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ABSTRACT
Aim: The ultimate aim of this work is to show the better mean 
accuracy of CNN algorithm in comparison with random forest 
algorithm on detection of liver disorder. Materials & Methods: 
For identification of effective approaches to detect liver disorder, 
the conventional neural network algorithm is used comparatively 
with the random forest algorithm which is an existing algorithm. 
For each group sample size is taken as 20 and total sample size 
is taken as 40. Sample size calculation was done using clincalc.
com by keeping g-power at 80%, confidence interval at 95 % 
and threshold at 0.05 %. Result: By this innovative liver disorder 
detection method, it is concluded that the random forest algo-
rithm is much lower than CNN algorithm in predicting the liver 
disorder. Each sample shows different accuracy values, the over-
all mean accuracy values shows that the CNN algorithm is having 
greater accuracy of 95.86% than the random forest algorithm 
which is having 93.88% on analysis of liver disorder approach. 
For CNN and random forest algorithms the statistical significance 
of different values is p=0.001 i.e., p<0.05 (Independent sample 
T-test) provided by statistical results. Conclusion: On analysis of 
liver disorder it is clearly known that the CNN algorithm shows 
better mean accuracy value then random forest algorithm. The 
CNN algorithm shows the accuracy of 95.86% and random forest 
shows the accuracy of 93.88%.
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INTRODUCTION
Patients with liver illness are on the rise, and the 

disease’s signs are difficult to spot. As a result of the 
fact that many patients have liver damage yet appear 
to be healthy, many doctors fail to identify the condi-
tion. Failure to detect can lead to the wrong medicine 
and therapy. As a result, precise detection is required 
to assist the medical practitioner in providing appro-
priate medicine and medical therapy. Dimensionality 
reduction is accomplished using Modified Principal 
Component Analysis in the suggested study (Jeyal-
akshmi et al. 2021). Using Artificial intelligence, an 
innovative liver disorder detection method has been 
used to analyse pictures and diagnose hepatocellular 
carcinoma HCC and liver masses using Convolutional 
Neural Networks CNN. CNN is a deep learning like 
machine learning algorithm, has proven its capacity 
to recognise certain characteristics that can diagnose 
pathological lesions. Deep learning in conventional 
neural networks is utilised for pattern classification 
of images and it works under the strategies of artifi-
cial intelligence (Yasaka et al. 2018). Classification of 
liver diseases and liver masses at early stages plays a 
major role in patients’ lives. The conventional neural 
network performs the classification and diagnosis of 
Computer Tomography (CT) images with acceptable 
range of threshold values. Using a perceptual hash 
function with CNN algorithm a hybrid model called 
fused perceptual hash based CNN is performed. For 
CT images the proposed method is used for design-
ing and differential diagnosis from benign to malig-
nant masses for liver disorders is performed (Özyurt 
et al. 2019). For many clinical applications the proper 
liver segmentation is a key step for innovative liver 
disorder detection and for computer-assisted diagno-
sis. Segmentation of the liver is still challenging due 
to its complex anatomy and the presence of patholo-
gies, and its diverse shape. This article presents a new 
two-step DSL model for liver detection and segmen-
tation (Tang et al. 2020). The unhealthy liver tissues 
and damaged tissues caused the major liver disorders, 
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whereas the major mortality rate of liver disorders 
are increasing nowadays. Every disorder can be cured 
when it is identified initially. At the initial stage the 
liver infections are weak and it can be easily curable. 
So the author proposes a technique to segment the liv-
er tissues and lesions from the computer tomography 
image and the technique employed for segmentation 
was conventional neural networks that have proven 
good results in variety of tasks (Bueno 2017).Our team 
has extensive knowledge and research 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; Wu et al. 2020; Kalidoss, Umapathy, and Rani 
Thirunavukkarasu 2021; Kaja et al. 2020; Antink et al. 
2020; Paul et al. 2020; Malaikolundhan et al. 2020) 

