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    Machine learning in healthcare is a growing area of application of artificial intelligence in medicine. It is used in many areas covering classification and prediction problems. Artificial intelligence can be considered as systems or machines that aim to imitate the cognitive functions of people and improve themselves iteratively with the information they collect. The classification methods in the machine learning field, which is quite popular among artificial intelligence methods, can be used especially for various health data. In general, there are two types of classification approaches. The first is the binary classification approach, which sets the class tags as 0 or 1. The second is the methods that not only identify class labels but also determine class possibilities. The most prominent method for the first approach is the support vector machines method. Artificial neural networks, k-nearest neighbors, decision trees, and logistic regression methods are the methods included in the second approach. The logistic regression method is one of the most prominent methods among these methods. The logistic regression method performs the classification task by determining which class the data belongs to. The fact that this probability is close to 1 indicates that it increases the probability of being included in the related class and that it is close to 0 decreases the probability. The logistic regression method is used for early detection, diagnosis, and treatment in the field of health, from radiology to cancer, from neurology to cardiology, as well as outcome prediction and prognosis evaluation.




    Mathematical modeling is used to have a better understanding and sometimes even to predict a pattern and results of the biological studies, and like all others, biological studies are no exception to this fact. Different methods of modeling are used dependent on the study and raw data available. The book will also contain several practical applications of how decision-making theory could be used in solving problems related to the selection of the best alternatives. In addition to machine learning, the book will focus on assisting decision-makers (government, organizations, companies, the general public, etc.) in making the best and most appropriate decision when confronted with multiple alternatives. The purpose of the analytical MCDM techniques is to support decision-makers under uncertainty and conflicting criteria while making a logical decision. Finally, the detail provided in the book will be of great help to the general public in their day-to-day life. The knowledge of the alternatives of the real-life problems, properties of their parameters, and the priority given to the parameters have a great effect on the consequences of the decisions. In this book, the application of MCDM has been provided for the real-life problems that occurred in health and biomedical engineering issues. In addition, the application of MCDM examples will be shown manually to users.
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      Abstract




      Machine learning (ML) provides computational approaches for an updated knowledge that assists in processing ideas such as data precision. Studies using ML methods are driven by the use of technological approaches to assist the healthcare system. This work reports different significant studies on the applications of machine learning algorithms as alternatives to healthcare challenges. The goal was to identify the research areas concern with possible solutions.
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    The increase in the number of diseases has brought the high demand in providing improved healthcare service. Thus, improved information and communication technology is advancing in developing artificial intelligence, smart cities, and smart health in establishing a standard healthcare service. Healthcare services such as early disease diagnosis, patient monitoring, and sometimes patient appointments are grinding factors that establish the improvement and design of a tremendous healthcare system.




    Machine learning (ML) is an accurate and perhaps regarded as a quick method to predict an outcome. In other words, it is a powerful tool used in healthcare institutions, rendering improved healthcare services. Deep learning and machine learning application in healthcare services are tremendously growing. These processes do not only establish a high connection between medicine and technology, but they give advancement in both health and research.




    Scientists, researchers, institutions, and healthcare are interested in developing “medicine in technology,” providing models in computational mathematics and allied with artificial intelligence. This has brought a high level of remedy in both research and healthcare institutions.




    Hitherto, diseases such as cancer in its different forms, stroke, high blood pressure, and basic healthcare services were regarded deadly. With the advancement in healthcare technology, these diseases are now managed efficiently by applying different approaches. Among many, the most fascinating of all is the application and imposition of human character, values, language, and even belief in the modeling of human-like technological creatures such as robots. This technology has positively increased the efficient standard of healthcare in both remote and urban human settlements. These robots are built to work like humans, with some of them looking and sounding like humans.




    In post anesthesia nursing, a machine learning algorithm is used to identify any disease complications accurately. This process, however, could cause changes in different aspects. Machine learning is now regarded as a tool used to complement and magnify nursing and healthcare instead of replacing the system. Data collection such as research databases, device readings, and genetic tests are used in the technology revolution. Also, the application of machine learning cut across different healthcare services; these include the basic healthcare services using artificial intelligence systems, such as telemedicine, M-health, and maternity healthcare. However, focusing on the pros and cons of this study, one can also be skeptical about using machine learning algorithms for a start. However, weighing on this, it is the easiest and the most advanced treatment method used in healthcare.




