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Abstract— Artificial Intelligence (AI) is a field which has spread its wing everywhere. The two 
subsets of AI – Machine Learning (ML) and Deep Learning (DL) are very much in demand 
nowadays. Use of AI in healthcare is now seen at a large scale. One of the prominent uses of AI 
algorithm is in detection of cancer.  The number of cancer cases is increasing rapidly and both 
doctors and researchers are trying to find a solution for the same. Detection of cancer is possible 
through various tests like MRI, CT scan, etc. It is a challenge for the doctors to interpret the tests 
correctly as it is very complex and time-consuming. It becomes even more challenging to infer 
the tests if the cancer is in the early stage. This is where AI can help. Various ML/ DL algorithms 
can be used to speed up the detection process and thus identify cancerous cells in the initial stage 
so that the survival rate of the patient increases. Early diagnosis and timely intervention can make 
a significant difference between life and death for cancer patients. This paper briefly outlines the 
role of AI including ML and DL in cancer detection and how various researchers are using it for 
prediction of disease. The paper also outlines the general steps used in AI for detection of cancer.  
 
Index Terms— Artificial Intelligence, Cancer, Deep Learning, Detection, Diagnose, and Machine 
Learning  

I. INTRODUCTION 

Cancer is the most dreaded disease in today’s world. According to the World Health Organization in 2020, 10 
million deaths were due to cancer which is approximately one in six deaths [1]. The word cancer has been derived 
from the Greek word kapkivoc meaning crab and tumor [2]. Basically, it is a disease in which unwanted and 
abnormal cells grow and spread in the human body causing problems. These abnormal cells can grow anywhere 
in the body and can also lead to tumors in some cases. This disease is critical because it is very difficult to detect 
cancer in an early stage and it advances at a very rapid and fast pace. Since the detection is at a later stage its cure 
becomes problematic and increases the risk to the life of the patient. There are many types of cancer depending on 
the area of growth of unwanted cells in the body [2, 3]. Most cancers have tumors. These tumors can be malignant 
or benign. A benign tumor is non-cancerous, but a malignant tumor is cancerous. Some of the common cancers 
are lung cancer, cervical cancer, throat cancer, breast cancer, skin cancer, etc. Early detection of cancer increases 
the survival rate and the quality of the life of the patient. Thus, the timely diagnosis of cancer becomes crucial. 
Various tests like MRI, PET Scans, etc. are available which help in the diagnosis of cancer, but still till now the 
early detection of cancer is very complicated. With the rapid growth of Artificial intelligence, researchers are 
trying to reap its benefits for detection of cancer at an early stage [3]. In this paper section I describe AI, ML and 
DL. Section II lists various applications of AI in healthcare including cancer. Section III explains the various ways  
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in which researchers have used AI in cancer detection. Section IV outlines the various tests for detection of cancer. 
Section V gives the general steps used for identifying the cells as benign or malignant by using AI algorithms. 
Finally, section VI gives the conclusion.  

