South Asian Journal of Engineering and Technology Research Article

Open Access Full Text Article 121(2022) 132-141 DOI: 10.26524/sajet.2022.12.20

Machine learning approaches for optimal prediction of liver
fibrosis cruelty

Dr. R. Mekala?, S. Balachandar®, Dr. R. Chinnaiyan¢

“Professor & Head , Department of CSE, Sri Ranganathar Institute of Engineering and Technology, Coimbatore,
Tamilnadu, India

bResearch Scholar , Department of MCA , VTU -RC , CMR Institute of Technology , Bangalore, Karnataka, India

Professor & Head , Department of MCA, AMC Engineering College, Bangalore, Karnataka, India

Corresponding author. Abstract
Correspondence: Dr. R. Mekala Noninvasive assessment of severity of liver fibrosis is crucial for understanding
E-mail: menaka78@gmail.com histology and making decisions on antiviral treatment for chronic HBV in view of the

associated risks of biopsy. aimed to develop a computer-assisted assessment system for
the evaluation of liver disease severity by using machine leaning classifier based on
physical-layer with serum markers. The retrospective data set, including 920 patients,
was used to establish Decision Tree classifier (DTC), Random Forest Classifier (RFC),
Logistic Regression Classifier (LRC), and Support Vector Classifier (SVC) for liver
Keywords fibrosis severity assessment. Training and testing samples account for 50% of the data
Application, data, physical layer set, respectively. The best indicator combinations were selected in random
combinations of 24 indicators including 67 108 760 group indicators by four different
machine learning classier. The resulting classifiers prospectively tested in 50% testing
patients, and the sensitivity, septicity, overall accuracy, and receiver operating
characteristics (ROC) were used to compare four classifiers to existed 19 models. Results
show that the RFC-based classifier system, with 9 indicators, is feasible to assess
severity for liver fibrosis with diagnostic accuracy (greater than 0.83) superior to
existing 19 models. Additional studies based on a large data set with full serum markers
and imaging information are necessary to enhance diagnostic accuracy and to expand
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clinical application.

[. INTRODUCTION

Continuous liver disease (CLD) is common from one end of the world to the other. CLD is cause d by a variety of
factors, the most well-known of which being chronic hepatitis B (CHB). The stage of liver fibrosis is a good predictor of
sickness severity and frequently indicates the need for more refined therapy. Liver biopsy is currently the best method
for evaluating liver fibrosis, but it has a few drawbacks, including heartlessness, results, examining errors (examples
represent around 1/50,000 of the entire liver), unrepeatable tasks in short time periods, perplexed running
methodology, emotional spectator blunder, and significant expenses. The drawbacks may play a role in the recurrence of
liver biopsy prognostic errors and hopeless patient consistency. As a result, methods for measuring the amount of liver
fibrosis that are both safe and non-intrusive have become popular. There is now a growing number of reliable non-
obtrusive approaches that are commonly used in logical practice. This has resulted in a significant reduction in the need
for liver biopsy, particularly in cases of viral hepatitis.

Actually, thanks to cutting-edge serum indicators, ultrasound imaging, and appealing reverberation imaging
measuring techniques, non-invasive detection and differentiation of liver cirrhosis is now very precise. The capacity to
test for hepatic fibrosis in the same patient on several times without difficulty is a significant benefit of non-invasive
detection and assessment of liver fibrosis. Serum pointers provide a high application rate (>95%) as well as perfect
repeatability. Because n one of these indicators are exclusive to the liver, their results can be influenced by a variety of fa
ctors, including the patient's overall health. Future highlights are expected to improve hepatic fibrosis planning
uniformity and precision. The most acceptable medications contain all the earmarks of being transitory elastography
and appealing reverberation elastography, which provide solid outcomes in differentiating fibrosis in advanced stages.
This week's programming will most likely showcase the most recent improvements in the creation of a non-obtrusive
approach.
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LITERATURE SURVEY

In recent years, computer assisted quantitative technology has advanced. These approaches employ image texture
analysis, a popular diagnostic tool for liver fibrosis. As a result, a number of researchers are concentrating their efforts
on researching the image texture properties of distinct fibrosis stages. Texture analysis investigates the spatial
variability of grey levels in an image by employing a sequence of mathematical equations to create a set of
characteristics related to picture texture. The following are the limits of existing methodologies based on traditional
machine learning: Only a few features are derived from the classification features, which are mostly dependent on
subjective human experience. Image, video, speech, and audio processing have all benefited from deep convolution
networks, although regular networks are mainly used for text and voice.