From the past 5 years, a total of 650 articles are pub-
lished in google scholar among them 180 are posted in 
Science Direct and 200 are in Scopus. The Comput-
er Aided Diagnosis (CAD) on liver disease and liver 
cancer are mainly based on traditional feature engi-
neering methods. These methods are situated to sev-
eral drawbacks such as lower accuracy obtaining and 
high computational cost. Nowadays these drawbacks 
are overcomed by utilising deep learning models by 
getting large scale medical image data from implicit-
ly capturing intricate structures (Ghoniem 2020) and 
also with Artificial Intelligence techniques. It is also 
used to estimate the benefits of additional information 
present in CT image datasets. When utilising convo-
lutional neural networks for completely programmed 
localisation and classification of liver injuries in CT 
pictures, CNN needs a high amount of training sam-
ples to identify the liver disorders. In CNN method 
the initial stage takes place the localisation process and 
the second stage does the classification process of liver 
lesions (Shapira et al. 2020). In this method 2D and 3D 
values of MRI and CT images for patients with hepa-
tocellular carcinoma are taken for classifying liver dis-
orders in fully trained conventional neural networks. 
The probability calibration and classification are im-
proved by using embedded decision-based informa-
tion (Zhang et al. 2020). The authors propose a ran-
dom forest classifier for distinguishing acceptability of 
liver MR pictures utilising handcrafted property and 
profound convolutional neural systems, and analyse 
the relative part of these two components in connec-
tion to the preparing test estimate. The HC highlights, 

particularly created for this application, incorporate 
gaussian blend models, Euler characteristic bends and 
surface investigation (Lin et al. 2020).

The existing algorithms are found to be giving less-
er mean accuracy values on diagnosis of liver disorder. 
This necessitates to work on this research. Hence, the 
aim is to give better accuracy on the process of inno-
vative liver disorder detection.

MATERIALS AND METHODS
This study was carried out at the Department of 

BioMedical Engineering in Saveetha School of Engi-
neering, Chennai. On the basis of an ethical approach, 
human samples are not used and this works on human 
liver images. Two groups are used to analyse the accu-
racy prediction of liver disorder. Group 1 denotes the 
CNN algorithm and Group 2 denotes random forest 
algorithm. For each group there are 20 samples taken 
and processed in MatLab a2014 software. A total of 40 
samples are taken and processed. By keeping g-power 
at 80%, Confidential interval at 95% and threshold at 
0.05% the pre-test analysis was done.

Conventional neural network is a class of artificial 
neural networks that have been widely used in bio-
medical and clinical research (Azer 2019). Group 1 
samples are preprocessed under the CNN algorithm. 
In group 2, samples are preprocessed under the ran-
dom forest algorithm. The aim of this work is to ob-
tain the better accuracy value of CNN algorithm in 
comparison with random forest algorithm. It is mainly 
based on the Machine learning process in which dif-
ferent images are taken and given in MatLab a2014 
software for preprocessing. For sample preparation 
the group 1 sample images are taken from the kaggle.
com website. For group 2 the sample images are taken 
from the kaggle.com website.

Overall training process was done on a computer 
software named MatLab a2014 with all add-ons in-
stalled. 

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 vari-
ables are input images and the dependent variable is 
accuracy. The analysis is carried out under an inde-
pendent sample T-test. Using the SPSS software the 
standard deviation, standard error of mean were also 
evaluated.
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RESULTS
In this work it has been observed that the conven-

tional neural network algorithm is much better than 
the random forest algorithm on the basis of observa-
tion on liver disorder diagnosis. The dataset values 
are taken as images of liver disorder from Kaggle.com 
website. The liver disorder image values are given to 
the MatLab a2014 software. From the software the ac-
curacy values are obtained for CNN and random forest 
algorithms. From the output it clearly shows that CNN 
algorithm gives a better mean accuracy of 95.86% than 
the random forest algorithm of 93.88%.

In Table 1 the comparison of CNN algorithm with 
random forest algorithm for 20 samples with their ac-
curacy value is shown. CNN algorithm shows a max-
imum accuracy value of 96.70% and random forest 
algorithm shows the maximum value of 94.91%.