    Studies have shown that machine learning algorithms are used in the replacement of diagnosticians and nurses. However, machine learning is still regarded as the next generational tool applicable to reduce human interferences and forces such as exhaustion and the inability to compute analysis quickly. Furthermore, machine learning allows data analysis to understand and evaluate other complicated data in healthcare considerably. However, compared to the archaic biostatistics method, machine learning is more advantageous in flexibility and stability, which is more multi-tasking in disease diagnosis.




    Diverse data analysis, such as demographic data, doctor’s text notes, data imaging, and laboratory findings, can all be analyzed applying the machine learning algorithms method. This analysis can also be incorporated into predicting the appropriate treatments, disease risks, and prognosis. However, machine learning has its unique challenges in proper healthcare delivery, which requires refining clinical complications, model training, and data processing. Thus, other considerations such as ethical and medico-legal implications and doctor’s knowledge are highly considered on the use of machine learning tools and data security.




    Different studies and research on machine learning as a health monitoring system are recorded. These processes allow physicians and health personnel to monitor patients at a considerable distance taking periodic actions when necessary. These parameters assist the physician in communicating and monitoring the patient transmitting circuit used by the patient and the receiver circuit. In addition, this system assists in identifying doctors or physicians to consult and helps in the prediction of diseases based on machine learning algorithms.




    Nowadays, transporting a patient from home to a hospital is challenging due to prevailing obstacles such as queueing for a check-up, the risk of contracting various infections, and the time required. These difficulties necessitated the development of transmittable technologies such as telemedicine, the Internet of Things (IoT), and machine learning to keep patients under the physician's or medical practitioner's supervision. In infectious diseases such as a pandemic, drones are constructed to assist in disinfecting a place exposed to this infection. This system serves as a remote monitoring system that connects the patient with the doctor at the patient's comfort. Machine learning algorithms create platforms that offer efficient medical data that provides the diagnosis, treatment plans, and possible recommendations for the patient.




    

      Conclusion




      The healthcare industry is stretched with an outgrowing population of patient services. Therefore, there is a need to have spontaneous, efficient, and modern services to cushion the growing difficulties experienced by individuals. Machine learning has, however, revealed its potentials in serving its purpose in the healthcare industry. The application of artificial intelligence and machine learning technologies has enhanced productivity and efficiency in medicine.
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      Abstract




      Machine learning (ML) as a subset of Artificial intelligence is gradually getting accepted in the healthcare industry. Thousands of data are revealed to be analyzed from different sources in healthcare through machine learning algorithms. ML is unarguably essential in disease diagnoses and a variety of healthcare application services. In this study, the application of ML in healthcare was focused on using artificial intelligence techniques based on different scientific studies. ML is essential in carrying out special, efficient healthcare services with ease for health professionals.
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    Machine learning (ML) is an affiliation or sub-set of artificial intelligence (AI) that mainly focuses on studying computer algorithms applied in building sample data as mathematical models. In other words, ML application enables problems to be solved by machines without literally using computer programming.




    Machine Learning ML is applied in various ways, such as email filtering and sometimes computer vision, projecting it (ML) into broader views. ML involves commanding computer-based technology to perform a wanted task without programming. These tasks can include using different approaches, supervised learning, unsupervised learning, and reinforcement learning [1].




    Artificial intelligence (AI) in healthcare is regarded as a promising self-learning technique that is taking place globally. The advancement of ML-based artificial




    intelligence has broadened its scope to establish stable and efficient clinical practice worldwide [2].




    The history of machine learning can be traced to its etiology, coined by a famous American named Arthur Samuel, who pioneered computer gaming and artificial intelligence [3].




    Machine learning is applicable in different facets, including its application in agriculture, banking, bioinformatics, brain-machine interfaces, DNA sequencing, medical diagnosis, economics, speech recognition, etc [4].




