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Abstract— The following research gives an overview on the evolution, current progress and further implication of mobile robots. The 

origins of mobile robots root back to mid-20th century and have in the moment expanded to multiple applications. The advancements in 

robotics have opened up its scope in various domains including healthcare. Currently they are operated for logistics, telemedicine, 

sanitization as well as rehabilitation purposes. The major advantages lie in providing safety for patients, helping control infection and 

collecting data constantly to help analyze it. The paper also highlights the major technical challenges and ethical concerns currently 

looming over the use of mobile robots.  

 
Index Terms — Automation, IOT, Healthcare, Robotics. 

 

I. INTRODUCTION 

The emergence of mobile robots is to be seen as a 

transformative tool in healthcare, ushering in a new era of 

efficiency, precision, and accessibility in medical services. 

Their significance in healthcare is defined by their ability to 

navigate complex hospital environments, assist medical 

personnel, and perform a range of tasks that enhance patient 

care. These robots contribute to infection control, medication 

delivery, telemedicine, and even surgical procedures, all 

while reducing human intervention and the risk of 

cross-contamination. In an era marked by healthcare 

challenges, the integration of mobile robots stands as a 

pivotal advancement, leading to patient improvement, cost 

efficiency and better delivery. 

A. Historical Context  

The genesis of mobile robots in healthcare stems from the 

exploration of robotic and automation technologies. The 

history of such robots roots back to the development of 

industrial automation in the mid-20th century[1]. Initially, 

robots were primarily used in manufacturing settings, but 

their potential applications in healthcare were being seen in 

late 1900s. Early robotic systems were rudimentary and 

lacked the sophistication seen today[2]. 

B. Current Status 

In the contemporary healthcare landscape, mobile robots 

have evolved significantly. These robots have transitioned 

from simple tools to complex autonomous systems capable of 

intricate tasks. The latest robots are capable of sensing, have 

artificial intelligence and navigation capabilities, aiding them 

to navigate hospital environments with precision. They play a 

vital role in various healthcare applications, from patient care 

to logistics and beyond [3,4]. 

II. CLASSIFICATION OF MOBILE ROBOTS 

A. Delivery Robots 

Delivery robots are being used rigorously for numerous 

functions. An object detection and  navigation based robot 

capable of delivering variables to and from a destination of 

intent has been designed and fabricated [5]. The delivery bot 

consists of distance and temperature detection features to 

improve the bot’s performance parameters (Ref Figure. 1.) 

 
Figure 1. Delivery Robots[5] 

Recent technological advancements have revolutionized 

indoor mobility and human-robot collaboration, particularly 

in confined and dynamic environments like hospitals. 

Autonomous mobile robots (AMRs), equipped with sensing 

devices, powerful computers and artificial intelligence, are 

now instrumental in material handling tasks within hospital 

settings. Studies suggest that AMRs can significantly 

enhance hospital logistics by working alongside staff, 

thereby increasing time dedicated to patient care [6-9]. Many 

hospitals have developed their own bots for medicine, food 
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and surgical delivery purposes which serve as the foundation 

for new developments[2]. 

B. Telemedicine Robots 

A tele assistive robot used for lifting objects and devices 

from the ground as well as from elevated positions has been 

mentioned in Figure 2. This bot has been tested on elderly 

people as well as patients for assisting them in their everyday 

activities[11]. The results have proven to be satisfactory and 

complying which enable the bot to be deployed in day to day 

environments[10,12]. 

 
Figure 2. Telemedicine Robot[10] 

Another research employed a wireless communicable bot. 

It involved 304 patient encases. An on-site bedside 

neonatologist and a remote neonatologist used this system to 

separately assess patients. The study aimed to compare 

agreement rates between the two physicians using kappa 

statistics, with each physician blinded to other's 

findings[13,14]. However, heart rate, breathing and various 

health variables did not agree to the findings neither in the 

presence nor in the absence of a telemedicine. Technical 

difficulties led to the exclusion of five encounters, and no 

complications arose from the deployment of the bot. The 

conclusion points out to the fact that mobile robots can be 

deployed for telemedicine purposes for neonates in Neonatal 

Intensive Care Unit(NICU)[13]. 

The viability of 'tele-rounding' was the focus of this study. 

