL VALUES OF ATTRIBUTES 
 

Information (Normal Value) 

Age of the Patient 

Gender of the Patient 

Total Bilirubin (0.22-1.0 mg/dl) 

Alkaline Phosphatase (110-310 U/L) 

Alamine Aminotransferase (5-45 U/L) 

Aspartate Aminotransferase (5-40 U/L) 

Total Proteins (5.5-8 gm/dl) 

Albumin (3.5-5 gm/dl) 

Albumin and Globulin Ratio (>=1) 
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In order to achieve the maximum accuracy of the model first thing is to be done isselection of 

attributes. 

 

TABLE 3.2 – SELECTION OF ATTRIBUTES 
 

Attributes 

Age 

Gender 

Total Bilirubin 

Alkaline Phosphatase 

Alamine Aminotransferase 

Aspartate Aminotransferase 

Total Proteins 

Albumin 

Albumin and Globulin Ratio 

 
In table 2 there are some attribute in which some of them are liver tests which shouldbe done 

for knowing liver disease. After done consulted with doctor and using ranking method using 

chi-square is used to determine that which attribute is influence in the detection of liver 

disease. After the ranking process the author will get the following table 3 and pick the first 

six attributes to predict the model. 

 

TABLE 3.3 – RANKING THE ATTRIBUTES 
 

Attributes Ranking 

Total Bilirubin 1 

Alkaline Phosphatase 2 

Aspartate Aminotransferase 3 

Alamine Aminotransferase 4 

Albumin 5 

Albumin and Globulin Ratio 6 

Age 7 
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Gender 8 

Total Proteins 9 

 

3.6.1 The system has following advantages 

 
No medical expertise required 

You don’t need to have any knowledge of medical science and liver diseases to predict the 

liver disease using this application. All you need to do is enter the detailsbeing asked, which 

are already present in the blood test report (some like age, gender is already known) and then 

you will get the results of prediction. 

 

High accuracy 

The system predicts the results with 100 % accuracy for the dataset that we have used while 

creating this application. While the accuracy might be different in some cases, it will still be 

high enough to be trustworthy at a large scale. 

Immediate results 

The results here are predicted within seconds of entering the details. You don’t needto wait for 

a doctor to come, unlike in traditional method. 

 

3.7 FEASIBILITY STUDY 

A feasibility study for a liver disease diagnosis using machine learning techniques project 

would evaluate the viability of the project from various perspectives. Some of the key factors 

to consider in a feasibility study for this type of project include: 

 

3.7.1 Economic Feasibility 

The project team would need to assess whether the costs associated with developing and 

implementing the system are feasible and within budget. This includes the cost of acquiring 

the necessary hardware and software, hiring skilled personnel, and ongoing maintenance and 

support costs. 3.3.2 Technical FeasibilityThe project team would need to evaluate whether 

the necessary technology and resources are available to develop and implement a machine 

learning-based liver disease diagnosis system. This includes the availability of suitable 

datasets for training and testing the machine learning algorithms and the necessary 

computational resources to build and deploy the system. 
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3.7.2 Social Feasibility 

Social feasibility of a liver disease diagnosis using machine learning techniques project refers 

to whether the project is acceptable and suitable for the society in which it will be 

implemented. It is an important aspect of the feasibility study, as it can affect the adoption of 

the system by the target audience, including healthcare professionals and patients. Some 

considerations related to social feasibility that should be considered: 

1. Ethical considerations 

2. User acceptability 

3. Cultural considerations 

4. Patient education 

5.Accessibility 

3.8 SYSTEM SPECIFICATION 

 
3.8.1 Hardware Specifications 

• Processor: Core I3 

• RAM: 4 GB (min) 

• Hard Disk: 100 GB 

 
3.8.2 Software Requirements 

• Operating system: Windows7 (Min). 