    Table 1 shows the various software used in machine learning. Learning machines are artificial intelligence-based technology centered on using data pattern analysis to understand data rules. These rules are used in diagnosing and predicting outcomes. The ML involves using broad data sets with clinical variables suitable for the program to predict the result. These clinical variables are passed along layers named neural networks [8].




    

      Table 1 Machine Learning Soft Wares [5-7].




      

        

          

            	Name of ML Software



            	Manufacturer



            	Date of Manufacture



            	Application



            	Outcome



            	References

          


        



        

          

            	1. XGBoost



            	Tiangi Chen research project



            	March 27, 2014



            	Boosting Library app.



            	Efficient credit



            	https://en.wikipedia.org/wiki/XGBoost

          




          

            	2. Amazon Web services



            	Amazon Andy Jassy



            	March 2006



            	Cloud-computing services



            	Standard and efficient service



            	Amazon Web services (2012)

          




          

            	3. Orange



            	University of Ljubljana



            	October 10, 1996



            	Data visualization, modeling biomedicine, genomicsresearch



            	Recorded as a great standard app



            	Orange download May 28, 2018

          




          

            	4. Apache MXNet



            	Apache Software Foundation



            	February 21, 2020



            	Library for machine learning



            	Globally certified standard



            	Amazons deep learning frame (2017)

          




          

            	5. Keras



            	Francois Chollet



            	March 27, 2015



            	Designed to enable fast experiment using a deep learning technique



            	Standard



            	Keras documentation 2016

          


        

      




    




    

      MACHINE LEARNING IN HEALTH CARE




      Machine learning is a tool used in magnifying and, in other terms complementing knowledge rather than replacing it. Researches’ have shown clinical data used in analysis and in collecting data. Clinicians use the genetic testing database to allow machines to examine and predict the type of disease involved. Health care data is regarded as one of the most complicated to handle in the data system. To have useful data, it must be processed before using in machine training [9].


    




    

      APPLICATION OF MACHINE LEARNING IN HEALTHCARE




      ML can be applied in various fields to implement a technological remedy in different systems. Machine learning is a field that expanded from artificial intelligence concerned in designing and developing computer-based algorithms.




      

        



        Application of ML in Smart Health




        Smart health is an integral field that combines e-health and smart cities to consistently solve health issues [10].




        S-Health is derived from Smart cities and electronic health (e-Health). In other words, it is a sub-field of e-Health using smart cities to improve basic health care. Smart health uses artificial intelligence (robots) to enhance healthcare in assisting physicians in diagnosing, monitor, detect and treat diseases.




        In Fig. (1), the improvement of the smart health system is illustrated. The data acquisition is retrieved through self-diagnosis as a result of networking and computing techniques and data privacy and security [11].




        Table 2 represents different data sources based on machine learning applications in Smart systems regarding its usage in healthcare management. The first approach by Chai, et al. presents a deep learning model for Glaucoma diagnoses using CNN collected from Beijing Tongren Hospital, China. The analysis proposes 81.69% accuracy using the “said” databases. The second approach was based on Zhang et al. predicting mini-mental state examination scores (MMSE) in Alzheimer’s disease, analyzing the multi-granularity and brain image [12].




        
[image: ]


Fig. (1))


        Component of smart health.



        

          Table 2 Machine learning application in smart health.




          

            

              

                	S. No.



                	Ml Technique



                	Developers



                	Disease



                	Reference



                	Evaluation

              


            



            

              

                	1



                	Deep learning model using CNN



                	Beijing Tongren Hospital in China



                	Glaucoma



                	Chai et al.



                	74.95%

              




              

                	2



                	Linear Regression



                	Mini-mental State Examination (MMSE) in Alzheimer Disease (AD)



                	ADNI database



                	Zhang et al.2017



                	AUC


                0.318

              




              

                	3



                	Procalcitonin



                	General Hospital Guangzhou China



                	Diagnose bacterial sepsis



                	Liu, Y, and Choi, K.S 2017



                	78.4

              




              

                	4



                	Average ensemble decision criteria



                	MIMIC II



                	Prediction of ICU


                Read missions



                	Viegas, R et al. 2017



                	AUC


                0.77_+0.02

              




              

                	5



                	Staking algorithm



                	Data Collected from different sources



                	Cataract detection



                	Dong, Y et al. 2016



                	84%

              


            

          




          




        




        The third ML application was based on Viegas, R et al. analysis using the fuzzy modeling approach. The approach uses the Multi-parameter Intelligent monitoring for intensive care (MIMIC-II) databases to collect patient records [13].




