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ABSTRACT
Aim: This work provides an effective approach to detect liver 
disorder using customised SVM algorithm in comparison with 
random forest algorithm to measure accuracy. Materials & 
Methods: For identification of effective approaches to detect 
liver disorder, the customised SVM algorithm is used compara-
tively with the random forest algorithm which is an existing al-
gorithm. The number of samples used in each group is 20. Pre-
test analysis was done from clinical.cal.com by keeping G-power 
at 80%, threshold at 0.05% & confidential interval 95%. Result: 
This is an innovative liver disorder detection method and it is 
observed that the customised SVM algorithm is much better 
than random forest algorithm. Each sample gives different ac-
curacies where customised SVM have better mean accuracy 
93.80% which is greater than random forest algorithm 91.25%. 
The statistical results are also provided where SVM and random 
forest algorithms have statistical insignificance different values 
p=0.176 i.e., p>0.05 (Independent sample T-test). Conclusion: 
This study concludes that the random forest algorithm is having 
less accuracy value when compared to customised SVM algo-
rithm 93.80%. By this study the effective approach for detection 
of liver disorder was determined.
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INTRODUCTION
Liver disorders and liver cancers are common 

nowadays. Liver disorders are deadly diseases and the 
detection and determination of liver disorders at ini-
tial stages are vital and when untreated it causes liv-
er cancer. An abnormal development of cells is called 
cancer. It is usually the result of a specific cell that is 
infected, causing the cells to lose control components, 
causing the abnormal development, contaminating 
nearby tissues, spreading to other parts of the body 
(Vadali, Deekshitulu, and Murthy 2019). A primary 
liver cancer called Hepatocellular Carcinoma (HCC) 
is the second most common cause of cancer-related 
deaths worldwide; early stages of liver carcinoma have 
a survival rate of 80%, and recovery from liver cancer 
depends largely on the time of diagnosis. As an ear-
ly detection and monitoring of HCC disease, support 
vector machines (SVM) have been mostly used as an 
effective approach to segment and classify retinal lay-
ers based on cross-sectional visualisation of the optical 
coherence tomography imaging modality (Zhu et al. 
2020). In computing, Artificial Intelligence (AI) refers 
to the use of computer knowledge to simulate intelli-
gent behaviour and innovative liver disorder detection 
methodology with nominal human involvement. Ma-
chine learning is a subset of AI techniques. A machine 
learning predictive model is an effective approach to 
diagnose chronic diseases. Chronic diseases account 
for a large portion of international health costs. Pa-
tients with chronic diseases require lifelong treatment. 
AI refers to the use of automated diagnosis process-
es in medicine, as well as the treatment of those who 
need medical attention (Battineni et al. 2020). Liver 
cancer takes place because of the incorporation of ge-
netics, hepatitis B and hepatitis C virus. Tumours are 
of two sorts – kind and dangerous. A kind tumour isn’t 
cancerous, it can be removed and it’ll not come back 
after expulsion. Malignant stage is critical and is also 
known as hepatocellular carcinoma or malignant hep-
atoma. The tree classifier result has been analysed with 
a random forest algorithm and evaluated towards per-
formance (accuracy, precision and recall) and error 
analysis (Tiwari, Chakrabarti, and Chakrabarti 2018). 
The various machine learning methods are carried 
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out and compared to get the best algorithm. The best 
predictions are carried out to produce three models 
and the machine learning algorithms are worked with 
the predictions of each of the three models (Sorino et 
al. 2020).Our team has extensive knowledge and re-
search experience that has translate into high quality 
publications (Chellapa et al. 2020; Lavanya, Kannan, 
and Arivalagan 2021; Raj R, D, and S 2020; Shilpa-Jain 
et al. 2021; S, R, and P 2021; Ramadoss, Padmanaban, 
and Subramanian 2022; S. Wu et al. 2020; Kalidoss, 
Umapathy, and Rani Thirunavukkarasu 2021; Kaja et 
al. 2020; Antink et al. 2020; Paul et al. 2020; Malaikol-
undhan et al. 2020) 