In Table 2 the statistical analysis for group 1 which is 
CNN,the mean accuracy value is 95.86%, standard de-
viation is 0.51617 and standard error mean of 0.11542 
is depicted. The mean accuracy value of 93.88%, stan-
dard deviation of 0.75985 and standard error mean of 

0.16991 are obtained from statistical analysis of group 
2 random forest algorithm in IBM-SPSS tool. From 
Table 3 the significant p value obtained is 0.001 i.e., 
p<0.05,which is observed from IBM-SPSS software on 
analysis of mean accuracy using T-test for equality of 
variances and means keeping equal variances. 

Figure 1 shows the performance analysis of the two 
algorithms. The performance analysis is the different 
accuracy values obtained by analysing the different 
samples which are different images given to both the 
algorithms. The mean accuracy values of CNN and 
random forest algorithm are compared and plotted in 
a graph by using Microsoft Excel. In Fig.2a a sample 
image is shown which is given as input to the algo-
rithms. Figures 2b and 2c shows the binary and fil-
tered image. Figures 2e and 2f show the output images 
for CNN and random forest algorithm respectively. In 
Fig. 3. the bar graph depicts the mean accuracy value 
of CNN and random forest algorithm in detection of 
liver disorders. This is carried out in IBM-SPSS soft-
ware to conclude which is working better. In the bar 
graph the CNN mean accuracy is greater than random 
forest. It clearly shows that CNN algorithm is having 
greater mean accuracy than random forest algorithm 
on diagnosis of liver diseases. 

DISCUSSION
New image analysis techniques, such as deep learn-

ing, are now being researched extensively. These ma-
chine learning techniques allow computers to create 
effective categorization features on their own. Con-
volutional neural networks have been shown to be 
effective in tackling a variety of medical image pro-

Table 1
The accuracy values of CNN and random forest for different 
input samples are shown. CNN algorithm shows a maximum 
accuracy value of 96.70% and random forest algorithm shows 
the maximum values of 94.91%.

SAMPLES CNN
Accuracy (%) 

RANDOM FOREST
Accuracy (%) 

1 95.10 94.91
2 95.69 93.52
3 95.05 94.06
4 96.01 93.69
5 96.06 94.95
6 96.55 93.38
7 95.31 93.21
8 95.38 93.28
9 96.00 93.37
10 95.40 91.52
11 95.75 93.73
12 96.70 93.82
13 95.33 93.90
14 95.75 93.62
15 95.32 93.00
16 96.31 93.52
17 96.59 94.62
18 95.54 94.38
19 95.50 93.51
20 95.78 94.11

Table 2
Statistical analysis of CNN and random forest algorithms are 
measured. For CNN 20 samples are taken and for random for-
est 20 samples are taken. For a total of 40 samples the group 
statistics provides the mean accuracy, standard deviation and 
standard error mean are observed.

Accu-
racy

Group N Mean Stan-
dard 

devia-
tion

Stan-
dard 
mean 
error

CNN 20 95.7460 .47735 .10674

Random forest 20 93.7050 .74923 .16753
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cessing issues. CNN uses convolutional filters to con-
vert input pictures into a single decision variable as 
an output, which generally displays the input image 
label. The area under curve value for the Grey Level 
Co Occurrence Matrix GLCM-based technique was 
0.892, which was substantially lower than the CNN-
based method. The CNN-based method produced 
significantly better outcomes than the GLCM-based 
method. The CNN-based technique outperformed 
the GLCM-based approach by a wide margin. The 
CNN features were beneficial in that they allowed for 
efficient classification and regression model training 
(Byra et al. 2018). The authors described a strategy for 
improving performance on a medical problem with 
little data by generating synthetic medical pictures for 
data augmentation. Synthetic augmentation outper-
formed conventional augmentation by 7% on a clas-
sification assignment. A CNN-based architecture was 
introduced that delivers state of the art results for the 
liver lesion classification job. The authors in the arti-
cle proposed that syntax can help with various medi-
cal imaging issue enhancement, and that this strategy 
can lead to better and more resilient results support 

Table 3
The diagnosis of liver disorder values by processing independent sample t-tests on SPSS software. The mean standard deviation 
and significance difference of the random forest algorithm had low accuracy consistency then CNN algorithm. There is a significant 
difference between two groups since p<0.05 (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.Error-
diff.