• Coding Language: Python 

• Front-End: Google Colab 

• Dataset: ML Algorithms on from Kaggle website 

 
3.8.3 Standards and Policies 

Anaconda Prompt 

Anaconda prompt is a type of command line interface which explicitly deals with theML 

(Machine Learning) modules. And navigator is available in all the Windows,Linux and 

MacOS. The anaconda prompt has many number of IDE’s which make the coding easier. 

The UI can also be implemented in python. 

Standard Used: ISO/IEC 27001 
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Jupyter 

It’s like an open source web application that allows us to share and create the documents 

which contains the live code, equations, visualizations and narrative text.It can be used for data 

cleaning and transformation, numerical simulation, statisticalmodeling, data visualization, 

machine learning. 

Standard Used: ISO/IEC 27001 

 
MS Excel 

MS Excel is a software application spreadsheet which is used for calculations, pivottables, 

for doing graphs. 
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CHAPTER 4 

 
MATERIALS AND METHODS, ALGORITHMS USED 

 
4.1 MODULE 1 – DATA ACQUISITION AND DATA PRE-PROCESSING 

The initial step consists of selecting a data set from the online machine learning repository. 

 
4.1.1 Data pre-processing 

At first, the preprocessing of data is carried out once it is collected. In this step, several tasks 

are performed. The collected data include many records that may havemissing data or values 

consider age features. In general, the missing values are replaced with the nearest or closest 

value to their feature. And the liver diseasetargetdata are categorized into two groups i.e. 

group 1 represent the presence of liver disease and group 2 represent the absence of liver 

disease patient records. The values of the target label in a classification model are converted 

into non- numeric. Afterward, the division of the dataset is carried out into two groups: 

training and testing. The data are prepared to classify the models. Once the data preprocessing 

is completed, the stage of selection of the models begins for classification. 

 

4.1.2 Feature Selection 

One of the main segments in chronic liver disease prediction is the selection of important 

features of liver disorder. In this step, several features such as age, genderhat represent the 

personal information of each patient is selected. Some other clinical features are also 

collected from different medical tests. 

 

4.1.3 Data Classification 

Classification is an important process and function in data mining. The function of the 

collected items assigns to the target class or category. The classification aims toget the target 

class to predict accurately for all case data. After data pre- processing,features are inserted in 

a classification model. Some popular classification models are Random Forest, SVM, and 

Naïve Bayes, etc. 

 

4.1.4 Performance Evaluation 

Different classification criteria including accuracy, precision, sensitivity, specificity, 
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f-measure, and FRP are computed for performance evaluation of the classification. 

 
4.1.5 Performance Analysis 

In this step, the performance of the classification model is analyzed Performance analysis: 

In this step, the performance of the classification model is analyzed. 

 

4.1.6 Prediction 

In this step, the mapping of selected features is carried out onto the training model for 

classifying the given features so that the liver disease can be predicted. To generate 

predictions, a specialist doctor labels the gathered liver disease dataset. The classification is 

developed as a multi-class issue and the classification of medical data is carried out into 

different classes. Hence, every class refers to a certain category of chronic liver disorder [12]. 

This process can find the probabilitiesof a patient suffering from a liver disease based on the 

selected important features. 

 

4.1.7 Input Data Values 

The dataset is taken as input from the Kaggle database. The dataset has 582 instances and 10 

attributes and one target (Age, Gender, TB, DB, Alkphos, Alamine Aminotransferase, 

Aspartate Aminotransferase, TP, ALB, A/G Ratio, and Result). 

 

4.1.8 Data Pre-processing 

In the initial stage, apply to remove missing and redundant values from the datasets.Finding 

out missing values like null values and removing them. Replacingmissing values with most 

popular values. 

 

4.1.9 Division of Input Data 

In the second step, the partitioning of whole data is carried out into two sets of training and 

testing. The first set of training occupies 60%part of the overall data while the rest of the part 

will signify the data for testing purposes. 