        Lastly, Dong Y.et al. used retinal-based images to classify information [14].


      




      

        



        Machine Learning In Remote Patient Monitoring




        Nowadays, it is cumbersome for patients to access hospitals or any adequate healthcare services without facing challenges such as queues, time, and dangers of traveling. Therefore, healthcare industries are now focusing on giving sufficient and efficient services at the comfort of the patient. Furthermore, the remote Health monitoring system is designed to assist patients located in areas that cannot access good healthcare services to consult physicians and other health professionals at their comfort. The system is designed to collect the patient’s heart pulse rate, ECG, temperature sensor, and blood pressure. In addition, It collects the patient’s record and history of the disease. The remote patient monitoring system identifies the doctors using a machine learning cloud system [15].




        The patient’s state of health (emergency condition) notifies the doctors or responsive unit to respond to the patient immediate patient needs. The limitation involves in using the health monitoring system is its high cost of purchase. Ghana Sheela and Anu Rose Varghese, Indian researchers, developed a machine learning-based monitoring system that consists of two microcontroller boards, a temperature sensor, camera, microphone, and live monitoring facility connected with the internet [13].




        The block diagram also consists of an ambulance emergency responsive point. This alerts ambulance in the case of emergency. In addition, the researchers recorded successes in connecting patients in rural areas of India to other developed hospitals for proper treatment.




        Fig. (2) is the schematic representation of the remote patient monitoring platform connected to the knee and transmits primary patient data to a Smartphone. The Smartphone then send the patient’s data using artificial intelligence, analyzing the data and giving feedback to the patient [17].
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Fig. (2))


        Remote patient monitoring platform.



        

          Telemedicine




          Telemedicine is defined as a practice of remote monitoring patients. Other sources of telemedicine could be affiliated with drones, smart wearables, and mobile applications that can assist and function as relating a patient to basic medical care.




          Recently 5G technology network was introduced in the healthcare services to monitor and connect patients to the healthcare services without a poor network compromise. Due to shortage of data transfer speed, low quality of the video, and sometimes poor state of conferencing becomes essential to boost the global network service by developing a 5G network to assist in efficient health delivery [18].


        


      




      

        Machine Learning Used in Curative Research




        The AI-based technology uses its great potentials in treating patients diagnosed with different diseases using research protocols by analyzing the types of diseases, which may be beneficial in controlling and managing diseases. Many research centers and institutions (Labs) have adopted artificial intelligence as a potential treatment of COVID-19. In addition, AI helps in drug development and helps in the process involved in drug discovery [19].




        The University of Singapore, in collaboration with the University of California, developed an AI CURATE machine learning application that assists doctors in regulating drug dosages used as therapy. This is done using the patient’s history on the dose and drugs taken and the patient’s response to the drugs. For example, CURATE AI is used in treating a patient with prostate cancer using a specified drug administer. They used a patient profile to relate drug doses and their efficacy on the patient [20].




        The researchers used a profile indicating dose-efficacy. CURATE AI recommended ZEN-3694 as the initial dose administered by the doctor. A study was recorded using eight liver transplant patients with drug dose immunosuppress and controlled by CURATE AI, compared with other patients with better drug dosing care. In a similar study developed at National Health System using a machine learning tool, Augurium performed excellently in processing language to doctors in improving the diagnoses of appendicitis. The machine learning tools appear to greatly improve healthcare delivery [21].




        

          Drug Development




          Machine learning (ML) has effectively aided in developing drugs, especially in health emergency periods. These periods include the Ebola epidemic and COVID-19 periods.




          Bayesian machine learning models were used to fastened processes involved in discovering molecular inhibitors to fight the virus. In addition, other similar ML applications of ML were adopted using the ML in virtual screening and scoring to aid the process of viral inhibitors discovery against viruses, such as in the avian flu in China.




          Relating to the current pandemic (COVID-19), ML models have shown potentials in aiding drug development which could cure the virus [22].


