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ABSTRACT 

Machine learning and AI have the potential to change almost every facet of human life; medical imaging and 

data interpretation is no exception to this rule. This article discusses current and potential uses of machine 

learning and artificial intelligence in cardiology, diagnostic imaging, and much more, as well as guidance for 

physicians on critical elements of AI and ML. Based on what it can do, AI is currently in the initial development 

stages and is divided into two categories, weak and strong AI. The research paper explores the capabilities of 

ANI, otherwise known as weak AI, in the medical field. Predictive modeling fundamentals important in 

cardiology are first reviewed, including feature selection and modern implementation of machine learning 

combined with hard-coded programming. Second, it analyzes several performances in cardiology and relevant 

disciplines and discusses some of the most popular supervised learning & implementation methods. Third, it 

shows how unsupervised learning, including deep understanding, may allow precision cardiology and enhance 

patient outcomes. It presents examples from both general care and cardiovascular medicine as background.   

Keywords 

AI, Artificial Narrow Intelligence, Weak AI, Medical imaging, Cardiology, Radiology, Machine learning, CT 

scan, MRI. 

1. INTRODUCTION 

There are a variety of circumstances that might 

necessitate the need for a patient to undergo medical 

imaging, and sometimes precision and time are of 

the essence. The classical imaging technologies are 

slow throughout the process, requiring human 

assistance in decision-making, core identification 

parameters, and confirmations. AI can immediately 

identify and give treatment choices for various 

medical conditions, including cardiac events, 

fractures, neurological disorders, and thoracic 

issues. In recent years, research and educational 

institutions have been actively working to broaden 

the application of AI in the medical field. Because 

of the widespread COVID-19 epidemic, several 

victims decided to put off necessary medical 

treatment, including checkups and cancer 

screenings, which ultimately led to developing 

more severe malignancies. Artificial intelligence 

(AI) application in medical imaging enables the 

technology to improve medical screenings, advance 

precision medicine, monitor treatment risk factors, 

and reduce the workload for clinicians. 

The scientific and technological endeavor of 

creating intelligent devices, which include software 

and hardware, is known as artificial intelligence 

(AI). It is connected to utilizing computers to 

comprehend human intellect; however, artificial 

intelligence can be unrestrained from approaches 

humans cannot understand or perform. One of AI's 

core advantages is the unrestricted ability to process 

information at the highest possible rates without 

being restricted by biological reasons or biases. In 

other words, we can qualify AI to be more objective 

and logical in decision-making, which can 

ultimately enhance different domains of medical 

diagnostics. 

2. UNDERSTANDIN ARTIFICIAL 

INTELLIGENCE 

In modern medicine, the term "artificial 

intelligence" (AI) has grown to be associated with 

assistance and effectiveness. From a technology 

many treated with skepticism as promises 

proclaimed to be a substitute for the health 

practitioner, artificial intelligence has grown into 
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the second set of eyes that never stops looking at the 

underlying problem until its solved. We need to 

evaluate and understand the concepts and workings 

of Artificial intelligence before we can dig deep into 

its applications in modern medical diagnostics. 

Several significant subfields have employed 

working definitions throughout AI research to 

discuss how we may describe it. The first definition 

comes from the study of intelligent agents, which 

claims that artificial intelligence (AI) is any 

framework that interprets its information using an 

Automation procedure and perform steps (using 

pre-programmed or hard-coded rules). Such 

systems' primary aim is to optimize the likelihood 

of attaining their goals. This definition comes from 

the field of study known as intelligent agents. Yet, 

many AI systems, such as computer vision, voice 

recognition, and recommender systems, do not 

execute any procedural (hard-coded) steps; instead, 

they formulate several outputs without deciding. 

2.1 Classification of Artificial Intelligence - 

Weak AI vs. Strong AI 

The existing classification of Artificial Intelligence 

is a foretelling of its capabilities to learn, think, and 

process information in a manner that can lead to 

essential human-like decision-making or even 

better. The researchers are unanimous in their 

opinion that these technologies still need to possess 

the same level of intelligence as people. Strong AI, 

also known as artificial intelligence, that is smart 

enough to learn and reason like humans, still needs 

to be created. The technology required to build 

strong AI is still theoretical, but it will be soon. 