 

4.1.10 Classify Data 

To predict final live or non-liver disease technique of voting classification is applied in this 

work. The voting classification is the combination of logistic regression, decision tree, and 

KNN classifiers. 
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Random Forest builds multiple decision tree and merge them together for moreaccuracy and 

stable prediction. 

5. Prepare training set based on all classifier. 

6. Apply voting classification for prediction. 

7. Analyze performances in terms of Accuracy, precision, and recall. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

4.1 FLOW CHART OF PROPOSED MODEL 

 
4.2 MODULE 2: MODEL SELECTION AND TRAINING 

 
Suitable architecture for the image caption generator is selected such as a convolutional 

neural network (CNN) for image feature extraction and KNN for diseases detection in 

sophisticated organ like liver. Training the model on the training set, using the captions as 

the target output and the images as input. A suitable optimization algorithm, such as 

Stochastic Gradient Descent (SGD) or Adam, and a suitable loss function, such as cross- 

entropy loss or mean squared error, is used for getting the best efficiency from model. 

Evaluate the model’s 

Dataset 

Pre- Processing 

Feature Selection 

Classification 

Performance 

Prediction 
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performance on the validation set using featured metrics. If the model’s performanceis not 

satisfactory, fine-tune the model by adjusting its hyperparameters, changing the architecture, 

or collecting more data. 

 

4.2.1 Building and training the system 

The phase is totally worked upon by developer of the system, and end user has nothing to do 

with it. In this phase, we split the dataset into training dataset andtest dataset, and then 

trained the models using training dataset. 

 

4.2.2 Testing the models 

In this phase we tested the accuracy of the models with the test dataset that was formed in 

previous phase and the most accurate model is figured out. 

 

4.2.3 Entering details and prediction 

In this phase, the end user comes into picture. He/she enters the details of blood test report 

using GUI of the application. The application then matches the details with the training 

dataset of the most accurate model, and then predicts final result displaying, Risk or No Risk 

on the screen 

The data preprocessing was done using Jupiter Notebook and Desktop Application was Implemented 

using PyCharm. The programming language which was used is python and machine learning 

PyCharm was used to build the model using classification algorithm like KNN, SVM, Naive Bayes 

and ANN and we Found that CNN and KNN were giving most accurate result. 

 

4.3 MODULE 3 - WEBAPP 

An important part of building a machine learning model is to share the model we have built  

with others. No matter how many models we create, if they remain offline,very few people 

will be able to see what we are achieving. That's why we should deploy our templates, so that 

anyone can play with them through a nice User Interface (UI). For this system, we build a 

single page web application with Flask asthe UI of our system. It will take input and predict  

whether the user data given the person is having the chance of liver disease or not in 10 years. 

Flask is a micro webframework written in Python. It is categorized as a microframework as 

it does not require any specific tools or libraries. It does not have a databaseabstraction layer, 

form validation or any other component where existing third-partylibraries provide common 

features. 
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FLOW DIAGRAM 
 
 
 

 
 
 

 

 
 

 

4.2 Explains the flowchart of research methodology 

 
 
 

STOP 

ANALYZE PERFORMANCE IN TERMS OF ACCURACY, 

PRECISION, RECALL 

APPLYING CNN APPLYING KNN 

PREPARE TRAINING SET BASED ON BOTH CLASSIFIERS 

DIVIDE DATASET INTO TRAINING AND TEST 

START 

INPUT DATASET FOR THE LIVER DISEASE PREDICTION 

APPLY PRE-PROCESSING PHASE TO REMOVE MISSING AND 

REDUNDANT VALUES 

APPLYING VOTING CLASSIFIER FOR THE PREDICTION INPUT TEST 
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Classification 
Models: 

 

CNN 

KNN 

Logistic 

Regression 

Predict Health Data as User 

Input 

Performance 
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No Liver Disease Liver Disease 

NO Yes 

4.4 ARCHITECTURE / OVERALL DESIGN OF PROPOSED SYSTEM 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 4.3 System Architecture 
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4.5 ADVANTAGES OF PROPOSED METHODOLOGY 

 
A risk factor of a person may be predicted and individual can get treatment for theirailment. 