II. AI/ML/DL 

AI is a field of computer science where the machines are trained to simulate the behavior of humans. These systems 
can be compared to the human intelligent system. Basically, it deals with intelligent agents which can take 
decisions on their own depending on the situation [4]. It was developed around 1950. Various applications where 
AI is used are speech recognition, robotics, simulators, healthcare, manufacturing, etc. [5,6]. 
ML is a subset or a branch of AI which tends to learn from the data provided to it. The term was first coined by 
Arthur Samuel in 1959. Through different algorithms it is capable of learning from the past data and then making 
predictions even for something for which it is not actually programmed for [7]. The ML algorithms can be 
classified into Supervised, Unsupervised and Reinforcement learning. [8,9, 10] 
Supervised algorithms are the algorithms where the algorithms are trained using labelled data and the correct 
output is tagged with the input data. The system tends to learn through this process and thus when the testing data 
is given to the system it can easily classify it. Supervised algorithms can be classified as regression and 
classification problems. Common supervised algorithms include Random Forest, Decision Tress, Linear 
regression, polynomial regression, support vector machines, logistic regression, etc. [9, 10] 
Unsupervised algorithms are where the data is unlabeled and the system is not guided. The system needs to train 
itself on its own. The algorithm finds the patterns in the data, group accordingly and then classify it on its own. 
This is more relatable with real data where every input data is not connected with the output. Unsupervised 
algorithms can be classified into clustering and association. Common unsupervised algorithms used are K- means 
clustering, Principal component analysis, K-means clustering, Neural networks, Apriori algorithm, etc. [9,10] 
Reinforcement Learning is a type of learning based on feedback. The system has a specified objective and learning 
is carried out. Based on the action taken by the system, the environment gives feedback in terms of reward or 
punishment and thus the agent learns or unlearns. Thus, by reinforcement the agent interacts with the environment 
and trains itself based on it. [10, 11, 12] 
Deep Learning – It is a subset of AI and ML. It is widely used nowadays. It is based on Artificial Neural Network 
(ANN) and uses multiple layers of networks to process which are more precise and are more accurate. In this the 
weights are applied to the given inputs. These weights adapt to the given situation and thus by learning produce 
output which is precise and accurate. Common DL algorithms include recurrent neural network, Convolutional 
Neural Network (CNN), Restricted Boltzman machine, etc. [8,9,10, 13]. Figure 1 shows the association between 
artificial intelligence, machine learning and deep learning. [14] 
The above different ML/DL algorithms can be used for the prediction and early diagnosis of cancer.  

 
Figure 1: AI, ML and DL [14] 

III. MEDICAL TESTS FOR DETECTION OF CANCER 

There are various tests which are performed for detection of cancer and on the basis of these tests the doctor 
decides whether the person is suffering from cancer or not.  The type of test used will depend on the specific type 
of cancer being screened for, as well as other factors such as the patient's age and medical history. The common 
tests that are conducted are certain lab tests which are based on sputum, urine and blood samples. Some of these 
tests are blood chemistry test, complete blood count, immune phenotyping, cytogenetic analysis, sputum cytology, 
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immune phenotyping, liquid biopsy, tumor marker tests, urinalysis, etc. Then there are tests which are based on 
imaging techniques like Magnetic Resonance Imaging (MRI), Computed Tomography (CT) scan, nuclear test, 
bone scan, mammography, Positron Emission Tomography (PET) scan, ultrasound, Magnetoencephalography 
(MEG) and X rays. There are certain other tests like Pap test, Colonoscopy, Prostate-specific Antigen (PSA) test 
which are recommended depending upon the location and screening of the cancer type. Then doctor also 
recommends biopsy wherein a part of the abnormal cell is extracted and various tests are performed on it and then 
determine the presence of cancer or not [1, 15]. Fig. 2 lists some of the tests advised by doctors for 
detection/diagnosis of cancer.  
Interpreting and figuring out the problems in the report of the above tests is a complicated task which only a 
competent and experienced doctor can comprehend, especially in the cases where the cancer is in its early stage. 
ML and DL algorithms applied on the above tests, especially on the imaging tests, give an accurate result as 
discussed in the literature review section. 

 
Figure 2: Various Tests conducted for detection of cancer. 

These algorithms increase the chance of timely detection of cancer for further treatment. Section V describes how 
AI is being used by researchers for cancer detection. 