Strong AI can learn and reason like people, whereas 

weak AI primarily automates jobs. Weak artificial 

intelligence can perform better on the specific tasks 

it is programmed to function. Still, it must work 

within a far more comprehensive set of parameters 

than the most fundamental human intelligence. All 

the artificial intelligence that is now accessible may 

be categorized as "weak AI." 

The practical AI that we have access to now is 

classified as Weak AI or also known as Artificial 

Narrow Intelligence (ANI). The term narrow is a 

more appropriate descriptor for this type of 

intelligent system because it is undoubtedly not 

weak because of its capabilities. The current ANI 

enables the automation of multiple processes with 

its hard-coded algorithms that set limitations on its 

abilities. We have numerous examples of ANI in 

the modern world that we encounter daily, such as 

Siri from Apple and Tesla's autonomous vehicles. 

Artificial General Intelligence (AGI) and Artificial 

Super Intelligence are the components of Strong AI 

(ASI). The term "artificial general intelligence" 

(AGI), also known as "general artificial 

intelligence," refers to a theoretical type of artificial 

intelligence in which a computer possesses an 

intelligence equal to that of humans. This machine 

would have a self-aware consciousness and the 

capability to solve problems, gain knowledge, and 

make plans. Strong AI is still only a theory at this 

point, with no working examples existing in the real 

world; however, this does not imply that researchers 

in AI are not looking into developing it. The current 

set of limitations on AI does not subdue its 

application in medical diagnosis as the processing 

power is still unmatched. Artificial Narrow 

Intelligence (ANI) coupled with machine learning 

has created a wide range of possibilities that can 

help medical professionals and patients much more 

effectively.    

3. ADVANCED MEDICAL DIAGNOSIS 

WITH ARTIFICIAL INTELLIGENCE 

The medical diagnostic process involves a wide 

array of blood tests, health histories, physical 

assessments, and other procedures medical 

professionals may use to help make a diagnosis. 

Artificial intelligence may assist with clinical 

decision-making, management, automation, 

administrative tasks, and processes in medical 

diagnostics. It can assist in the diagnosis of cancer, 

the triage of essential findings in diagnostic 

imaging, the identification of acute abnormalities, 

the provision of assistance to radiologists in the 

prioritization of cases involving life-threatening 

conditions, the diagnosis of cardiac arrhythmias, the 

prediction of the outcomes of strokes, and the 

chronic disease management. Artificial intelligence 

(AI) encompasses a wealth of data, algorithms, 

analytics, deep learning, neural networks, and 

insights continuously expanding and adjusting to 

meet the requirements of the healthcare business 

and the individuals who use its services. Over the 
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last several years, the use of artificial intelligence in 

medical diagnosis has demonstrated enormous 

potential in elevating the standards of medical 

treatment while simultaneously alleviating the 

extraordinary demands encountered by the medical 

business. 

3.1 Applications of AI in Radiology 

The application of AI has experienced significant 

change within the field of radiology. As a market 

and a technology, it has progressed from a few 

unique solutions exploring the limits of capacity 

and promise to a virtually overwhelming number of 

algorithms, frameworks, and alternatives. This 

evolution began when it was just a handful of 

solutions. Artificial intelligence is making 

remarkable advancements within the field of 

radiology. Research conducted by the American 

College of Radiology found that the percentage of 

radiologists using AI in clinical settings went from 

0% to 28% between 2016 and 2020. Now, artificial 

intelligence research is centered on enhancing 

diagnostic capabilities and aiding radiologists in the 

processing of severe clinical illnesses such as 

hemoptysis, pulmonary embolism, and intracranial 

hemorrhage. The capacity to evaluate these 

problems in a few minutes has a substantial bearing 

on the final prognosis of the patient. The ability to 

prioritize patients for radiologists based on the 

likelihood that they require immediate attention is 

beneficial. Regarding interpretation, the most 

severe illnesses tend to be at the forefront, 

particularly in high-volume practices. The most 

significant challenge the industry is currently facing 

is burnout, and AI may even be able to help address 

this challenge. 