Treatment is needed since the incidence rate of cardiovascular illnesses isgrowing at an 

unexpectedly rapid pace and a large number of individuals are ignorant that the ML model 

will be more effective to induce in the task. As a direct result of anticipated that the 

prevalence of cardiovascular illnesses would continue to increase. 

4.6 ALGORITHM IMPLEMENTATION 

 
In this module, implemented different algorithms with the dataset. The first step is training 

the dataset. In this implementation part 80% of the train dataset and 20%of the test dataset. 

Implemented various algorithms like CNN, Random Forest, Decision Trees, Gradient 

Booster, KNN algorithm, Naive Bayes. 

 

4.6.1 K- Nearest Neighbors (KNN) 

KNN is algorithm which is also called as the K-nearest neighboring algorithm. It is also 

called as the lazy learning algorithm. Its motivation is to utilize a database in which the 

information focuses are isolated into a few classes to anticipate the orderof another example 

point. A KNN sorts an example to the class that is most decidedamong K neighboring. K is a 

limitation for adjusting the classification algorithms. 

 

4.6.2 Random Forest 

Random Forest is also called as Random Decision Trees. Random Forest algorithmis a 

machine learning technique where these are a learning tasks, classification andregression 

tasks. 

Random forests or random decision forests are an ensemble learning technique for 

classification, regression and different assignments that works by developing a hugenumber 

of decision trees at training time and yielding the class that is the method ofthe classes 

(classification) or mean forecast(regression) of the individual trees.Random decision forests 

right for decision trees' propensity for overfitting to their training set. In the forest of trees 

has been the immediate connection betweenthe combine trees and the outcome it can get. To 

get increasingly effective and precisepredictions, random forest inserts an additional layer 

of irregularity to 
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stowing. 

 
4.6.3 Gradient Booster 

Gradient boosting is an AI system for relapse and order issues, which delivers an expectation 

show as a group of feeble forecast models, commonly decision trees.It manufactures the 

model in a phase savvy style like other boosting strategies do, and it sums them up by 

permitting enhancement of a self-assertive differentiable lostfunction. 

 

4.6.4 Logistics Regression 

Calculated Regression was for the most part utilized in natural research andapplications in 

the mid-20th century. Logistic regression can deal with any number of numerical as well as 

absolute factors. In addition, it introduces a discrete parallelitem somewhere in the range of 

0 and 1. Strategic Regression processes the connection between the element factors by 

surveying probabilities(p) utilizing an underlying logistic function. 

 

4.6.5 Decision Tree 

Decision Tree calculation has a place with the supervised learning algorithms. In contrast to 

other supervised learning algorithms, a decision tree algorithm can be utilized for taking care 

of regression and classification issues as well. The general thought process of utilizing 

Decision Tree is to make a training model that can use to predict class or estimation of 

objective factors by taking in choice standards derived from earlier data (training data). 

 

4.6.6 Support Vector Machine (SVM) 

SVM algorithm tries to give out hyper planes and split the data into different categories. The 

scikit-learn package in python is employed for implementing SVM. The pre-processed 

information is split into check information and coaching set that is of twenty fifth and seventy 

fifth of the entire dataset severally. An SVM techniquebuilds hyper planes in an exceedingly 

dimensional area. A decent separation is achieved by the hyper plane that has the most 

important distance to the closest coaching information of any category (so-called purposeful 

margin), since generallythe larger the margin the lower the generalization error of the 

classifier. 



23 
 

4.6.7 Naïve Bayes 

Naive Bayes is one of the basic best and ordinarily utilized AI techniques. It is a probabilistic 

classifier that classifies utilizing the speculation of restrictive freedom with the pre-trained 

datasets. From this time forward Naive Bayes classifiers are procedures for finding the 

conventional arrangement of grouping issues for examplespam identification and furthermore 

all-around fit for medical issues.Bayes' Theoremfinds the probability of an occasion occurring 

given the probability of anotheroccasion that has just happened. 