IV. AI USE IN HEALTHCARE 

AI, ML and DL play an important role in delivering better healthcare facilities. In fact, ML/DL algorithms are 
helping medical professionals in medical research. After COVID-19 the use of AI even further increased, and it 
pushed its development. AI is being used in drug discovery. To predict about the cancer drugs, The Institute of 
Cancer Research’s canSAR database is making use of AI. Use of AI is also seen in clinical care. It can be used for 
the detection of the coronary heart disease, parkinson’s disease, eye diseases, pneumonia. AI controlled robotic 
tools help in surgery. Minute precision work can be done with the help of robots [16]. 
AI’s use can be seen in biomedicine also. The quality of life for elderly and differently abled persons can be 
improved with AI. Human facial expressions can be taken by these people to give the commands. A fall detection 
system can be built with AI for elderly people which can warn the concerned persons about their fall and timely 
action can be taken [4]. 
AI/ML also plays a major role in cancer treatment. Timely detection of cancer is very important so that its growth 
can be controlled within the time frame, thus leading to increasing the longevity of the person. AI algorithms can 
analyze medical images, such as X-rays, MRI scans, and CT scans, to detect abnormalities that could indicate the 
presence of cancer. AI algorithms can be trained to identify tumors from tissue samples or biopsies, even in cases 
where the tumors are difficult to detect by human pathologists. AI algorithms can also analyze patient data, such 
as medical history and genetic information, to identify patients who are at higher risk of developing cancer. This 
can help doctors to catch the disease in its early stages, when it is easier to treat. It can also help in the prediction 
of the survival rates of cancer patients. Google and IBM are making advancements in this field by using AI. In 
fact, they have started some good initiatives like Google DeepMind [17], IBM’s Watson for Oncology, The Digital 
Mammography DREAM challenge, BERG Health [18] to name a few. 

V.  RELATED STUDY 

[19] in the paper have highlighted the point that whatever the stage of the cancer the line of treatment is same for 
all individuals irrespective of their differences. The author has used deep learning and given new personalized 
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methods of treatment to the patients. Firstly, the author has discussed the three algorithms traditionally used i.e., 
reinforcement learning, distributed reinforcement learning and deep reinforcement learning. The author has then 
made use of non-invasive external diaphragm pacer (EDP) and used AI chip for lung cancer for controlled inhaled 
nano drug delivery system.  
[20] in their work have taken lung cancer images and applied image enhancement techniques using Gabor Method. 
Then watershed method of image segmentation has been done. Thereafter feature extraction using binarization 
approach has been applied and finally lung cancer has been detected using Artificial Neural Network. Back 
propagation neural network has been used and found to be successful in classification of the images as no cancer, 
stage 1 lung cancer or stage 2 lung cancer.  
[21] have talked about skin cancer and emphasized the importance of early detection and diagnosis of skin cancer. 
HAIS (Health Care AI Solutions) has given a solution for the same with reference to the Indian sub-continent. 
They have designed a system wherein the patient’s detail with all medical records are stored as soon as the patient 
comes to the hospital. Thereafter the skin images captured by doctors are uploaded on the IT platform. These 
images are then processed by AIML module which thereby predicts about the skin cancer and the risk levels. This 
tool is beneficial for the dermatologist in the prediction of the skin cancer.  
[22] have emphasized on the importance of brain imaging technology which shows the anatomy of the brain in 
detail and thus helps in medical diagnosis. The authors have used convolutional neural network (CNN) and spark 
stacked auto encoder on brain MRI images for detection of the cancer. The results show that the proposed method 
by the authors outperforms the Deep Wavelet Auto-encoder deep Neural Network (DWA-DNN) 
[23] have also used MRI brain images for classification of brain tumor. They have used hybrid deep convolution 
neural network and deep watershed auto-encoder (CNN-DWA) model for the same. Compared to other models 
like CNN, DWA and DNN this model gave more accuracy in the prediction, detection and classification of the 
brain tumor. Thus, it will help the doctors in prediction of cancer and its timely treatment.  
[24] have talked about breast cancer. The authors have proposed a model for early breast detection. They have 
used Inception_ResNet_V2 model for assessment of breast density in radiographs. A problem with deep learning 
models is that a large dataset is needed for training purposes.  But this particular DL model worked well even in 
the deficiency of data and gave very high accuracy result.  
Table 1 shows the different algorithms/ methods used by the researchers to detect different types of cancer/tumors. 