Recent research conducted within the U.S. and 

U.K. suggests that around 57% of doctors, 

especially radiologists, reported experiencing 

exhaustion or depression. Growth in the 

employment of imaging technologies over the past 

20 years, workloads have consistently increased, 

but the job itself is also growing more complicated. 

Studies have shown that A.I. can help alleviate 

stress and burnout experienced by radiologists, 

which is one of the recommendations made by the 

American College of Radiology (ACR).  

AI-powered planning tool, such as G.E. 

Healthcare's Smart Scheduling, employs up to 40 

distinct data parameters to predict the probability of 

the patient not showing up for appointments. As a 

result, this software has the potential to reduce no-

shows by as much as 70%. Accelerating modality 

processing is another crucial function that A.I. 

systems may perform. It would be constructive if 

A.I. could aid in determining what is "normal." 

Recognizing typical situations, even in the absence 

of a particular diagnosis, has a higher value in terms 

of workflow since it enables healthcare 

professionals to deal with patients more effectively 

when operating in emergency departments.  

It is of utmost significance considering the growing 

number of patients seen in emergency departments 

across the United States. In addition, every case that 

is handled in the emergency department is a STAT 

case. There is concern that artificial intelligence 

will one day take the position of human 

radiologists. 

3.1.1 Monitoring Neurological Abnormalities 

The application of artificial intelligence in 

radiography offers the potential to identify 

neurodegenerative conditions such as Parkinson's 

and Alzheimer's by monitoring the movements of 

the retina (ALS). Because people with Alzheimer's 

have altered language patterns, speech data analysis 

is an additional tool for diagnosing neurological 

disorders. Researchers at the Stevens Institute of 

Technology constructed an artificial intelligence 

system using convolutional neural networks to 

identify patients with Alzheimer's. The team trained 

the AI by feeding it voice analytics from patients 

and healthy persons. The machine learning 

mechanism was hard coded to identify the 

underlying differences with advanced voice 

recognition and analysis. The diagnostic tool has a 

96% success rate in identifying early indications of 

Alzheimer's disease in older people merely based 

on the patterns of speech they exhibited.  

Usage of this kind of software provides medical 

professionals with the ability to predict which 

patients more accurately with mild cognitive 

impairment will go on to develop degenerative 

diseases and the degree to which their cognitivism 
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and fine motor skills will deteriorate throughout 

their lifetimes. Because of this, critical patients can 

make medical appointments while they can still do 

so. 

3.1.2 Classification of Brain Tumors 

In the United States, brain cancer and other nervous 

system tumors combine to make up the tenth 

highest cause of death overall. Before surgery, 

patients with brain tumors and their surgeons are 

often entirely unaware of the cancer condition. 

They are both unaware of the kind of tumor there or 

the therapy that will be necessary for the patient. 

This lump is dissected, and a tumor specimen is 

taken from it. The sample is then tested to discover 

what kind of tumor it is. The time needed to classify 

tumors has been cut down to roughly three minutes 

thanks to the integration of AI into radiography, and 

this process can now be performed safely in the 

surgery room. Another recent example comes from 

the United Kingdom, where researchers employed 

deep learning in radiography and imaging to find a 

non-invasive technique for categorizing children's 

brain cancers. These tumors account for most 

cancer-related deaths that occur in children. If a 

surgeon is aware of the variant a patient has, they 

may more effectively design a treatment plan for 

that patient. 

3.1.3 Advanced Detection of Breast Cancer 

Despite the seriousness of the condition and its 

general awareness among the masses, medical 

professionals may overlook up to forty percent of 

breast lesions when doing standard examinations. 

However, only approximately ten percent of 

women with potentially worrisome mammography 

are found to have cancer.  

In radiology, the use of AI simulation tools can 

contribute to an improvement of the situation. The 

system performed exceptionally well when 

identifying invasive malignancies in their earlier 

stages. There are instances of breast cancer in 

women when the symptoms do not present 

themselves. However, due to the epidemic, many 

people have been unable to receive their regular 

checks. During the epidemic, roughly 20,000 

women did not have the tests they were supposed to 

have. Breast cancer is detected in the early stages in 

5 out of every thousand women who undergo 

screening. 

