
       International Journal for Research in Engineering and Emerging Trends (IJREET, Volume 7, Issue 1, March, 2024                                                    
ISSN: 2545-4523 (Online) 

 

1233 | P a g e                                                                        i j r e e t . c o m  

 

Liver Cancer Prediction using Machine Learning 

and Level Set Algorithm 
 

Arpit Singh1, Harshit Sharma1, Kartik Garg1, Meena Kumari2 

1 B.tech Scholar, ABESIT, Ghaziabad, Uttar Pradesh 
2 Assistant Professor, ABESIT, Ghaziabad, Uttar Pradesh 

 

 

 
Abstract— Liver cancer is one of the leading causes of 

cancer-related deaths worldwide. Early detection and 

accurate prediction of liver cancer can significantly 

improve patient outcomes. In this paper, we propose a novel 

approach for liver cancer prediction using machine 

learning techniques and the level set algorithm. We first 

segment liver lesions from medical images using the level set 

algorithm, which provides precise boundary delineation. 

Subsequently, we extract texture features from the 

segmented lesions and train a support vector machine 

(SVM) classifier to differentiate between cancerous and 

non-cancerous lesions on MATLAB. Our experimental 

results demonstrate the effectiveness of the proposed 

approach in accurately predicting liver cancer, achieving an 

accuracy of upto 99%. The combination of machine 

learning and the level set algorithm offers a promising 

solution for early detection and prediction of liver cancer. 
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I.  INTRODUCTION  

Besides being known as hepatocellular carcinoma (HCC), 
liver cancer is a significant global health problem that is marked 
by a high mortality rate and a limited number of therapy choices 
[1]. It is a severe worry for the health of people all over the globe. 
According to the World Health Organisation (WHO), it is the 
sixth most common kind of cancer and the fourth leading cause 
of death due to cancer [2]. After five years, the survival 
percentage for patients who have been diagnosed with liver 
cancer is often less than twenty percent [3]. This indicates that 
the prognosis for these patients is typically not favourable. It is 
crucial to detect liver cancer at an early stage and to provide 
accurate predictions about how it will proceed in order to 
promote better patient outcomes and to assist in the facilitation 
of prompt action.  
 
When it comes to the diagnosis and treatment of liver cancer, 
medical imaging is a very significant component that plays a 
role. Two imaging modalities that are widely used for the goal 
of detecting liver lesions and analysing the features of these 
lesions are computed tomography (CT) and magnetic resonance 

imaging (MRI). [4] Both of these imaging modalities are 
acronyms for computed tomography. On the other hand, the 
manual examination of medical photographs by radiologists is 
not only time-consuming but also subjective, which brings about 
the possibility of inter-observer variability as well as diagnostic 
mistakes [5]. There is a growing need for approaches that are 
both automated and objective for the diagnosis and prediction of 
liver cancer. This is because of the fact that liver cancer is 
becoming more prevalent.  
 
 
Recent years have seen a significant increase in the amount of 
attention that has been paid to machine learning techniques in 
the area of medical imaging analysis. This is mostly owing to 
the fact that these approaches have the ability to extract 
meaningful information from complex datasets [6]. These 
approaches make it feasible to develop computer-aided 
diagnostic (CAD) systems, which may provide radiologists 
support in identifying and diagnosing liver lesions in a way that 
is both more accurate and more efficient [7]. These systems can 
also give radiologists with the ability to work more efficiently. 
It has been shown that a variety of machine learning techniques, 
including support vector machines (SVMs), artificial neural 
networks (ANNs), and convolutional neural networks (CNNs), 
have been utilised for the aim of carrying out medical picture 
analysis tasks, and the outcomes have been positive [8].  
 
In addition to the use of machine learning, the identification and 
delineation of regions of interest (ROIs) in medical images calls 
for the usage of image segmentation methods [9]. It is a well-
known segmentation approach that may properly define object 
boundaries by developing a contour in order to minimise an 
energy functional [10]. This method is referred to as contour 
evolution. One example of this method is the level set algorithm, 
although there are probably many more. The level set approach 
is able to offer precise localization of tumours by segmenting 
liver lesions from medical photographs. This is necessary for 
further analysis and prediction, and it is accomplished via the 
process of segmenting from medical pictures.  
 