        




        

          Ml Application In Repurposing Existing Drugs




          With the COVID-19 pandemic, machine learning technology has been able to aid in developing drugs that could be repurposed as having the potentials to treat the virus.




          Innoplexus AG, a Germany-based company, applied AI-powered drugs to discover and identify existing drugs that may potentially treat the pandemic virus (COVID). After vigorous analysis, the platform revealed the potentials of Chloroquine (anti-malarial drug) as a better alternative to Remdesivir (antiviral drug).




          In a similar study, EXScientiaaBritish Company, in conjunction with Diamond Light Source UK and Calibr (California-based research Institute), used an AI drug delivery platform to treat the virus safely in developing the AI-drug [23].




          Researchers from the United States of America and the Republic of Korea are using deep learning knowledge to investigate the great potentials of existing drugs to treat HIV/AIDS; the drugs arenamed Atazanavir and their potentials in treating COVID-19.




          Another AI platform named Gero has its potentials in developing and identifying existing drugs in treating cell lung cancer and potentially COVID. A Singular group of scientist developed the platform and called the platform Afatinib [24].




          ML technique found in identifying and predicting drug include drugs includes drug target predictions (DTIs) using deep learning Deeper-feature convolutional Neural Network (DFCNN) system to identify and classify protein interactions with very high accuracy. However, AI has been used in treating and analyzing expected effectiveness. For instance, deep learning-based drug-target interaction model molecule Transformer Drug Target Interaction (MT-DTI) was coined to identify the marketed drugs that have the potentials of treating the SARS-CoV-2 virus [25].


        


      




      

        



        Machine Learning in Iot/iomt Used in Managing and Preventing Diseases




        Machine learning application in the Internet Of Things and healthcare IoT is applied in controlling and managing diseases such as communicable diseases. It is applicable in monitoring patients from a remote location using wearables to transmit the patient’s data and information to the health professional. The ML can to collect, analyze and transmit health data to health professionals.




        

          Machine Learning in Disease Surveillance




          Machine learning in disease surveillance, can manage, predict and detect a possible disease outbreak that may affect global health. Various companies, especially the Canadian health Surveillance Company, based in Toronto,BlueDot, have developed disease surveillance which consists of AI, ML, and natural language processing (NLP) tools embedded. These tools help in tracking a possible outbreak of disease, especially the SARS-CoV-2. Nevertheless, the application of the BlueDot required a human effort. The BlueDot predicted a possible outbreak, interpretation of human effort during the work [26]. Similar companies relating to disease surveillance developed their ML application. For instance, Metabiota developed a monitoring platform based on endemic outbreak;




          In 2008, the Metabiota developed a platform to predict infections based on the clinical features, fatality rate, and possible treatment involved. Metabiota epidemic Tracker also has features like the ability to have detailed information and contain statistics of over 120 pathogens that are novel.




          Furthermore, some scientists proposed the application technologies to identify potential zoonotic diseases (viruses) early before affecting people. An organization named Global Virome Project (GVP) collected the database of viruses that are of genetic and ecological factors in different animals and species that have a history of causing infectious diseases to humans. These diseases (ZOONOSIS) will be used in predicting a possible outbreak of zoonotic viruses. This technique by GVP has allowed scientist and industries to develop drugs and vaccines that may be used as the case arises [27].


        




        

          Using Smart Thermometers




          Smart thermometers are used to identify communicable diseases by placing them on the patient’s body to get the body information and details that could be symptomatic of the disease. Diseases such as the COVID-19 introduces the application of smart thermometers on managing and controlling the disease.




          A United States-based health technology company named KINSA launched an IOT-based thermometer, developed in tracking flu and other recognized symptoms in patients. The thermometers are developed to link to a mobile application which transmits the readings to the company. The data is collected by the company and generates maps of regions affected by the virus. As shown in Fig. (3), the Kinsa thermometer represents one among many major smart thermometers used to control and prevent of COVID-19.
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Fig. (3))


          Kinsa thermometer [28].

        




        

          Using Drone Technology




          Drone technology is used to control of public health diseases such as COVID-19, using drones and other technologies. China used drone technology to counter the pandemic COVID-19 outbreak. Other countries and research institutions use drones in fighting COVID-19.