3.1.4 Data Extraction in Radiomics 

Radiomics is a technique that uses data-

characterization algorithms to extract many 

characteristics from medical pictures. This field 

focuses on using data-based analysis and algorithms 

that can expose tumoral formations and features 

that are difficult or impossible for the human eye to 

recognize. It is the process of extracting 

characteristics from diagnostic pictures to produce 

a quantitative feature or parameter that may be 

measured and mined from the images.  

An analysis of Radiomics may extract over 

380 characteristics from an area of interest in a 

PET, CT, or MRI examination and then connect 

those features and additional data in methods that 

the naked eye and brain cannot do. These traits have 

the potential to be utilized in the prediction of 

prognosis as well as therapy response. Artificial 

intelligence can help study radionics aspects by first 

establishing patient signatures. In addition, it can 

assist in the correlation of radionics and additional 

categories of data, such as liquid 

biopsy, proteomics, and genomics. 

3.1.5 Advanced Fracture Detection 

In 2018, the FDA started approving AI algorithms 

for clinical decision assistance. The OsteoDetect 

program developed by Imagen was among the first 

to receive FDA approval. This program uses 

artificial intelligence to identify fractured bone 

injuries in wrist radiographs. The FDA gave its 

clearance to Imagen's application after the company 

presented a study evaluating the effectiveness of its 

algorithms on one thousand wrist pictures. After 24 

healthcare practitioners acknowledged that they 

could identify fractures with OsteoDetect, faith in 

the product increased. The identification of hip 

fractures is another use of AI in the field of 

radiology. The elderly people frequently suffer 

from this kind of damage. Radiologists have long 

relied on X-rays as their primary method for 

detecting this kind of damage. However, because 

these fractures can conceal behind soft tissues, it 
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might be challenging to find them after they have 

occurred. Deep Convolutional Neural Networks 

(DCNNs), as described in a study published 

recently in the European Journal of Radiology, may 

aid radiologists in diagnosing fractures. MRI and 

CT images may be analyzed using DCNN to reveal 

flaws that are invisible to the naked eye. In multiple 

experiments, human radiologists used X-rays to 

diagnose hip fractures while artificial intelligence 

evaluated CT and MRI images of identical hips. 

3.1.6 AI as Second Opinion 

AI algorithms may be set to operate in the backdrop 

and give a second opinion if radiologists have 

conflicting views on troublesome medical imaging. 

This exercise lessens the stress associated with 

decision-making and teaches radiologists how to 

operate alongside AI while also allowing them to 

understand its advantages.  

Experts utilized AI in conjunction with a human 

specialist at Mount Sinai Health Department to read 

radiology data as a "second opinion" option for 

identifying COVID-19 in CT images. It was done 

to improve accuracy in processing the information 

gained from the CT scans. It was the first 

organization to discover new coronaviruses using 

AI and medical imaging. The researchers used 1100 

scans to train the AI algorithm that they developed. 

Computed tomography is not the most reliable way 

to identify COVID-19; nonetheless, this diagnostic 

tool can identify subtle symptoms of the illness that 

are invisible to the naked eye. This artificial 

intelligence model offers a second opinion in 

situations where a CT scan produces negative 

results or vague indications that radiologists cannot 

classify. 

3.1.7 Processing Imaging Biobanks 

Medical professionals can save large volumes of 

data since the memory capacity of computers is 

constantly being upgraded. In radiology, the 

fundamental source of PACS overload is the 

requirement to preserve original pictures and large 

amounts of data obtained through quantitative 

imaging. Quantitative scanning can generate 

imaging biomarkers that can later be stored in 

digital storage spaces for further processing in 

massive imaging biobanks. These biobanks can 

stem from multiple locations and centers. These 

imaging biomarkers are then accessible to be 

analyzed, evaluated, and used to predict disease risk 

in extensive population studies and treatment 

responses. Large repositories have the potential to 

grow into a library of digital patients, also known as 

human avatars or digital twins, which artificial 

intelligence may utilize to model the genesis and 

progression of the disease. 

3.2 Applications of AI in Cardiology 

When it comes to life and death issues, the potential 

for artificial intelligence to improve results is 

remarkable. Cardiac hypertension is among the top 

causes of death around the globe. Food patterns 

significantly influence heart disease due to filthy 

and unhealthy snack intake. Such low-quality street 

food is associated with an increased risk of 

cardiovascular disease. Blood is lodged in the 

artery, increasing the probability of cardiac assault. 