Lower Upper

Equal variances 
assumed

0.941 .338 10.275 38 <.001 <.001 2.04100 .19865 1.63886 2.44312

Equal variances 
not assumed

10.275 32.243 <.001 <.001 2.04100 .19865 1.63649 2.44553

Fig. 1. The performance analysis of CNN algorithm and random 
forest algorithm by its mean accuracy. The comparison of accu-
racy values of CNN and random forest algorithm depicts CNN 
outperforms random forest algorithm.

(a)                                                    (b) 
 

(c)                                                      (d) 
 

 
(e) 

Fig. 2. The sample image and the simulated output image. (a) 
Sample image (b) binary image (c) filtered image (d) Simulated 
image by CNN (e) simulated image by random forest algorithm.

Fig. 3. The mean accuracy values of CNN algorithm and random 
forest algorithm comparison on liver disorder analysis was plot-
ted in a bar graph with X axis representing CNN and random 
forest algorithms and Y axis representing the mean accuracy 
with +/-2SD. The graph denotes that CNN algorithm has shown 
better mean accuracy value than random forest algorithm.
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systems for radiology (Frid-Adar et al. 2018). Using 
a multi-channel and multi-scale CNN procedure, the 
authors present a method for detecting different-sized 
liver tumour candidates in multiphase CT images. 
When compared to existing approaches, experimen-
tal results showed that the CNN method can improve 
recall scores and dice coefficient while reducing the 
number of average false positives (Todoroki et al. 
2019). A convolutional neural network-based tech-
nique for detecting metastatic liver cancer using X-ray 
CT images is also proposed. The suggested technique 
combines three types of generation methods to pro-
duce diverse lesion images: (1) Poisson Blending syn-
thesis, (2) CT value distribution generation, and (3) 
deep convolutional generative adversarial networks 
production (DCGANs). The proposed strategy im-
proved the detection rate by 0.30 from 0.65 to 0.95, 
and the number of false detections per instance by 
0.70 from 0.90 to 0.20, according to the findings of the 
experiments. And it confirmed the efficacy of the pro-
posed method based on the findings (Doman, Koni-
shi, and Mekada 2020) 

In this article the suggested method divides photos 
of liver tumours into benign and malignant catego-
ries, then divides images of brain tumours into me-
ningioma, glioma, and pituitary tumours. The feature 
vector of the images is acquired from the pre-trained 
AlexNet CNN architecture in the hybrid Convention-
al Neural Network–Discrete Wavelet Transforma-
tion–Long Short Term Memory (CNN-DWT-LSTM) 
approach. Two datasets are used in it and the accura-
cy value demonstrated that CNN has better accuracy 
than remaining algorithms on liver tumour diagnosis 
(Kutlu and Avcı 2019). In CT examination, the re-
searchers demonstrated an automated fully convolu-
tional network for liver segmentation and detection 
of liver metastases. There are a few options, state-of-
the-art sparse dictionary classification approaches and 
patch-based CNNs were put to the test. The fully con-
nected networks with data augmentation, neighbour 
slices, and suitable class weights produced the greatest 
outcomes, according to the findings. Here only a tiny 
dataset is available, hence a 3-fold cross-validation for 
the tests is used and the results of the detection are 
promising (Ben-Cohen et al. 2016).

Equal number of images with standard datas is a 
major limitation for this research work. This will be 
a major issue during preprocessing and filtering tech-
niques. The characteristics of patients is also an issue. 

In the future, innovative artificial intelligence tech-
niques can be involved to avoid these limitations.

CONCLUSION
On analysis of liver disorder it is clearly known 

that the CNN algorithm shows better mean accuracy 
value then random forest algorithm. The CNN algo-
rithm shows the accuracy of 95.86% and random for-
est shows the accuracy of 93.88%.
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