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Abstract 
 

This study makes an effort to introduce artificial intelligence and its important subfields in machine learning methods. It also 

covers the function of these subfields in many healthcare sectors, including bioinformatics, gene detection for cancer diagnosis, 

epilepsy seizure, and brain-computer interface. It also discusses the deep learning based medical image processing for conditions 

like tumors, gastrointestinal disorders, and diabetic retinopathy. The final section of this essay examines the challenges that must 

be faced in the real world in order to make AI techniques more accessible. 
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1. Introduction 

 

Artificial intelligence (AI) is the process through which a 

computer learns on its own without being explicitly 

programmed or instructed. 

 

It has a sense of decision-making and the development of 

algorithms from the input data since it is a branch of computer 

science that is simultaneously engaged in the learning process 

through commands and instructions. We also define artificial 

intelligence (AI) as a computer's capacity to transform input 

from an outside source into machine-understandable form, 

learn from that data, and repeat the process until the learning 

achieves a particular task or goal through flexible adaptation. 

 

It creates artificial intelligence methods to deal with both 

organized and unstructured data. In contrast to unstructured 

data, which must first be processed before being analyzed by 

AI, structured data can be used directly for analysis. Machine 

learning (ML) is one of the AI tools with the highest 

implementation rates. 

 

ML uses a variety of techniques to handle the data, including 

logistic regression, linear discriminant analysis, random forest, 

support vector machine, k-nearest neighbor classifiers, cluster 

analysis, contemporary deep learning, reinforcement learning, 

decision trees, etc. ML uses either supervised or unsupervised 

learning as its primary learning strategies. However, semi 

supervised learning, a newer sort of learning methodology, has 

emerged in recent years.  

It has many uses, including email management processes like 

automatically responding to incoming messages, organizing 

mail into folders, detecting spam, and thread summarizing. It 

is also helpful for computer vision, which refers to a machine's 

capacity to comprehend languages and images, signature 

detection, face and speech recognition, natural language 

processing, handwriting recognition, and other tasks. 

 

Regression and classification are additional divisions of the 

supervised learning techniques based on the data supplied. 

While the other type of learning, unsupervised learning, is well 

suited for feature extraction. In unsupervised learning, we only 

have the input data with no corresponding expected output. 

Predictions here are purely based on the identification of input 

data patterns through our own discovering and adopting skills. 

The learning algorithm includes dividing the data into various 

groups of similar nature. We find the applications of this type 

of ML in astronomical data, speech detection, acoustic factor 

analysis for robust speaker verification. This sort of machine 

learning has applications in astronomical data, speech 

recognition, acoustic factor analysis for reliable speaker 

identification. 

 

Clustering and principal component analysis (PCA) are the 

two primary unsupervised learning algorithms. Typically, 

PCA is used for dimension reduction. The presence of a feature 

variable. Without losing the majority of the information, PCA 

projects the data from multiple dimensions onto a small 

number of primary component directions. 

 

Before data clustering, PCA is typically used to minimize 

some of the data's dimensions. While the clustering method is 

linked to gathering variables that exhibit comparable or shared 

qualities without employing output information. These 
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methods produce cluster labels for the variable that have the 

highest degree of similarity both within and between clusters. 

Affinity propagation, mean shift, hierarchical clustering, k-

mean clustering, Gaussian mixture clustering, and OPTICS are 

a few popular clustering algorithms. 

 

A wide range of social sectors, including agricultural, 

automotive, banking and economics, legal professions, 

healthcare, cybersecurity, military, advertising, art, and many 

more, are affected by machine learning. It is impossible to go 

into greater detail about its overall relevance. Therefore, we 

only focus on the healthcare sector in our analysis. One of the 

most important sectors of society, healthcare is required to 

provide a high standard of treatment and services, regardless 

of cost. 

 

Before ML can be used in the healthcare industry, preparations 

must be made so that it can distinguish between different sorts 

of data, link together data of a similar kind, learn from the data, 

and produce the right results. Clinical records, diagnosis 

reports, screening records, demographic information, pictures, 

physical examination results, medical notes, etc. can all be 

examples of this data. 

 

Diagnostic imaging, genetic testing, electro diagnosis, and 

other forms of data recognition are used at the diagnosis stage. 

While other significant data sources that can be recognized in 

the form of an image are medical notes and physical 

examinations. Since most genetic and electrophysiological 

(EP) data is obtained in an unorganized state, it cannot 

currently be used for analysis. Before being used for analysis, 

this data needs to be "filtered". And by "filtering" we mean 

transforming this data into an electronic medical record (EMR) 

form that can be read by a computer. Certain AI applications, 

including clustering algorithms, function well in this process. 