          As shown in Fig. (4), drone technology is applied in healthcare delivery in many parts of the world, especially due to the recent pandemic. Some M.LML technologies used in healthcare services are mobile applications, Bluetooths, Geographic Information System (GIS), and Global Positioning System (GPS).




          In Africa, drones are used in conveying blood samples from a healthcare center to a laboratory for a proper blood test. This process normally takes about eight weeks for results. However, with the design of helicopter-style drones, testing of HIV among infants became fastened.




          In Rwanda, a company named Zipline delivered blood and other pharmaceuticals to remote areas within a brief period. Drones are recorded to be used in healthcare in countries like Taiwan and Nepal to reach remote localities and hospitals. Zipline recorded successes in drone delivery to rural areas in Maryland and Washington. Condoms and birth control aids have been delivered to women using drones in Ghana [30].
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Fig. (4))


          Drone technology applied in healthcare [29].

        




        

          Ml Application in Medical Imaging




          Machine learning, as an affiliation of artificial intelligence, has significantly created in improving image-based medical diagnoses. Researchers have given computed analysis on the application of Scans using AI tool to save time for practitioners such as radiologists in carrying out diagnoses.




          Medical Imaging is applied in controlling diseases such as the virus COVID-19 and cancer using an AI-based model in screening symptoms through CT Scan. For example, pneumonia is one symptom observed and identified in patients with COVID-19. Researchers at the University of Waterloo and Ontario started the AI-based platform Darwin AI, which yielded accurate Convolutional Neural Network (CNN) in diagnosing the patients with COVID-19.




          In another joint research mission, an AI model was developed in diagnosing the COVID-19 using X-rays, developed in the DELFT University of Technology, Netherlands. They named it CAD4VOCID, developed to diagnose tuberculosis AI medical imaging technique with the viruses such as COVID without compromise [30].


        




        

          Machine Learning Training for Clinical Applications




          Machine learning tools trained majorly for clinical application are having contrast with the research machine learning tools. The clinical learning machines are characterized based on supervised learning, which classifies data. The distinct and accurate potentials of clinical machine learning make it unique. This complied with the US FDA, approving the clinical machine learning tools as efficient and needful in their application in the healthcare system. Improved data is one of the extensive features of clinical machine learning, making it better than medical devices. An FDA-approved clinical machine learning tool named IDX-DR can provide unaided screening potentials. In other words, the health software uses the ML algorithm to analyze images from the patient’s retinal, giving two solutions (results); a positive and negative result. It was tested on a diabetic retinal diagnosis giving a very high sensitivity for diabetic retinopathy [31].


        




        

          Ml Application in Disease Outbreak Prediction




          Machine learning-based technologies and AI are used in monitoring and predicting epidemics all around the globe. Scientists and researchers collect data accessing social media and the internet easily. AI helps in compiling the information and predicts a possible outbreak.




          Malaria and other infectious diseases such as the COVID-19 pandemic have given the AI-ML an open to help in monitoring people and places infected and possible outcomes of the pandemic. Recently, the prediction of the novel coronavirus was possible using the AI and ML application into place. This involves predicting the risk of having possible symptoms, and predicting the treatment involved relating to the virus [32].


        


      


    




    

      MACHINE LEARNING ON THE DESIGN OF ROBOTS IN HEALTHCARE SERVICES




      Machine learning motivated robots are designed to assist in the treatment and management patients with communicable diseases. In recent times, robots are applied in the treatment of COVID-19 patients introduced in some countries worldwide. This process reduces the potential risks involved in managing and subsequently treating patients with any communicable disease.




      An example is the development of an AI-based robot by Asimov Robotics in Kerala, India. The robot consist of three wheels machine autonomously programmed and moves freely to serve patients drugs, meals, and any requirement for treatment. These processes, however, will ease the burden for any risk involved for the healthcare professionals [33].




      Another similar robot developed by two epidemiologists is the Xenex Disinfection robotics, developed by the Xenex Disinfection Services.