Within the scope of this research, a novel approach to the 
prediction of liver cancer is offered. A mixture of machine 
learning and the level set algorithm is used in the process of 
implementing this solution. In order to obtain precise boundary 
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delineation, the first stage in the procedure requires the use of 
the level set approach to partition liver lesions from medical 
photos. This is done in order to accomplish the desired results. 
Immediately after the lesions have been segmented, the texture 
characteristics are extracted from them. This allows for the 
structural and textural components of the lesions to be captured. 
In order to identify between cancerous and non-cancerous 
tumours, a support vector machine (SVM) classifier is trained 
on the features that have been obtained after they have been 
retrieved. The recommended technique is tested using a dataset 
consisting of images of the liver, which suggests that it has the 
ability to provide accurate predictions of liver cancer. The 
dataset is used to determine how successful the approach is in 
achieving the expected results.  
 
The combination of machine learning with the level set method 
offers a potentially useful approach for the early detection and 
prediction of liver cancer. In general, this solution is promising. 
Additionally, this method provides very helpful information for 
medical professionals and researchers who are working in the 
subject of cancer.  

.  

II. RELATED WORK 

Previous research has studied a variety of methods for 
predicting liver cancer, and one of the topics that has been the 
focus of this study is the use of machine learning algorithms and 
medical imaging techniques. Texture analysis methods are a 
strategy that is often used for the purpose of collecting 
quantitative data from medical pictures and identifying liver 
lesions according to the features of their material appearance [1]. 
This is an approach that is regularly employed. There are many 
other techniques, but this is one of the more common ones. There 
are a number of statistical measures that are included in these 
characteristics. Some examples of these measurements are the 
mean, the standard deviation, and the entropy. Not only are 
texture descriptors that are created using gray-level co-
occurrence matrices (GLCM) and gray-level run-length 
matrices (GLRLM) included, but they are also included within 
the scope of this study [2]. Researchers have produced some 
positive findings [3] when it comes to distinguishing between 
liver lesions that are associated with cancer and those that are 
not associated with cancer. The aforementioned attributes were 
used to train machine learning models, which allowed for the 
achievement of these outcomes.  
 
There is yet another field of study that focuses on the 
combination of a variety of imaging modalities. Computed 
tomography (CT), magnetic resonance imaging (MRI), and 
positron emission tomography (PET) are the imaging modalities 
that fall under this category. In order to achieve the goal of 
improving the accuracy of liver cancer prediction, this study is 
being conducted [4]. The purpose of these research is to improve 
the sensitivity and specificity of cancer detection and prediction 
[5]. This will be accomplished by using information that is 
complimentary from a variety of imaging modalities. Through 
the consolidation of the knowledge that is included within these 
studies, this objective will be achieved. For the purpose of 
enhancing classification performance and incorporating 

information from a broad range of modalities, fusion approaches 
are often and frequently utilised on a regular basis [6]. For 
example, feature-level fusion and decision-level fusion are two 
examples of the techniques that are included in this specific 
category of fusion methods.  
 
As an additional point of interest, researchers have investigated 
the possibility of using advanced machine learning strategies, 
such as deep learning models, with the intention of detecting and 
diagnosing liver cancer [7]. When it comes to the process of 
automatically extracting hierarchical features from medical 
photos and achieving state-of-the-art performance in a variety of 
medical image analysis tasks, convolutional neural networks 
(CNNs) have shown promising results [8]. An important step 
forward has been taken in the area of medical image analysis 
with this development. Transfer learning, which is a method that 
includes fine-tuning CNN models that have previously been 
trained on medical imaging datasets, has also been used to 
predict liver cancer, and the results have been favourable [9]. 
Transfer learning is a technique that involves fine-tuning CNN 
models. Transfer learning is a method that takes into account the 
process of fine-tuning CNN models.  
 
Image segmentation methods, in addition to machine learning 
approaches, play an important part in the area of liver cancer 
prediction. This is because both of these techniques are 
fundamental to the field. Through the use of these approaches, it 
is possible to correctly identify the borders of the tumour, and it 
is also possible to extract characteristics that are pertinent to the 
illness [10]. The separation of liver lesions from medical 
pictures has been accomplished by the use of a number of 
different segmentation techniques [11]. It has been done in this 
manner in order to accomplish the goals that have been set. 
These approaches include a wide range of models, including 
deformable models, region-based models, and edge-based 
models simultaneously. In particular, the level set technique has 
been used extensively for the purpose of achieving the objective 
of precise and efficient segmentation of liver tumours. This has 
made it feasible to conduct quantitative analysis and to make 
predictions about the progression of the sickness [12].  
 