Many articles have been published on detection 
of liver disorders using the SVM algorithm since the 
last 5 years. In IEEE xplore 13 articles were published 
and in science direct 54 articles were published from 
the last 5 years. A medical healthcare condition that 
accompanies liver disorder is named as liver cancer. 
Liver disorders lead to sudden health changes like he-
patocellular carcinoma that accurately administers the 
working of the liver and assists in influencing other 
organs within the body. Machine learning strategies 
can be utilised to urge the result of a test with unclear 
degree of accuracy. Data mining classification tech-
niques like Decision Tree, Support Vector Machine, 
Fine Gaussian and Linear Discriminant algorithms 
are some effective approaches to be applied (Gogi and 
Vijayalakshmi 2020). This research presents an auto-
mated approach for segmenting the liver image from 
abdominal computed tomography imaging and clas-
sifying it as normal or pathological. The goal of this 
research is to create computer-aided liver analysis 
which can segment and classify the liver for assisting 
physicians in treatment, planning and surgery. The 
feature vectors are given as input to train the support 
vector machine classifier, to classify healthy or un-
healthy liver. The classifier performances are assessed 
and analysed using various quality metrics like accu-
racy, sensitivity, specificity and misclassification rate 
(Muthuswamy 2019). To detect the liver among over-
lapping organs and tissues in a CT picture, the sug-
gested strategy employs a learning approach called 
support vector machine classifier. It also employs a 
systematic strategy for identifying and extracting liv-
er lesions or tumours utilising picture smoothing and 
refining techniques. Some innovative liver disorder 
detection methods entailed extracting the lesion using 
a common reference point as a backbone (Madhu and 

Ganapathy 2021). Advanced data mining techniques 
are utilised in medical research and to uncover knowl-
edge in databases. This article looked into diabetes, 
tumours and liver disease prediction systems using 
a larger number of input variables. On the diabetes, 
tumour, and liver disease datasets, the data mining 
classification algorithms, support vector machine and 
random forest are examined (Jatav and Sharma 2018). 

The accuracy in detecting the liver disorder us-
ing existing algorithms is found to be very low and 
the mean accuracy is also low. This necessitated con-
ducting research as part of this project. As a result, the 
goal of this paper is to present an innovative machine 
learning model, where the forecast accuracy is higher.

MATERIALS AND METHODS
This work is carried out in Saveetha School of En-

gineering at BioMedical Engineering Department. On 
the basis of ethical approval this work is only based on 
human disease datasets instead of working on human 
body samples. Total number of groups performed in 
this work is two. The total number of sample sizes 
required for comparison of a customised SVM algo-
rithm with random forest algorithm in diagnosis of 
liver disorder is twenty. Pre-test analysis was also done 
from clinical.cal.com (Jaganathan, Tayara, and Chong 
2021) by keeping G-power at 80%, Threshold at 0.05% 
& confidential interval is 95%.

This work is mainly based on machine learning al-
gorithms in which different sets of patients’ liver image 
datasets were taken and processed. The two sample 
groups were taken in which the two machine learning 
algorithms were compared on diagnosis of liver disor-
der; they are customised SVM algorithm and random 
forest algorithm. For the group 1 and group 2 samples, 
the input images were taken from kaggle.com website.
The support vector machine is a widely used innova-
tive liver disorder detection method and regression 
prediction tool that uses machine learning techniques 
to enhance predicted accuracy while avoiding over-
fitting the data. Overfitting of the data must always 
be avoided when using a superior learning approach 
(AhmedK, Aljahdali, and Hussain 2013).

Overall testing setup was done on a computer us-
ing MatLab a2014 software. Testing procedures were 
carried out by obtaining datasets from Kaggle.com. 
The images were then given to groups I and II for sim-
ulation, and the output was executed. The obtained 
output data values were noted. 
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Statistical Analysis
The statistical analysis was carried out by using the 

SPSS software. The significance is evaluated by using 
the independent t-test. The independent variables are 
input images and the dependent variable is accuracy. 
The analysis is carried out under an independent sam-
ple T-test. Using the SPSS software the standard devia-
tion, standard error of mean were also evaluated.