      This robot is autonomous as a disinfectant that assists health professionals in hospitals. It has the potentials to access and observing any germs, viruses, and bacteria. It is efficiently managed in places like Japan, Singapore, and Italy [34].




      Relating to autonomous machine learning tools, another developed robot used in healthcare is the one developed robot used in healthcare created by the Danish robotics Company named the UVD Robots. It is also a disinfecting robot used in many countries such as the Peoples Republic of China and Other parts of Europe and America. The robots can emit Ultra-violet light to disinfect and tear DNA strands of any virus [35].




      Another exciting application of robotics in healthcare services is its application on human beings developed for surgery. This procedure is recorded as efficient and safe for humans. It is also used in the operating room or the interventional suite. An example is the Da Vinci surgical system, which also has potential to improve patient’s health during operations [36].




      Moreover, other robotics developed to serve in surgery are now controlled directly by the surgeon. This allows the surgeon to use it freely, manipulating it for the task involved. Patients involved in accidents that require them to use prosthetics are well managed due the development of ML-AI-based prosthetics. These prosthetics are developed to ease the social life feeling relieved to carry out the normal social activity. This process involves the use of an automatically modified system built to replace the natural body parts.




      Fig. (5) shows an example of a prosthetic hand that gives a perfect reflection of a modern ML application in healthcare. Also, Robotics is built as therapy for children having development disorders. An example of such robotics is the CosmoBot. AnthroTronix, Inc. developed these robotics as a social interaction robot and a play therapy for kids. Corinna Lathan created in collaboration with the AnthroTronix Inc. developed the robot in 1999 [38].




      Another form of a socially interactive robot is a robot designed for nursing homes and toddlers named the Paro robots. It was designed in the Intelligent System Research Institute of Japan by Takanori Shibata in 1993. It is also applied in taking care of people having dementia and autism disorders [39]. Similarly, in Table 3, various medial robotic manufacturers are outlined with their year and applications, respectively.
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Fig. (5))


      prosthetic hand [37].



      

        Table 3 Medical robotics used in healthcare [40-42].




        

          

            

              	S. No.



              	Name of Medical Robotics



              	Developer/Manufacturer



              	
Year of


              Manufacture




              	Application



              	Outcome



              	Reference

            


          



          

            

              	1.



              	Asimov



              	Kochi-based Asimov robotics



              	2020



              	Assists in the delivery of meal and medicine for patients



              	It was recorded to be effective



              	https://www.asimovrobotics.com/

            




            

              	2.



              	Xenex Disinfection Services



              	Xenex Disinfection Services



              	2012



              	To eliminate harmful bacteria viruses in hospitals in an environment



              	It is a global service that is efficient



              	https://www.xenex.com/

            




            

              	3.



              	UVD robots



              	Danish robotic company Blue Ocean robotics



              	2016



              	It is a disinfectant that prevents Hospital Acquired infections (HAI)



              	It is recorded efficient and flexible



              	www.uvdrobots.com

            




            

              	4.



              	Da Vinci surgical system



              	Intuitive surgical



              	2000



              	Used as a surgical equipped robot



              	Efficient service in surgeries



              	https://en.wikipedia.org/wiki/Da_Vinci_Surgical_System

            




            

              	5.



              	CosmoBot



              	AnthroTronix, Inc



              	1999



              	To motivate children as a therapy



              	It is recorded among kids to be an incredible platform



              	https://en.wikipedia.org/wiki/Cosmobot

            




            

              	6.



              	Paro robots



              	Intelligent Research Institute Japan



              	1993



              	Used in nursing homes and people suffering from disorders such as dementia



              	It is also efficient in carrying out activities



              	https://www.yandex.com/search/?text=paro%20robots&lr=11508&clid=2186620

            


          

        




      


    




    

      CONCLUSION




      Machine learning and artificial intelligence application are gaining giant attention in our daily healthcare activities. The application is spread around different domains such as economy/marketing, administration, weather forecast, and many more. Today, ML has absolute prediction in healthcare administration, mapping diseases, diagnosing, and treating of different ailments. This article revealed different ML approaches to assist the healthcare problems. However, ML is not as improved in healthcare compared to other domains, such that healthcare is faced with complexes and inefficiency in data.
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