Because young people these days spend so much 

time away from home and because everyone must 

eat, yet there is no alternative food save junk food, 

it has become clear that heart disease also exists in 

this age group.  

Cardiology is the principal field focused on 

cardiovascular, circulatory, and pulmonary 

conditions. Many cardiovascular problems, such as 

atherosclerosis, stroke, cardiac arrest, heart defects, 

and so many more, need the doctor's specific 

attention for effective health and rapid cure. 

Artificial intelligence (AI) has lately emerged as a 

vital tool in medicine, where it is used to replace 

humans with programmed computers that mimic 

human thought and behavior. 

With the advent of the digital age, there has been a 

refocused effort on combining technological 

innovation with the healthcare sector to develop 

novel, connected, dependable, and legitimate 

healthcare delivery systems. One of the most 

cutting-edge tendencies in improving and 

expanding cardiac efficiency is the use of AI. CT 

scans, Echocardiograms, MRIs, etc., have been 

extensively examined utilizing more advanced 

technical means, and now AI is being used to 

evaluate their results. Artificial intelligence (AI) 

paved the way for this by allowing us to monitor 
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optimum operating circumstances and analysis 

during the whole recovery process. Cardiologists 

are interested in utilizing AI for clinical practice and 

research to further their field. That's why we need 

to work together to make India the country with the 

best medical facilities worldwide when all 

disciplines start using AI, medical technology, and 

research. 

3.2.1 Cardiac Imaging Advancements 

In recent years, the introduction of machine 

learning has shown exceptional potential for 

development in cardiac imaging analyses, and this 

growth is expected to continue. Interpreting 

coronary angiography, echocardiography, and 

electrocardiograms may all benefit from in-depth 

instruction (ECG). Interventions in the 

cardiovascular system have been the primary 

treatment for several cardiovascular disorders in 

recent decades, including coronary heart disease 

and coronary artery disease. 

Because of its capacity for profound learning, AI 

may, shortly, be able to recognize atherosclerotic 

coronary plaques with more accuracy than medical 

professionals. Medical professionals may also use 

AI to interpret echocardiographic imagery, 

including automation in chamber size assessments 

and left ventricular process evaluations.  

Because of the exponential rise of cardiovascular 

imaging investigations, there is a pressing need to 

improve the efficiency of clinical processes and 

reduce the number of cases in which incorrect 

diagnoses are made. With the availability of 

enormous datasets and the appropriate use of such 

databases, artificial intelligence (AI) can enhance 

patient care at any stage of the imaging chain. In 

addition, medical professionals may use the 

approach to analyze the classification and 

overlapping of architectural disorders like valvular 

ailment. AI can increase the information content of 

diagnostics relying just on images or a combination 

of imagery and clinical characteristics. As a result, 

it will be much simpler to diagnose illnesses, make 

predictions about them, and make decisions about 

them. Integrating data from pictures with 

biomarkers, genomics, proteomics, and 

metabolomics is also feasible. It will allow the 

prediction value to ultimately be increased, as well 

as the creation of individualized healthcare for our 

patients. 

3.2.2 Detection of Heart Failure 

AI systems can help reduce the number of people 

who needlessly require hospitalization due to heart 

failure by identifying individuals at a higher risk of 

cardiac hypotension with more precision than 

traditional risk scales. These outcomes are at odds 

with the early experience gained in this field, 

highlighting the requirement to modify system 

techniques. Optimization is possible using ML 

systems. In addition, the first research investigated 

the use of AI in the care of patients diagnosed with 

HF through telemonitoring. Research has shown 

that medical linguistics is applicable and has the 

potential to enhance the clinical trajectory of 

patients. 

Another critical area is the use of machine learning 

algorithms in the field of heart transplantation. 