RESULTS
In this work, it is observed that the innovative liver 

disorder detection method using customised support 
vector machine algorithm is much better than random 
forest algorithm. The MRI and CT images of liver dis-
orders are taken from kaggle.com and processed in 
MatLab a2014 software. The accuracy for SVM and 
random forest is obtained and it is found that the 
SVM algorithm provides an highest accuracy value of 
94.41%.

From Table 1. the accuracy of 20 samples was com-
pared between customised SVM and random forest 
algorithm. Each sample gives different accuracies 
where customised SVM gets a better accuracy value of 
94.41% which is greater than random forest algorithm 
91.93%.

In Table 2. the statistical analysis of group 1 pro-
vides SVM mean accuracy as 93.80%, standard devi-
ation as 0.54239 and standard error mean as 0.12128. 
whereas group 2 random forest mean accuracy is 
91.25%, standard deviation is 0.46113 and std. error 
mean is 0.10311. The independent sample t-test is per-
formed which is shown in Table 3. On the basis of in-
significance difference the p value obtained was 0.176 
i.e., p>0.05.

Figure 1 (a) is the sample original image that is giv-
en as input to both the algorithms. In Fig. 1 (b) the 
original image is converted into a binary image. The 
binary images are images that have been quantised to 
two values, usually denoted as 0 and 1. By changing 
the pixel values the binary image is converted into a 
filtered image which is depicted in Fig. 1 (c). The out-
put image using customised SVM algorithm is depict-
ed in Fig. 1 (d) and in Fig. 1 (e) the output image by 
using random forest algorithm is shown.

In Fig.2. the performance analysis of SVM and ran-
dom forest are denoted by its accuracies. Performance 
analysis compares the mean accuracy values of SVM 
and random forest algorithm. In Fig.3. by comparing 
SVM and random forest algorithms in IBM-SPSS soft-

ware the predicted accuracy value is provided in the 
bar graph. 

DISCUSSION 
This study clearly observes that the customised 

SVM algorithm is much better than random forest 
algorithm on diagnosis of liver ailments. This work 
gives p value greater than 0.05 where the obtained p 
value is 0.176, which shows statistically insignificant 

Table 1
The accuracy of liver disorder samples using customised SVM 
and random forest algorithms. The maximum accuracy of 
the support vector machine algorithm has a value of 94.41% 
whereas the maximum accuracy of random forest is 91.9%.
SAMPLES SVM 

Accuracy (%) 
RANDOM FOREST 

Accuracy (%) 
1 93.49 90.53
2 94.20 91.93
3 93.42 91.62
4 94.41 91.24
5 94.39 90.73
6 94.23 91.05
7 93.92 91.45
8 94.39 91.82
9 93.02 91.32
10 93.90 91.49
11 94.49 91.69
12 93.56 91.38
13 92.72 90.27
14 93.55 91.22
15 93.76 91.41
16 93.39 91.47
17 93.00 90.32
18 94.33 91.52
19 94.40 91.26
20 93.50 91.28

 

Table 2
Statistical analysis of SVM and random forest algorithm.The 
group statistics provides mean, standard deviation and stan-
dard error mean of the accuracy for a total sample of 40. The 
customised SVM algorithm has better accuracy than random 
forest algorithm.

GROUP STATISTICS
Accu-
racy

Group N Mean Standard 
deviation

Standard 
error 
mean

SVM 20 93.8035 .54239 .12128
Random forest 20 91.2500 .461113 .10311



Issue 25. December 2022 | Cardiometry | 1027

difference. Diverse innovative calculations are intro-
duced for malignant growth illness forecast. 

In a variety of medical applications, classification al-
gorithms are frequently used. The goal of classification 
is to create a model that can predict the class labels of 
unknown data. Various machine learning approach-
es and innovative liver disorder detection methods 
have been used by a number of researchers to detect 

liver problems in an automated manner. The majority 
of these methods depend on textural analysis of ultra-
sound images using statistical characteristics, which is 
then followed by a machine learning classifier such as a 
support vector machine, random forest or hierarchical 
classification (Hamid et al. 2017). Two different algo-
rithms are taken for the purpose of classification of the 
liver patients data values gained from the AP dataset. 