 
4.7 AGORITHM AND PSEUDO CODE 

 
4.7.1 Algorithm 

Step 1: Initialize the target variable and set a threshold value for classification. 

Step 2: Split the data into training and testing sets. 

Step 3: Train a weak model (e.g. decision tree) on the training set and evaluate itsperformance on the 

testing set. 

Step 4: Calculate the residual errors of the weak model and use them to fit a newweak 

model. 

Step 5: Continuously update the model with new data to improve its accuracy overtime and 

provide alerts or warnings when air quality levels exceed safe thresholds. 

 

4.7.2 Pseudo Code 

Import the libraries. 

Dataset < − pd.read csv(‘Dataset name’)for 

feature in dataset.columns: 

print (feature,”:”, len(dataset[feature]. unique ())) dataset[’Gender’] < 

− np.where(dataset[’Gender’]==’Male’, 1,0)X 

< − dataset.iloc[:, :-1]y 

< − dataset.iloc[:, -1] 

X train,X test,y train,y test< −train test split(X smote,y smote, test size=0.3, randomstate=33) 

ordered feature< −ordered rank features.fit(X,y)Import 

Performance Metrics 

RandomForest < − RandomForestClassifier() 

RandomForest < − RandomForest.fit(X train,y train) 
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y pred < − RandomForest.predict(X test) 

AdaBoost < − AdaBoostClassifier() AdaBoost 

< −AdaBoost.fit(X train,y train)ypred < − 

AdaBoost.predict(X test) 

4.8 STEPS TO EXECUTE/ RUN/ IMPLEMENT THE PROJECT 

Step1: Installation of anaconda software 

Download install the Anaconda package 64-bit version and choose the Python 3.6 version. 

This automatically installs Python and many popular data scientist/ML libraries (NumPy, 

Scikit-Learn, Pandas, R, Matplotlib. . . ), tools (Jupyter Notebook,RStudio), and hundreds of 

other open-source packages for your future projects. For example, the Anaconda Jupyter 

Notebook is used for all experiments. OpenCVlibrary is not included though and we will 

install it separately as it is needed for real-time computer vision tasks. 

 

Step2 

Installation of packages Install the necessary packages that are mentioned in the 

requirements.txt file. Open your anaconda prompt and clone the repository git cloneIf you 

have not already created a new virtual environment in Step 1, then create a conda 

environment conda create -n your_env_name python=3.11. 

 

Step3 

Activate new environment Activate the new environment using the anaconda prompt. 

activate your_env_name python setup.py build_ext –in place or try the following as an 

alternative pip install–e. 
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CHAPTER 5 

IMPLEMENTATION AND TESTING 

5.1 INPUT AND OUTPUT 

 
5.1.1 Input Design 

 
The following factors should be considered while designing input for a comparison study on 

machine learning for liver disorders diagnosis: 

 

Data sources 

In order to diagnose liver disease, it is necessary to identify which data sources willbe used, 

such as electronic medical records, liver function tests, imaging data, and clinical data 

analysis. 

 

Data Preprocessing 

The system will need to perform data preprocessing in order to prepare the data foranalysis, 

which will include data cleaning, data transformation, and feature engineering in order to 

prepare the data for analysis. 

 

Feature engineering 

Identify and extract from the data the key features that will be used to train the machine 

learning model based on the features found in the data. In some cases, it may be necessary 

to do this with automated feature engineering methods or with domain expertise in order to 

achieve this goal. 

 

Data storage 

Determine the appropriate storage mechanism for the input data, such as a database or data 

warehouse. This will ensure that the data is easily accessible andcan be efficiently processed 

by the machine learning models. 