 

2. Application of Machine Learning in Healthcare  

 

2.1 Bioinformatics: For organizing and interpreting biological 

data, it is referred to as a multidisciplinary branch of biology 

and computer science applications. This information has 

grown astronomically in recent years. With the aid of ML 

algorithms, this data can be managed and the pertinent 

information extracted, turning it into biological knowledge. 

This biological information—which includes gene sequences, 

DNA sequences, gene expression, array analysis, 

combinatorial chemistry, etc.—along with machine algorithms 

established by scientists offer a readily comprehendible picture 

of human genomics. 

 

[1] Demonstrated the significant role of bioinformatics which 

also can be termed computational biology. It can be defined as 

the development of algorithms and establishing the 

relationships among various biological systems using 

biological data. Deep learning has emerged as a crucial 

component of machine learning (ML) in recent years. In [2] it 

is claimed that deep learning is capable of handling non-linear 

functions while maintaining the desired accuracy level and has 

been applied to a variety of computational applications. Recent 

optimization approaches proposed by [3] rendered the deep 

neural network the most trustworthy and effective technique 

among rival systems. 

 

2.1.1 Understanding genomics: DNA classification: One of the 

key areas of bioinformatics is genomics, where ML tools and 

techniques are applied to gather useful data. The most 

promising field for ML applications is the gene discovery 

method. The approaches for gene prediction are reviewed in 

[4-9]. Using clustering algorithms of machine learning. In [10-

13] a thorough explanation of DNA classification is provided 

through the identification of a group of people with similar 

types of genes or the degree to which these people have a 

particular gene using the color pattern of DNA microarray 

data. This is a classic case of unsupervised learning because 

the algorithm provides no prior knowledge about the person 

regarding to which group it belongs. Numerous optimization 

strategies have been suggested to simplify multiple alignment 

difficulties. The study performed in [14-17] is one of the most 

recent contributions on the application of deep learning 

algorithms for DNA-Binding proteins (DBP) discovery. [18-

20] also completed work of a similar nature. 

 

2.1.2 Analysis of gene expression data: Cancer diagnosis: Any 

uncontrolled cell development in the body is referred to as 

cancer. Today's medical research has identified over 100 

different forms of cancer. Early cancer identification can 

prevent patients' health from deteriorating and save countless 

lives. This study can be carried out by analyzing gene 

expression to determine the type of cancer with the aid of ML 

algorithms like Bayesian network, neural trees, and Radial 

basis function (RBF) network. 

 

2.1.3 Detection of epileptic seizures: Patients with epilepsy 

experience unpredictable, repeated seizures that happen 

suddenly and without any prior warning. Consequently, there 

may be a brief loss of judgement, memory, and coordination. 

Frequent seizures may increase the risk of dying and decrease 

the likelihood of suffering physical harm. With the aid of an 

Electroencephalogram (EEG), a non-invasive measure of brain 

activity, machine learning techniques can be used to build 

detectors that, in this case, are capable of swiftly and 

accurately detecting the onset of seizures based on the patient's 

medical state. 

 

[21-23] analyze epileptogenicity localization using a 

convolutional neural network with the help of the data 

available on EEG and resting state -fMRI measurements from 

the electrocorticographic (ECoG) dataset and proposed the 

conclusion as normal p-value 1.85e-14 and p-Seizure value 

4.64e-27 [24]. 

 

2.1.4 Evolving signal processing for brain computer interface 

(BCI): The brain and a mechanism that reads electrical signals 

from the brain and utilizes them to control some external 
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actions, such moving the cursor or a prosthetic limb, work 

together to create a brain computer interface. It is essential to 

the support of disabled individuals, multimedia, virtual reality, 

video games, etc. The motor cortex, a reasonably well-

understood part of the cortex, is where the muscle-controlling 

commands are sent. Many paralyzed patients' brains are 

capable of producing these commands, but sadly the 

information never reaches the muscles. This instance involves 

the development of a brain computer interface by [25-26]. 

 

3. Deep Learning 

 

Deep learning, sometimes referred to as deep neural learning 

and the network as a deep neural network (DNN), is a subclass 

of machine learning that contains a network that can learn 

unsupervised from unstructured input. It is the capability of 

artificial intelligence that closely resembles the structure of the 

human brain and imitates the way the brain processes 

information for use in object detection, speech recognition, 

language translation, and decision-making. 