Medical imaging, machine learning, and image segmentation 
methods have the ability to improve the accuracy and efficiency 
of cancer diagnosis and prognosis, according to the results of 
previous research on the prediction of liver cancer. These 
findings have indicated that the integration of these approaches 
has the potential to become more effective. Specifically, this is 
the case due to the fact that these approaches are able to discern 
between distinct kinds of tissue. The academic community is 
continuing to make substantial progress in the direction of the 
early identification of liver cancer and the individualised therapy 
of the disease. The use of modern computational tools and the 
participation of academics from a broad variety of subjects are 
the means by which this objective is being realised.  

III. PROPOSED WORK 

 

Using a combination of machine learning and image 
segmentation techniques, the objective of this study is to develop 
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a comprehensive strategy for predicting liver cancer. This will 
be accomplished by employing the methodologies. The purpose 
of the methodology that we have devised is to make advantage 
of the complementary traits that both methodologies provide in 
order to increase the accuracy and efficiency of cancer detection 
and analysis. This is the goal that we have set for ourselves.  
 
The first step in the process involves the utilisation of texture 
analysis techniques for the purpose of extracting quantitative 
characteristics from medical photographs. For a more precise 
focus, we are primarily concerned with gray-level co-occurrence 
matrices (GLCM) and gray-level run-length matrices 
(GLRLM). These characteristics are able to capture the textural 
characteristics of liver lesions, which are essential pieces of 
information that can be utilised to differentiate between 
cancerous and non-cancerous tissues [1]. The development of a 
robust feature set that is capable of accurately characterising 
liver lesions in medical images is the objective of our project. 
Quantification of texture patterns, including characteristics such 
as correlation, homogeneity, and contrast, will be used to 
achieve this goal.  
 
During the subsequent stage, we employ machine learning 
methods in order to train predictive models on the retrieved 
material characteristics. This is done in order to ensure accurate 
predictions. In particular, we make use of support vector 
machines, which are often commonly referred to as SVMs. 
These are very efficient supervised learning algorithms that are 
well-known for their effectiveness in classification tasks. The 
feature vectors that are generated by GLCM and GLRLM are 
utilised in the training of support vector machines (SVMs), 
which are then taught to recognise liver lesions as either 
malignant or non-cancerous depending on the textural 
characteristics of the lesions [2]. Through rigorous training and 
optimisation, our goal is to develop support vector machine 
(SVM) models that are capable of accurately predicting liver 
cancer from medical images. This will be accomplished by 
constructing these models. The block diagram is shown in 
Figure 1, and the level set algorithm is used to determine the 
ROI.  

 

 

Fig. 1 Block Diagram 

 
The use of image segmentation algorithms into our procedure is 
an extra step that we take in order to improve the accuracy of 
cancer localization and boundary delineation. We employ the 
level set methodology, which is a method that is often used for 
contour evolution and form modelling [3]. When it comes to 
medical image segmentation, we make use of this technique. We 
want to accurately segment liver tumours from the tissues that 
surround them by first initialising the level set approach with the 
appropriate seed points and then inserting gradient information 
into the image. This will allow us to achieve our goal. The 
process of doing quantitative analysis and making forecasts 
regarding the progression of cancer will be simplified as a result 
of this.  
 
While this is going on, we are also looking into the possibilities 
of employing transfer learning methodologies in order to 
enhance the generality and durability of our predictive models. 
The process of applying the knowledge gained from pre-trained 
models on large-scale datasets to specialised medical imaging 
applications is referred to as transfer learning [4]. This idea is in 
reference to the practice of applying the knowledge gained. 
Through the use of our medical picture dataset, we intend to 
fine-tune pre-trained convolutional neural network (CNN) 
models in order to extract hierarchical properties that are 
significant to the prediction of liver cancer. A further 
improvement in the performance of our predictive models will 
be possible as a result of this.  
 