 

Data integration 

The aim of this project is to integrate data from different sources and formats in orderto create 

a unique dataset that can be used for the diagnosis of liverdisorders. 
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5.1.2 Output Design 

When designing output for liver disorder diagnosis using machine learning techniques, a 

comparative study, it is important to consider the following factors: Diagnosis and 

classification. 

 

Diagnosis and classification 

Diagnose and classify liver disorders based on input data. A specific disorder, suchas fatty 

liver, cirrhosis, or hepatitis, should be identified along with its severity. 

 

5.2 TESTING 

 
5.3 TYPES OF TESTING 

 
5.3.1.1 Black-box Testing 

Testing is a part of every project to find out bugs. All the projects need testing but types of 

testing for different projects is different. It is also called transparent testing.It is used for the 

internal structures of the application and also working of an application. It is also a functional 

testing. It also involves functional part of the application. 

 

5.3.2 White-box Testing 

Testing is a part of every project to find out bugs. All the projects need testing but types of 

testing for different projects is different. It is also called transparent testing.It is used for the 

internal structures of the application and also working of an application. 
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5.3.3 Unit Testing 

The term “unit testing” refers to a specific kind of software testing in which discrete elements of a 

program are investigated. The purpose of this testing is to ensure that the software operates as 

expected. 

 

 
INPUT 

 
1. Test for data accuracy 

Verify that the sensors used for air quality monitoring are accurate and reliable, andproduce 

data within acceptable ranges. 

 

2. Test for model accuracy 

Verify that the machine learning models can accurately predict the presence of liverdisorders 

and minimize false positives and false negatives 

 

3. Test for model performance 

Verify that the models can handle large datasets in real-time and provide fast results to 

optimize the diagnosis and treatment of liver disorders. ert is timely and appropriate. 
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Test Result 

 

 

Fig 5.1 Unit Testing 

 

5.3.4 Integration Testing 
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The program is put through its paces in its final form, once all its parts have been combined, 

during the integration testing phase. At this phase, we look for places where interactions 

between components might cause problems. 

 

Input 

 
1. Test data pre-processing 

Before feeding the input data into a machine learning model, make sure that the datahas been 

cleaned, normalized, and transformed as properly as possible. 

 

2. Test model building 

Verify that the machine learning model is built accurately using the training dataset,and its 

performance is evaluated using the validation dataset. 

 

3. Test model building 

Verify that the machine learning model is built accurately using the training dataset,and its 

performance is evaluated using the validation dataset. 

 

Test result 

 

 

Fig 5.2 Integration Testing 

 
5.3.5 System Testing 

 
System testing is performed to ensure the overall functionality and quality of a software 

system or application. The overall system is checked rather than its individual components. 

Before to being put into a production environment, a systemmust be put through a battery of 

tests meant to reveal any flaws in its behavior or performance. 
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Input 

 
Ensure the system accepts information about the patient’s medical history, liver function test 

results, and other pertinent information. Check if the system generatesa diagnostic from the 

data input. A certain collection of test cases should becompared to the accurate diagnosis. 

Precision, recall, F1-score, and ROC curves are a few examples of metrics that can be used 

to gauge accuracy. 

 

Test Result 

 

 
 

Fig 5.3 System Testing 
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CHAPTER 6 

RESULTS AND DISCUSSIONS 

6.1 EFFICIENCY OF THE PROPOSED SYSTEM 

 
The proposed system is based on the convolutional neural network (CNN) that creates many 

decision trees. Accuracy of proposed system is done by usingconvolutional neural network 

(CNN) gives the output approximately 94 to 96 percent.The performance of the chronic liver 

disease prediction system is analyzed using three statistical methods called precision, recall, 

accuracy and F- measure. Convolutional neural network (CNN) implements many decision 

trees and also givesthe most accurate output when compared to the decision tree. CNN 

algorithm is used in the two phases. Firstly, the CNN algorithm extracts subsamples from the 

original samples by using the bootstrap resampling method and creates the decisiontrees for 

each testing sample and then the algorithm classifies the decision trees andimplements a vote 

with the help of the largest voteof the classification as a final resultof the classification. The 