PROPOSED METHODOLOGY

As an artificial intelligence technology, deep learning has gained traction. It enables the creation of a model with
many processing layers for the investigation of data representation at various levels of abstraction. After a chronic liver
injury, liver fibrosis is a set of pathological and physiological processes that result in liver cell necrosis and degeneration,
Extracellular matrix and collagen are finally deposited as a result of this process.

For early diagnosis and fast execution of appropriate treatment regimens, early identification and correct staging
of fibrosis and cirrhosis are critical. Liver cancer has a 50% probability of arising from severe liver fibrosis. For detecting
and staging liver fibrosis, a biopsy is commonly regarded as the gold standard. This approach, however, has several
disadvantages, such as the likelihood of discomfort and sampling variability, as well as limited patient acceptance.
Furthermore, whether a tissue diagnosis of liver fibrosis is required is still debatable. The degree of liver fibrosis can be
measured using computer-assisted quantitative and deep learning methods.

IMPLEMENTATION
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CONCLUSION

A computer assisted technique was developed in this present application to estimate the degree of chronic HBV
liver fibrosis. When compared to 19 current models and other machine learning approaches, RFC with 9 indications has
the potential to better identifying the severity of liver fibrous is, particularly in the S2 and S3 stages. It is impossible to
overestimate the value of high quality training data in the development of a classifier. Future research based on large
data sets, s uch as serum manufacturer and physical layer imaging information, will be required to improve diagnosis
accuracy and make practical application simpler.

References

1.

10.

11.

12.

13.

14.

15.

Balachandar S., Chinnaiyan R. (2019) Centralized Reliability and Security Management of Data in Internet of
Things (IoT) with Rule Builder. In: Smys S., Bestak R., Chen JZ., Kotuliak I. (eds) International Conference on
Computer Networks and Communication Technologies. Lecture Notes on Data Engineering and
Communications Technologies, vol 15. Springer, Singapore

Balachandar S., Chinnaiyan R. (2019) Reliable Digital Twin for Connected Footballer. In: Smys S., Bestak R., Chen
JZ., Kotuliak I. (eds) International Conference on Computer Networks and Communication Technologies. Lecture
Notes on Data Engineering and Communications Technologies, vol 15. Springer, Singapore

Druv patel , Rahul seth, vikas Mishra” real -time bus tracking sysyem “ international research journal of

engineering and technology volume: 04 issue :03 - march -2017.

G Sabarmathi, R Chinnaiyan (2019), Envisagation and Analysis of Mosquito Borne Fevers: A Health Monitoring
System by Envisagative Computing Using Big Data Analytics, Lecture Notes on Data Engineering and
Communications Technologies book series (LNDECT, volume 31), 630-636. Springer, Cham

G. Sabarmathi and R. Chinnaiyan, "Investigations on big data features research challenges and applications,"
2017 International Conference on Intelligent Computing and Control Systems (ICICCS), Madurai, 2017, pp. 782-
786.

G. Sabarmathi and R. Chinnaiyan, "Reliable Machine Learning Approach to Predict Patient Satisfaction for
Optimal Decision Making and Quality Health Care,” 2019 International Conference on Communication and
Electronics Systems (ICCES), Coimbatore, India, 2019, pp. 1489-1493

Hari Pranav A;M. Senthilmurugan;Pradyumna Rahul K;R. Chinnaiyan, "iot and Machine Learning based Peer to
Peer Platform for Crop Growth and Disease Monitoring System using Blockchain,” 2021 International
Conference on Computer Communication and Informatics (ICCCI), 2021, pp. 1-5, doi:

M Swarnamugi, R Chinnaiyan (2019), loT Hybrid Computing Model for Intelligent Transportation System (ITS),
Proceedings of the Second International Conference on Computing Methodologies and Communication (ICCMC
2018), 802-806.