TABLE I: ALGORITHMS AND DATASETS USED FOR DETECTION OF DIFFERENT CANCERS 

Reference Year  Type of Cancer Dataset Algorithm Accuracy 
25 2015 Brain cancer BRATS -2015 Proximal support 

vector machine 
(PSVM) 

92 % 

26 2021 Skin cancer Dataset collected from 
ISIC (International Skin 
Imaging Collaboration) 

SVM algorithm 96.9% 

27 2022 Image 
cancerous or 
not 

Two datasets:  
1.Breast cancer 
Wisconsin dataset  
2. Breast  
Histopathology images 
dataset (biopsy cell 
image) 

Architecture 
ResNet-50 

91.7% 

28 2022 Lung, Colon, 
and (Lung and 
Colon) cancer  

Histopathological 
(LC25000) lung and 
colon datasets 

Deep feature 
extraction 
and ensemble 
learning with high-
performance 
filtering 

Lung - 99.05%, 
colon -100%,  
and (lung and 
colon) cancer - 
99.30%,  

29 2023 Brain tumor J. Cheng. Figshare Brain 
tumor dataset  
 

Ensemble deep 
convolutional neural 
network (EDCNN) 

97.77%. 

30 2023 Lung cancer Kaggle chest CT-scan 
images dataset  

 Deep 
Learning (DL) 
based method was 
used by modifying 
the DenseNet201 
model 

High accuracy 
of 100%, an 
average 
accuracy of 
95% 
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VI. GENERAL STEPS FOR DETECTION OF CANCER   

Machine learning models trained on patient medical history data can analyze millions of patient records and flag 
patients who are more likely to develop cancer. This AI application in early detection of cancer can massively 
improve patient outcomes by allowing physicians to take a proactive approach to cancer prevention. While using 
ML/DL techniques there are certain steps which generally are followed for diagnosing cancer. Fig. 2 shows the 
general steps and thereafter each step is described below.   
Image Acquisition – In this the image of the particular area where abnormal cells or tumor are anticipated is 
acquired from various sources and the dataset is formed. There are many different datasets available online for 
cancer. There are cancer datasets for lung, breast, skin, etc. available on Kaggle [31], UCI [32], etc. which can be 
used.  However, sometimes the researchers prefer taking the images from the hospitals and create a dataset of their 
own for use.   
 
 
 

 
 
  
 
 

 
  
 
 
 

 
 
 
 
 
 
 

 

Figure 3. General steps in cancer detection 

Image Pre-processing – It deals with pre-processing of images. Pre-processing includes resizing of images, 
removal of noise, contrast enhancement, orientation, etc. The Images generally acquired cannot be used as such 
due to disturbance in them and need to be cleaned and formatted for further use. The images obtained using X ray, 
MRI, CT scan are pre-processed using various techniques so that it can be easily used.  
Image Segmentation – Under this, the image is divided into smaller parts so that the complexity of the image is 
reduced. Various mathematical morphological operations are used for segmenting of the image. It helps the doctors 
in identifying and quantifying the volume of the tissue which helps in identifying the tumor [33].  
Feature Extraction – It is a process in which the unwanted features are removed thus reducing the number of 
features. This extraction of features is done on the basis that these features maximize the chance to classify the 
data easily. Since the dimensionality of the data is reduced it improves the classification accuracy and identifying 
helps in diagnosing of the cancer easily [34] 
Classification – The last step is classification. In this there are predefined classes, and images are labelled into 
these classes. Classification techniques are used to classify the images in one of the classes. In our case the image 
is to be classified as benign or malignant.  
AI algorithms have shown great promise in cancer detection. Recent research has shown that machine learning 
models can process large amounts of genomics and proteomics data to accurately detect cancerous cells. 
Specifically, AI tools can analyze gene expression, biomarker presence, and drug interactions to provide 
personalized cancer therapy to individual patients. 

VII. CONCLUSIONS 

Cancer is one of the topmost diseases which causes death worldwide. However, it is difficult to identify or detect 
cancer at a very initial state when it is curable. Generally, when the cancer reaches is at high grade, it can be 
detected. AI/ML techniques can facilitate this. Artificial Intelligence has tremendous potential to revolutionize and 
reshape the healthcare industry by transforming the way health care providers diagnose and treat cancer patients. 
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Using different ML techniques/algorithms the prediction accuracy of cancer can be improved. This will help in 
the timely treatment of the patients and increase the life expectancy of the patient. In this paper we have highlighted 
the general steps for diagnosing cancer using AI. The future of cancer detection and diagnosis will rely heavily on 
AI technology. However, further research is needed to determine the most effective AI tools for the early detection 
and personalized treatment of cancer patients.  
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