It incorporated telemedicine to conduct daily patient 

('tele-rounds')[15]. This time difference was mainly 

attributed to operating and manoeuvring the robot, or in some 

instances, due to slower internet connectivity or connection 

drops. To conclude, if direct bedside care providers are 

available, remote-controlled, robotic telemedicine 

technology can be utilized by neonatologists to perform daily 

patient rounds in the neonatal intensive care unit[16]. 

C. Cleaning and Disinfection Robots 

This article investigates the diverse ways mobile robots are 

being utilized in fighting against Covid-19. It highlights work 

done by companies worldwide that are adapting to address 

emerging needs by using mobile robots as tools to help 

reduce the impact of Covid-19, particularly within health and 

service sectors. Robots are becoming increasingly prominent 

in the global effort to control the virus. The variety of robots 

can be developed serving different purposes to mitigate the 

risk of infection[17,18]. 

A design for a fully autonomous, centralized Multi-Robot 

System (MRS) was proposed[19]. The research was 

motivated by the growing demand for such systems in 

various applications, including search and rescue operations, 

surveillance tasks, environmental monitoring, and even 

disinfection within field hospitals. The virus crisis 

necessitated rapid adaptation of existing systems to fulfil new 

functions, such as disinfection and remote temperature 

screening. They used a robot to scan the hospital area and 

simultaneously sketch a topography of the hospital[19]. 

Autonomous mobile robots offer a timely, cost-efficient, 

and safe solution for surface disinfection by avoiding people 

to come in proximity of disinfectants. It presents a novel 

planning method that generates seamless and free paths for 

mobile robots to disinfect designated areas. This work aims 

to optimize disinfection efficiency, reducing both completion 

time and cost through a new graph-based environmental 

representation for path planning. This method proposes a 

novel approach for generating efficient disinfection paths for 

bots in healthcare environments. It aims to optimize the total 

travel distance (reducing overlaps) and number of turns, 

leading to faster and more efficient disinfection[20,21]. An 

improvement in completion time and cost for disinfecting 

hospitals will be seen[22].Novel technical work and 

inventions will serve as the guiding path to overcome 

drawbacks and find keys to integrate such tech into the 

healthcare arena[23-25]. 

The cleaning and disinfection robot in Figure 3. is a mobile 

bot operable through wireless network and capable of 

detecting objects and avoiding obstacles to reach it’s goal. It 

is specifically used for disinfecting rooms using 

ultraviolet(UV) light and has many features, one of which is 

the ability to turn-off upon detection of humans to avoid the 

transmission of harmful rays[26]. 
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Figure 3. Cleaning and Disinfection Robots[26] 

D. Rehabilitation and Mobility Assistance Robots 

While the positive recovery due to the utilization of bots in 

the recovery of patients subjected to strokes yields a largely 

positive result, it has a focus on help done physically. This 

indicates that some therapy can be assistance based. Hence, 

social assistance robots are born[27]. Another study has been 

done to assist patients that have suffered from stroke related 

conditions. Futuristic drafts and scientific factors for the 

development of such bots has been presented[28]. 

   A project named VAHM focuses on upgrading the way 

of controlling wheelchairs. There are three usable modes to 

be deployed in various scenarios[29]. In health care, a 

telepresence robot can avoid travelling for senior citizens 

effectively assist them at their homes[30]. Numerous mobile 

telepresence bots are to be seen, enabling mobility to be 

coupled with communication[31,32]. There is an approach 

aiding navigation and signifying vital monitoring capabilities 

that has been described in a paper. Integration needs to be 

done with the bot to make it applicable[33]. 

As shown in Figure 4. a special lower limb rehab robot 

capable of assisting patients in walking depending on the 

walking style and dynamics of each robot is developed[34]. 

A controller can be used for tracking the walk style and 

actuates the leg to function accordingly. This type of robot is 

specifically useful for patients who have suffered from 

strokes[34,35]. 

 
Figure 4. Lower Limb Rehab Robot[34] 

III. APPLICATIONS OF MOBILE ROBOTS IN 

HOSPITAL SETTINGS 

A recent scoping review investigated the expanding role of 

robots in healthcare, identifying ten distinct functionalities 

across various clinical settings. These functionalities 

encompass both surgical and rehabilitative applications. The 

review highlights the impact of technological advancements 

in enabling robots to perform increasingly complex and 

diverse tasks. Increasing telepresence and making remote 

monitoring more common is possible provided a robust 

infrastructure system is developed[36]. 