CNN algorithm always includes some of the steps as follows: Selecting the training dataset: 

Using the bootstrap random sampling methodwe can derive the K training sets from the 

original dataset properties using the size of all training set the same as that of original training 

dataset. Building the CNN algorithm: Creating a classificationregression tree each of the 

bootstrap training setwill generate the K decision trees to form a Convolutional neural 

network model, uses the trees that are not pruned. Looking at the growth of the tree, 31 this 

approach is not chosen the best featureas the internal nodes for the branches but rather the 

branching process is a random selection of all the trees gives the best features. 

 

Accuracy 

The accuracy of the proposed method liver disease prediction depends on several factors, 

including the quality of the data, the selection of features and algorithms, and the 

appropriate evaluation metrics. Improved accuracy in proposed work using Convolutional 

Neural Network which is 94.95%. In existing algorithm (Decision Tree)accuracy is 71.27. 
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6.2 Comparison of Existing and Proposed System Existing system:(Decision 

tree) 

In the Existing system, we implemented a decision tree algorithm that predicts whether to 

grant the loan or not. When using a decision tree model, it gives the training dataset the 

accuracy keeps improving with splits. We can easily overfit the dataset and doesn’t know 

when it crossed the line unless we are using the cross validation. The advantages of the 

decision tree are model is very easy to interpret we can know that the variables and the value 

of the variable is used to split the data.But the accuracy of decision tree in existing system 

gives less accurate output thatis less when compared to proposed system. 

 

Proposed system (Convolutional Neural Network) 

Convolutional Neural Network algorithm generates more trees when compared to the 

decision tree and other algorithms. Specify the number of trees want in the network and can 

specify maximum of features to be used in the each of the tree. Butcannot control the 

randomness of the network in which the feature is a part of the algorithm. Accuracy keeps 

increasing as increase the number of networks butit becomes static at one certain point. 

Unlike the decision tree it won’t create more biased and decreases variance. Proposed system 

is implemented using the Convolutional Neural Network algorithm so that the accuracy is 

more when compared to the existing system. 

 

Precision-Recall 

The precision-recall curve shows the tradeoff between precision and recall for different 

thresholds. A high area under the curve represents both high recall and high precision, where 

high precision relates to a low false-positive rate, and high recall relates to a low false- 

negative rate and good to show the interaction among them. 

 

Execution Time 

This metric corresponds to the difference of the end and start time of the algorithmicapproach. 

Following Eqn. represents this metric as: 

Execution time= END time of the algorithm- start time of the algorithm So, executiontime 

found after implementing existing algorithm is 0.4 seconds where as proposedalgorithm’s 

execution time is 0.4seconds. 
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TEST 

ID 

ALGORITHM ACTUAL 

OUTPUT 

PREDICTED 

OUTPUT 

SUCCESS 

RATE 

1 Logistic Regression 100 71.0 SUCCESS 

2 Random Forest 100 72.56 SUCCESS 

3 KNN 100 93 SUCCESS 

4 Decision Tree 100 71 SUCCESS 

5 SVM 100 77.82 SUCCESS 

6 CNN 100 94.95 SUCCESS 

Table 6.1 Testing Table 

 

OUTPUT 
 
 

 

Fig 6.1 Logistic Regression 
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Fig 6.2 Random Forest 
 
 
 

 

 
Fig 6.3 Decision Tree 
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Fig 6.4 Gradient Booster 
 
 
 

 

 
Fig 6.5 Neural Networks 
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RESULT 
 
 

 

Fig 6.6 Neural Networks 
 

6.3 SAMPLE CODE 
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OUTPUT 
 

Fig 6.6 Webpage for collecting Parameters 
 

 

Fig 6.7 Displaying the results 
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CHAPTER 7 