For the purpose of providing a comprehensive framework for the 
prediction of liver cancer, the methodology that we have created 
integrates techniques for image segmentation, machine learning, 
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and texture analysis. In general, this is done in order to provide 
a comprehensive framework. We have high hopes that by 
combining these approaches, we will be able to complete a 
diagnosis of liver cancer from medical imaging that is both 
accurate and efficient. This will, in the long run, help to 
contribute to the early detection of patients and the development 
of individualised treatment options for them.  

 

IV. RESULTS 

In this section, we will provide the outcomes of our proposed 
methodology for predicting liver cancer through the use of 
machine learning and level set algorithm-based picture 
segmentation. Experiments were carried out using a dataset 
consisting of medical photographs of liver lesions with the 
purpose of evaluating the effectiveness of our method in 
accurately identifying and categorising malignant tissues.  
 
An example of an input image extracted from our dataset is 
depicted in Figure 2. A grayscale medical image that contains a 
liver lesion is depicted in the input image. This image will serve 
as the foundation for our following analysis and prediction tasks.  

 

Fig. 2 input image 

 
The results of liver detection that were acquired through the 
application of our image segmentation technique that is based on 
the level set algorithm are displayed in Figure 3 and 4 is the 
segment output. The method of segmentation is able to properly 
identify the boundaries of the liver tumour, which enables 
accurate localization and characterization of malignant tissues 
within the medical imaging.  

 

Fig. 3 liver detection 

 

Fig. 4 Segment Output 

 
 
Following that, we give the categorization results of our 
proposed methodology that was applied to test photos in Figure 
5. Using texture analysis and machine learning, the classification 
results suggest that our method is effective in discriminating 
between malignant and non-cancerous liver lesions. This was 
accomplished by using the classification results. The robustness 
of our predictive models is demonstrated by the fact that the 
predicted labels for each test image precisely reflect the presence 
or absence of liver cancer.  
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Fig. 5 Classification result of test images 

 
As an additional point of interest, Figure 5 presents a comparison 
of the accuracy of several approaches for predicting liver cancer. 
In comparison to other methods that are already in use, the 
methodology that we have suggested reaches the highest level 
of accuracy of 99%, which clearly demonstrates its superior 
performance in accurately diagnosing liver cancer from medical 
imaging. The comparative analysis illustrates the efficacy and 
dependability of our technique in clinical situations, providing 
oncologists and radiologists with useful insights that may be 
utilised in the process of cancer diagnosis and treatment 
planning.  
 
We validate the efficacy of our proposed methodology in liver 
cancer prediction through these results, highlighting its potential 
to improve clinical decision-making and patient outcomes in the 
field of oncology while also highlighting its potential to improve 
patient outcomes. 

 

V. CONCLUSION 

Using machine learning approaches and level set algorithm-
based picture segmentation, our research culminates in the 
presentation of an all-encompassing method for the prediction 
of liver cancer. By conducting exhaustive experiments and 
doing in-depth analyses, we have proved that our proposed 
methodology is both effective and reliable in accurately 
recognising and classifying malignant tissues inside medical 
imaging of liver lesions.  
 
Based on the findings of our study, it appears that our method 
achieves exceptional performance in the prediction of liver 
cancer, surpassing other methods in terms of accuracy and 
reliability. The combination of texture analysis, machine 
learning, and picture segmentation makes it possible to precisely 
localise and characterise liver tumours. This makes it easier for 
patients who have liver cancer to receive an early diagnosis and 
to plan their treatment.  
 

Given that our methodology has been successfully implemented, 
it is clear that it has the potential to greatly influence clinical 
practice in the field of oncology. Our technique has the potential 
to enhance patient outcomes, optimise treatment regimens, and 
ultimately contribute to the improvement of cancer care. This is 
to be accomplished by giving oncologists and radiologists with 
a powerful tool for the diagnosis of liver cancer.  
 
As we move forward, we plan to conduct additional research and 
development activities with the objective of refining and 
improving our methodology, as well as investigating other 
features and algorithms that will increase the accuracy and 
efficiency of our predictions. Furthermore, it will be necessary 
to engage in collaborative efforts with healthcare professionals 
and institutions in order to validate and incorporate our strategy 
into clinical practice. This will ensure that our approach is 
widely adopted and has a significant influence in the battle 
against liver cancer. 
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