A. Hospital Robots 

Hospital robots can be subjected to numerous assignments 

viz. delivering medication, transporting supplies, and 

disinfecting hospital rooms. An ecosystem integrating AI and 

Robotics is sub divided into many categories such as the 

purpose and area of service[37- 41]. 

B. Assistive Robots 

Assistive robots are designed to help people with 

disabilities or mobility issues. They can assist with tasks such 

as getting out of bed, moving around the house, and 

performing daily activities. A survey of robots in healthcare 

provides detailed information about state-of-the-art research 

in assistive robots. 

C. Rehabilitation Robots 

Rehabilitation robots are designed to assist with physical 

therapy and rehabilitation, helping patients recover from 

injuries or surgeries[41]. These robots can target various 

areas of the body, including upper and lower limbs, and can 

also provide gait assistance[34,42,43]. 

D. Service Robots 

Service robots interact with customers and provide 
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services such as food delivery, cleaning, and customer 

service. In the hotel sector, service robots have been used to 

minimize human interaction to contain the infection 

outbreak, however they are not specifically related to 

healthcare[44]. 

While advancements in robotics and technology offer 

promising prospects for improved patient care and reduced 

burdens on healthcare personnel, it is crucial to acknowledge 

and responsibly address the associated ethical and societal 

concerns. Hospitals must meticulously evaluate the 

advantages and disadvantages of implementing robots in 

various applications, guaranteeing their utilization aligns 

with maximizing positive patient outcomes. 

E. Benefits of Mobile Robots and their Outcome 

a. Safety and Infection Control 

In hospitals with patients having contagious diseases, 

mobile robots would provide extra safety and halt the passage 

of infections to the hospital staff. Work like delivery of 

medicines, spraying disinfectants can be achieved using 

robots thus reducing direct human-human contact.  

The development of an IoT-based robotic system designed 

for sanitizing hospital rooms is described[16]. This robot 

incorporates a central processing board and various sensors 

to ensure the safety and efficiency of the sanitization process. 

The system employs two sanitization methods: chemical 

disinfectant and UV light. To control the overall sanitization 

process without manual interference, a mobile application is 

connected to the robot. Notably, a camera installed on the 

robot is utilized for identifying people, to ensure that there is 

no individual in the room before beginning the process. 

One of the significant benefits highlighted is the ability 

contain disease spread. By automating the sanitization 

process and utilizing multiple sanitization methods, the robot 

can effectively eliminate pathogens, including bacteria and 

viruses, from hospital rooms. This improves cleanliness as 

well as reduces the potential hazard of cross-contamination 

among patients and healthcare personnel. Additionally, the 

remote-control capability through the mobile application 

allows for efficient and contactless operation, further 

promoting infection control measures within healthcare 

environments[45]. 

b. Data Collection and Analytics 

A robot model that assists the patients in different ways by 

utilizing the power of IoT, sensor technology and 

communication to measure different health parameters 

among the patients, like haemoglobin, oxygen, glucose, heart 

rate, body temperature is depicted. Further it consists of robot 

arm mechanism providing for camera modules allowing the 

doctors to examine the patient through video call along with a 

moving base, making the robot assist multiple patients 

through the day.  

All the data that was collected from the patients, could be 

viewed in a custom created patient portal, and could be used 

for different types of analysis by the doctors. This database is 

visible through a website portal created for the same. This 

way, patients data can be integrated into a central database 

system, making it easier to access by doctors, and compare it 

with average data through graphical visualizations[46]. It can 

further be used for analysis by pharmaceuticals regarding 

effects of medicines and dosages[47]. 

c. Efficiency and Cost Effectiveness  

With the rise of open-source software, following the 

development of Robot Operating System(ROS) in early 

2000s by Willow Garage and Open-Source Robotics 

Foundation, powerful navigation and path planning 

algorithms can be implemented without incurring licensing 

costs by buying such software from companies. ROS comes 

with powerful simulators and various tools for development 

of Robotics[48]. It has been widely implemented in 

numerous projects and research work considering its wide 

benefits. Using this, hospitals can save a lot of money by 

replacing redundant labour. This will indeed create a 

streamlined process which would be efficiently monitored 

through centralized computer system. 