 

It can learn from both structured and unstructured data without 

assistance from or oversight from humans. Among other 

things, it can aid in the detection of fraud or money laundering. 

The development of big data, also known as digital 

information that has evolved into practically every form on the 

planet, is where deep learning evolution first starts. Among 

other online resources, major sources of big data include 

search engines, e-commerce websites, social media, apps, and 

many more. 

 

An early type of neural network called a perceptron that was 

inspired by the human brain. Frank Rosenblatt developed this 

algorithm in 1958 at Cornell Aeronautical Laboratory with 

funding from the US Office of Naval Research. It is a 

supervised learning ML technique for binary classifiers. It has 

an input layer that can classify linearly separable patterns and 

is directly coupled to the output layer. As data complexity 

expanded, neural networks were developed. These networks 

include layered architectures with input, output, and one or 

more hidden layers. 

 

Convolutional neural network (CNN), recurrent neural 

network (RNN), deep neural network (DNN), multilayer 

perceptron (MLP), deep belief network (DBN), autoencoder, 

deep Boltzmann machine (DBM), deep belief network (DBN), 

deep conventional extreme ML (DC- ELM), and many others 

are now used in healthcare research areas. 

 

3.1 Deep learning in healthcare: Deep learning has the 

capacity to create new features, i.e., it can create new features 

in addition to identifying and extracting pertinent ones. It is 

utilized in the healthcare industry to aid doctors by aiding in 

disease diagnosis and model prediction with a specific 

objective for treatment. Extreme learning models (ELM), self-

organizing maps (SOM), generative adversarial networks 

(GAN), recurrent neural networks (RNN), radial basis function 

networks (RBFN), long short-term memory (LSTM), 

autoencoders, extreme learning models (CNN), recurrent 

neural networks (RNN), radial basis function networks 

(RBFN), etc. are examples of deep learning algorithms that can 

work with raw data and automatically learn features. 

 

Most deep learning algorithms perform effectively in a range 

of fields, including robotics, virtual assistants, entertainment, 

healthcare, and picture coloring [27-30]. A wide range of 

issues, from disease detection to personalized therapy, are 

addressed by deep learning applications. Ophthalmology, 

pathology, cancer detection, and radiology are some of the 

specific fields that have revolutionized deep learning 

algorithms. Deep learning revolutionized ophthalmology first, 

but pathology and cancer detection have received more 

attention and have applications that are highly accurate. With 

distinct datasets, analysis-based emotion recognition using 

deep learning networks produces results with valence accuracy 

of 49.52 percent and arousal accuracy of 46.03 percent. 

 

3.2 Deep learning and medical imaging: Any image diagnosis 

task's fundamental goal necessitates the detection of an 

anomaly, the measurement of its intensity, or the quantification 

of the aberration. Automated image analysis systems that 

employ ML algorithms have the potential to enhance the 

quality of the analysis and, consequently, the interpretations. 

There are numerous sites in this field that have a wealth of data 

at their disposal for doctors. This information consists of 

pathological imaging, genomic sequencing, and radiological 

imaging, such as X-rays, CT scans, and MRI scans. Even 

though deep learning approaches can process a sizable amount 

of data, there are still not enough tools to convert the entire 

data set. 

 

3.2.1 Diabetic retinopathy (DR): A metabolic disease called 

diabetes mellitus (DM) can cause excessive blood sugar levels 

[30]. Type-I diabetes results from incorrect insulin synthesis 

by the pancreas, while Type-II diabetes results from improper 

body tissue responses to generated insulin. Diabetic 

retinopathy (DR), also known as long-term DR, is an eye 

condition brought on by diabetes that can render a patient 

completely blind. Only if it is discovered in its earliest stages 

by retinal screening is it treatable. Automated DR detection 

using a deep learning model is far more accurate and produces 

better results than manual DR detection. 

 

By using the Messidor dataset to train a 5-layered connection 

mechanism, [31-34] was able to diagnose early-stage DR on 

the Retinopathy online challenge (ROC) and reach conclusions 

with up to 97% sensitivity, 96% specificity, 96% accuracy, and 

0.988 area under the curve (AUC). He also asserts up to 0.98 

AUC on the ROC dataset. 79% AUC. 

 

3.2.2 Gastrointestinal (GI) disease detection: Diseases that 

affect the gastrointestinal tract (either the upper GI tract or 

lower GI tract) are referred to as gastrointestinal diseases. The 
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GI tract is made up of organs like the esophagus, stomach, 

large and small intestine, and rectum. 