 
CONCLUSION AND FUTURE ENHANCEMENTS 

 
7.1 CONCLUSION 

 
Machine learning has shown promising results in the field of liver disease diagnosis.Various 

studies have been conducted to develop models that can accurately predictthe presence of 

liver diseases based on patient data. Theaccuracy of these modelsranges from 70 percent to 

99 percent, depending on the dataset and algorithm used.One of the major advantages of 

machine learning in liver disease diagnosis is its ability to analyze large datasets quickly and 

accurately. Machine learning algorithmscan identify patterns in patient data that may not be 

apparent to human doctors. Thiscan lead to earlier and more accurate diagnoses, potentially 

saving lives. In conclusion, the use of machine learning algorithms for liver disease 

prediction has shown promising results in recent years. The integration of large amounts of 

medicaldata and the ability of machine learning algorithms to identify patterns and make 

accurate predictions has made this approach a promising tool in the early diagnosisof liver 

diseases. 

 

Through this project we have increased the efficiency of the prediction. We have increased 

the accuracy of the prediction algorithms where we have used different algorithms to predict 

the accuracy of the disease at different accuracy levels. We have used a specific dataset Indian 

liver patient dataset where we have 10 attributesand more than 500 patient’s data so it would 

be very useful and give bestaccuracy of the prediction. 

 

7.2 FUTURE ENHANCEMENTS 

 
One area for improvement is the use of more advanced algorithms and models for data 

processing and analysis. This can lead to even more accurate predictions anddiagnoses, as 

well as improved efficiency and speed. Another area forimprovementis the development of 

more comprehensive datasets for training and validation of machine learning models. This 

can help improve the generalizability ofthe models and reduce the risk of overfitting to 

specific datasets. In addition, the integration of different types of data sources, such as 

medical images, laboratory 
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tests, and patient histories, can further enhance the accuracy and reliability of diagnoses. 

Furthermore, the use of machine learning techniques in combination with other medical 

technologies, such as wearable devices and telemedicine, can providemore comprehensive and 

continuous monitoring of patients with liver disorders. 

 

Development of user-friendly interfaces and decision support systems to help medical 

professionals interpret and act on the results generated by machine learningmodels. Overall,  

future enhancements for liver disorder diagnosis using machine learning techniques will 

likely focus on improving accuracy, efficiency, and accessibility, as well as integrating 

multiple data sources and medical technologies to provide more comprehensive and 

personalized patient care. 
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APPENDIX 
 

A. SOURCE CODE 

 
from flask import Flask, render_template, request 

import numpy as np 

import pickle 

app = Flask( name   ) 

model = pickle.load(open('Liver2.pkl', 'rb')) 

@app.route('/',methods=['GET']) 

def Home(): 

return render_template('index.html') 

@app.route("/predict", methods=['POST'])def 

predict(): 

if request.method == 'POST': Age 

= int(request.form['Age']) 

Gender = int(request.form['Gender']) 

Total_Bilirubin = float(request.form['Total_Bilirubin']) Alkaline_Phosphotase = 

int(request.form['Alkaline_Phosphotase']) 

Alamine_Aminotransferase = int(request.form['Alamine_Aminotransferase']) 

Aspartate_Aminotransferase = 

int(request.form['Aspartate_Aminotransferase']) Total_Protiens 

= float(request.form['Total_Protiens'])Albumin = 

float(request.form['Albumin']) 

Albumin_and_Globulin_Ratio = 

float(request.form['Albumin_and_Globulin_Ratio']) 

values = 

np.array([[Age,Gender,Total_Bilirubin,Alkaline_Phosphotase,Alamine_Aminotransf 

erase,Aspartate_Aminotransferase,Total_Protiens,Albumin,Albumin_and_Globulin 

_Ratio]]) 

prediction = model.predict(values) 

return render_template('result.html', prediction=prediction)if 

   name == " main ": 

app.run(debug=True) 
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B. SCREENSHOTS 
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If you have Liver Disease 
 
 

 

 

If no Liver Disease 
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C. RESEARCH PAPER 
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