Table 3
Independent sample t-test analysis on liver disorder diagnosis using IBM-SPSS software. The mean standard deviation and signif-
icance difference of the customised SVM algorithm has better accuracy consistency with the random forest algorithm. There is a 
significant difference between two groups since p<.05 (independent T-test).
ACCU-
RACY

Levene’s Test 
for Equality of 

Variances

T-Test for Equality of Mean 95% Confidence 
interval of the 

Difference
F Sig. t df One-sid-

ed p
Two-Sid-

edp
Mean 
diff.

Std.Er-
rordiff.

Lower Upper

Equal variances 
assumed

1.898 .176 16.041 38 <.001 <.001 2.55350 .15919 2.23124 2.87576

Equal variances 
not assumed

16.041 37.041 <.001 <.001 2.55350 .15919 2.23096 2.87604

    
                               (a)                                                          (b)                              
 

        
                                (c)                                                          (d) 
 

                                     
                                                              (e)  

Fig. 1. The sample original image and the simulated images. 
(a) sample original image. (b) binary image. (c) filtered image. 
(d) simulated results using SVM algorithm. (e) Random forest 
algorithm.

Fig. 2. Performance analysis of SVM and random forest denot-
ed by its accuracy. Performance analysis compares the mean 
accuracy values of SVM and random forest algorithms and rep-
resents them in a bar graph.

Fig. 3. By comparing SVM and random forest algorithm on di-
agnosis of liver disorder, the accuracy values are represented in 
a bar graph with X axis represents customised SVM and ran-
dom forest algorithms and Y axis represents the mean accuracy 
with +/-2SD
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The calculations have been surveyed based on their 
performance, accuracy, exactness and recall. It per-
formed boosting methods on the classifying calcula-
tions for the headway of the result. The last stage gave 
superior and improvised datas of accuracy (Veena et al. 
2018). The point of this work is to clarify the methods 
of expectation of inveterate liver disease from heredi-
tary microarrays to the computer science community 
in an exertion to direct machine learning effects in that 
heading. It also proposes several attempted and tired 
human bodies of trillions of cells which are indistin-
guishable for the fourmost portion in structure and 
shape (Sontakke, Lohokare, and Dani 2017) (Reza et 
al. 2021). The naive bayes and support vector machine 
techniques were employed in this study of SVM. The 
performance variables, such as classification accuracy 
and execution time are used to compare these classifi-
er algorithms. According to the findings of the experi-
ments the SVM is a better classifier for predicting liver 
disorders (Jatav and Sharma 2018) 

Some of the articles give the opposite result as the 
random forest algorithm shows better accuracy. The 
findings indicate that machine learning algorithms 
are well adapted for predicting fatty liver disorder in 
a meaningful way. Fatty liver disease is a common 
critical illness consequence that is linked to increased 
mortality and morbidity. Traditional diagnostic and 
treatment plans have become less popular in recent 
years. To decrease the possibility of mistakes, categori-
zation methods are required. It will assist clinicians in 
making appropriate judgement in a timely way (C.-C. 
Wu et al. 2019). The main goal in this proposed study 
is to develop an efficient liver disease categorization 
system. On the Indian liver patient disease data set, 
the authors employed random forest, support vector 
machine and adaboost techniques, with random for-
est providing the best accuracy of 93% (Pahari and 
Choubey 2022). 

The limitations of this work is during testing and 
training the datasets, the data inequality has been a 
major issue. Equal number of standard images with 
balanced data should be provided to avoid the issue. In 
future study artificial intelligence based methods can 
be provided to determine the characteristics of patients.

CONCLUSION
This study concludes that the random forest RF al-

gorithm is having less accuracy value when compared 
to customised SVM algorithm 93.30%. The effective 

approach of this innovative liver disorder detection 
method provides better accuracy for detection of liver 
disorder when compared to other classifiers.
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