 

Different illnesses and disorders, such as inflammation, 

hemorrhage, infection, and cancer, can impact the digestive 

process. Diverticulitis caused by colon hemorrhage and a 

condition known as arteriovenous malformation 

(angiodysplasias or angio-ectasias) in the small intestine are 

other possible causes. 

 

With the development of computer aided diagnosis systems, 

image processing and machine learning play a crucial role in 

the diagnosis of these types of diseases. There are now 

numerous imaging procedures that use machine learning 

algorithms, including wireless capsule endoscopy, the 

introscope, radiopaque dye and X-ray studies for colonoscopy 

or sigmoidoscopy, deep small bowel enterostomy, 

intraoperative enterostomy, computed tomography, and 

magnetic resonance imaging (MRI). 

 

3.2.3 Tumor detection: A tumor or neoplasm is an abnormal 

development of cells that causes havoc in any portion of the 

body. Cancer may or may not be caused by a tumor. As a 

result, we divide tumors into malignant and benign tumors, 

which refer to cancerous and non-cancerous tumors, 

respectively. Since benign tumors do not spread to other bodily 

parts, they are significantly less harmful than malignant ones. 

While malignant can spread to other bodily regions and 

become challenging to treat. 

 

[35-37] examined 482 patient images, of which 246 women 

with tumors were found. The patients ranged in age from 32 to 

70.By first de-noising the examined images, the breast cancer 

was then segmented utilizing modified wavelet 

transformation, morphological operations, and region growth. 

Then, SVM and extreme learning machines received 

morphological and textured features for the classification and 

detection of breast tumors. 

 

4. Limitations and Challenges 

 

Technologies such as Artificial Intelligence (AI) and Machine 

Learning (ML) have the potential to help businesses make 

better use of the massive volumes of data. Still, these 

techniques depend on the computing power, quality, and 

quantity of the data provided. Getting consistent and accurate 

quality and quantity of the data is a challenge, since, there are 

no commonly accepted and widely adopted standards of data 

definitions and governance in enterprises. Finding or recruiting 

the proper team with AI expertise to work with is one of the 

most difficult hurdles in AI adoption. The appropriate talent is 

the essential to the success of any effort, and AI is no 

exception. AI is a lot more difficult ability to develop, thus 

there is undoubtedly a demand and supply mismatch in the 

market. 

 

 

5. Future Scope  

 

Machine learning's growing application will improve machine 

performance with less involvement from humans. The primary 

goals of machine learning integration across many domains are 

to minimize time and cost expenditures while improving real-

time results. Today, numerous well-known businesses and 

startups, such as Enlitic, MedAware, and Google, have started 

large-scale initiatives aimed at advancing AI and ML and 

integrating it into the healthcare system. Examples of these 

initiatives include Google's DeepMind health project and 

IBM's Avicenna software [38]. Additionally, IBM Watson 

Health is working with the Cleveland Clinic and Atrius Health 

to integrate cognitive computing into their healthcare system, 

which experts anticipate will result in less physician burnout 

[39]. 

 

6. Conclusion 

 

The human mind is constantly interested in new discoveries, 

advancements, and what lies beyond them. One such example 

is artificial intelligence, which emerged from the desire to 

create computers with the capacity to learn from their 

experiences. 

 

The main accomplishment in the development of this kind of 

intelligence is that it allows users to handle a large amount of 

data that is impossible for the human mind to store. This kind 

of computer application will undoubtedly reduce the amount 

of work involved in handling data, but putting this technology 

into practice is not an easy undertaking. AI must be 

continuously trained using historical data. Additionally, the 

ongoing data input is essential for continued development and 

improvement once the system has been taught. 

 

In this study, we looked at the drivers behind the use of ML in 

healthcare. We also talk about ML, which is the main 

subcategory of ML. We discussed various healthcare data that 

deep learning has studied and surveyed while focusing on deep 

learning and its architecture. However, several ML 

technologies are garnering a lot of interest in medical research. 

Real-time implementation continues to have issues. One of 

these issues is regulation. Recent restrictions don't meet the 

ML system's efficiency, safety, and assessment standards. 

 

The US FDA offers guidelines for evaluating ML systems that 

ensure to retain the safety and efficiency in order to get around 

this problem. Another barrier is the lack of incentives for data 

exchange on the system in the current healthcare context. As a 

result, ML training prior to adoption has been hampered. There 

are plans for the healthcare revolution to encourage data 

exchange among numerous nations. 
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