M. Swarnamugi ; R. Chinnaiyan, “IoT Hybrid Computing Model for Intelligent Transportation System (ITS)”,
IEEE Second International Conference on Computing Methodologies and Communication (ICCMC), 15-16 Feb.
2018.

M. Swarnamugi; R. Chinnaiyan, “Cloud and Fog Computing Models for Internet of Things”, International Journal
for Research in Applied Science & Engineering Technology, December 2017.

Mohammed F. Alrifaie, Norharyati Harum, MohdFairuzlskandar Othman, IrdaRoslan, Methaq Abdullah
Shyaa,“vehical detection and tracking system iot based”, International research journal of engineering and
techanology volume:05 isuue: 08 - aug 2018

Preetika B, ; M. Latha; M. Senthilmurugan; R. Chinnaiyan, , "MRI Image based Brain Tumour Segmentation using
Machine Learning Classifiers,” 2021 International Conference on Computer Communication and Informatics
(Icccn, 2021, pp. 1-9, doi: 10.1109/1CCCI50826.2021.9402508.

S G vijaykumari ,Reshma r, b kirthna “Transport tracking using raspberry pi “,international journal of pune and
ap-used mathematic volum 119 no.15 june 2018.

S. Balachandar, R. Chinnaiyan (2019), Internet of Things Based Reliable Real-Time Disease Monitoring of
Poultry Farming Imagery Analytics, Lecture Notes on Data Engineering and Communications Technologies book
series (LNDECT, volume 31), 615- 620. Springer, Cham

S.Balachandar, R.Chinnaiyan (2018), A Reliable Troubleshooting Model for IoT Devices with Sensors and Voice
Based Chatbot Application, International Journal for Research in Applied Science & Engineering
Technology,Vol.6,Iss.2, 1406-1409.

140



16.

17.

18.

19.

20.

21.

Dr. R. Mekala et.al(2022)

S.Balachandar , R.Chinnaiyan (2018), Centralized Reliability and Security Management of Data in Internet of
Things (IoT) with Rule Builder, Lecture Notes on Data Engineering and Communications Technologies 15, 193-
201.

S.Balachandar , R.Chinnaiyan (2018), Reliable Digital Twin for Connected Footballer, Lecture Notes on Data
Engineering and Communications Technologies 15, 185-191.

Ibrahim, S. Jafar Ali, and M. Thangamani. "Prediction of Novel Drugs and Diseases for Hepatocellular Carcinoma
Based on Multi-Source Simulated Annealing Based Random Walk." Journal of medical systems 42, no. 10 (2018):
188.

Ibrahim, S. Jafar Ali, and M. Thangamani. "Enhanced singular value decomposition for prediction of drugs and
diseases with hepatocellular carcinoma based on multi-source bat algorithm based random
walk." Measurement 141 (2019): 176-183

Innovative drug and disease prediction with dimensionality reduction and intelligence based random walk
methods, Ibrahim, S.J.A.,, Thangamani, M. International Journal of Advanced Trends in Computer Science and
Engineering, 2019, 8(4), pp.- 1668-1673

Compound feature generation and boosting model for cancer gene classification Ibrahim, S. Jafar Ali
Ibrahim., Affir, A.M., Thangamani, M. International Journal of Engineering Trends and Technology, 2020,
68(10), pp- 48-51

141


https://www.scopus.com/authid/detail.uri?authorId=57198098842
https://www.scopus.com/authid/detail.uri?authorId=36613687500
https://www.scopus.com/authid/detail.uri?authorId=57198098842
https://www.scopus.com/authid/detail.uri?authorId=57198098842
https://www.scopus.com/authid/detail.uri?authorId=57219950707
https://www.scopus.com/authid/detail.uri?authorId=36613687500
https://www.scopus.com/authid/detail.uri?authorId=57198098842#disabled