These AI algorithms are used to predict the chance 

of death or successful transplantation for those who 

are on the waitlist. Precisely, ML algorithms can 

expect the clinical response of cardiac 

resynchronization. An excellent example of a 

combination of ML and Deep Learning 

methodologies is provided here in the form of the 

prognosis of ventricular dysfunction through the 

examination of echocardiographic data. The 

findings of unsupervised learning show that such 

processes can assist with the standardization and 

interpretation of complex cardiac illnesses. Some 

examples of these circumstances include a 

diagnosis of widespread heart failure and improved 

decision-making.   

3.3 Current Trajectory & Future 

Many people worry about how artificial intelligence 

(AI) will change the medical field in the future. 

Many things point to the fact that AI will change the 

healthcare system. Many radiologists are worried 

about their jobs due to the recent hype surrounding 

the medical imaging industry, which the 

development of deep learning techniques and 

narrow AI has propelled. There is much speculation 
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in the radiology community that AI in the form of 

deep learning, machine learning, and other forms of 

ML may one day replace radiologists and that their 

primary function will become only the examination 

of pictures. But the fact is, that's not the case. We 

may use the analogy of a jet switching to autopilot 

to illustrate this point. This technological 

advancement did not replace pilots but made their 

jobs easier. It's nice to have an autopilot when flying 

a long distance, but they could be more helpful in 

emergencies that call for quick decision-making. 

The same will hold in healthcare; the mix of 

technology and people is winning. 

About a decade after the invention of the X-ray, 

another advancement—ultrasound—entered the 

medical imaging arena. Since the mid-1960s, when 

these new methods became commercially 

accessible, they have spread to more people. 

Grayscale visuals have replaced bistable ones as 

technology involving piezoelectric transducers and 

electronics has progressed, similarly, from 

prerecorded to live-action video. Watching 

ultrasound technology evolve over the next half 

century from massive, room-filling machines to 

small, portable ones was genuinely remarkable. 

With the introduction of the first pocket-sized 

portable ultrasound scanner equipped with a mobile 

application, Clarius Mobile Health has made it 

possible for doctors to do rapid assessments and use 

ultrasound to guide operations like focused 

infusions and nerve blocks. 

In the realm of radiology, increasing methods also 

result in greater precision. While accuracy remains 

the foremost priority, automation is becoming more 

prevalent to simplify the life of radiologists. 

Radiologists must peruse a large number of 

photographs each day; thus, researchers will 

probably automate this aspect of their work. 

Algorithms are now capable of teaching 

themselves, thanks to the capabilities of deep 

learning, under the supervision of radiologists. It is 

a chance too excellent to pass up because the more 

it is utilized, the more beneficial it will be. 

Radiology may soon rank among the most inventive 

disciplines in a field where problem-solving and an 

all-encompassing perspective are crucial. Scientists 

from the University of Adelaide have conducted 

experiments where AI technologies should be able 

to predict one's death. The study has been 71% 

effective in evaluating the CT images of 48 

individuals to determine if they will pass away 

within the next five years. It is an outstanding 

accomplishment that the results are comparable to 

those of human diagnosticians. Using a collection 

of 15,700 photos, researchers trained the deep 

learning algorithm to identify illness symptoms in 

the organs. Instead of pinpointing a specific 

ailment, the research aims to evaluate and quantify 

general health. We must first understand how 

machine learning now functions in radiology to 

know when AI might apply it on a larger scale. 

Typically, the procedure looks like this: The 

algorithm can learn and recognize changes in tissue 

since many images and data components supply it.  

Consequently, it is a drawn-out process that 

requires a ton of data. The final product is 

anticipated to resemble this: The high-level 

examination will be carried out by radiologists, and 

the algorithm will probably produce a minable, 

organized preliminary report. As a result, the 

algorithm will very effectively perform the 

quantification that most people dislike doing. 

Finally, experts and research directions 

demonstrate how AI will transform radiology in the 

future. As a result, the medical community should 

embrace it with welcoming hands rather than 

dismiss it or feel intimidated by it. Radiologists 

should interact with, educate themselves on, and 

advance artificial intelligence rather than feeling 

driven out by it. In the end, it will benefit the 

patients. We anticipate significant changes in the 

diagnostic imaging industry in the upcoming years. 

The essential thing in this industry is always to put 

the needs of the patients first. Let's all foster that 

idea and ensure that radiology has a bright future 

with AI. 
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