The multi robot system which is completely automated is 

presented[19]. This system consists of a hexapod walking 

robot and a six-wheeled mobile robot. This robot can perform 

all hospital tasks which are needed in current times. 

The unique feature of the bot is it’s cost effectiveness and 

efficiency. It uses a centralised system for mapping the area. 

The ability to rapidly adapt the system to emerging healthcare 

needs, as exemplified during the pandemic, underscores its 

flexibility and cost-efficient utility in addressing medical 

challenges[19]. 

IV. CHALLENGES AND LIMITATIONS 

A. Technical Challenges 

The integration of mobile robots in the healthcare sector 

presents several technical challenges that must be addressed 

to ensure their effective deployment. Mobile robots in 

healthcare need to navigate complex and dynamic 

environments accurately. The dependence on sensors viz. 

visual and audio are essential for it’s functioning.[49]. 

Ensuring that these sensors work seamlessly in diverse 

healthcare settings, including busy corridors and crowded 

rooms, is a technical challenge. Furthermore, continuous 

improvements in sensor technologies are required to enhance 

their reliability and adaptability[50].The safety of patients, 

staff, and the robots themselves is paramount. Collision 

detection and avoidance systems are crucial to prevent 

accidents and injuries [49]. 

Developing advanced algorithms that allow robots to 

predict and respond to potential collisions in real-time is a 

technical challenge. These systems must work reliably, even 

in situations with unexpected obstacles or human errors. It is 
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ensured that robots have access to powerful computing units 

for onboard processing without compromising privacy is 

essential[51]. The success of mobile robots in healthcare 

relies on effective human-robot interaction (HRI). 

Developing natural and intuitive interfaces that allow patients 

and healthcare professionals to interact seamlessly with 

robots is technically demanding[51]. 

B. Ethical Challenges 

The initiation of mobile robots in healthcare also raises 

important ethical considerations that demand careful 

examination. Mobile robots often collect sensitive patient 

data for various purposes, including monitoring and 

diagnostics. Ensuring the privacy and security of this data is a 

critical ethical challenge. Robots are compiled to comply 

with healthcare norms and protect patient confidentiality[52].  

Proper encryption, data anonymization, and secure storage 

mechanisms are essential. As robots gain more autonomy in 

healthcare tasks, issues related to accountability and 

responsibility arise. Establishing clear lines of responsibility 

and accountability within the healthcare system is an ethical 

challenge that needs to be addressed[52]. 

Ensuring that robots are used as tools under human 

supervision is essential. Healthcare robots need to adhere to 

strict safety and quality standards. Compliance with 

regulations such as ISO13482 regulations related to the care 

of personal bots is crucial for the patients and staff[49]. 

Healthcare staff and patients need to be trained to interact 

with robots effectively. Overcoming resistance to change and 

addressing concerns about job displacement or a decrease in 

the quality of care are acceptance challenges[52].Robots 

should be perceived as complementary to human caregivers 

rather than replacements[52]. Educating patients and 

healthcare professionals about the roles and capabilities of 

robots is vital for fostering acceptance. Overcoming these 

challenges requires interdisciplinary collaboration between 

engineers, healthcare providers, policymakers, and ethicists. 

C. Technological Advancements 

This section explores various technological breakthroughs 

that have shaped the landscape of mobile robotics in 

healthcare. Artificial Intelligence (AI) and Machine 

Learning(ML) have been instrumental in enhancing the 

capabilities of mobile robots within hospital settings. An 

innovative nursing system that not only automates fall risk 

assessment but also reduces the caregiving load for medical 

staff was introduced[33].  

D. Control Strategy and Machine Learning Approach 

Robotic technology has garnered significant attention, 

particularly due to the pandemic's impact on healthcare 

systems. An essential aspect of robot control is the 

development of effective control strategies. Control 

strategies that facilitate trajectory tracking, velocity 

convergence, and balance in robots were discussed[33]. 

Furthermore, the paper delved into the importance of 

machine learning, in enhancing robot control, especially in 

two-wheeled balancing robots.  

The pandemic necessitated the rapid deployment of AI and 

robotics across various industries, including healthcare. The 

vital role of AI and robotics in managing and controlling the 

pandemic was emphasized upon[53]. The authors discussed 

emerging trends in AI, autonomous driving, network 

communication, and human-robot interaction, underscoring 

their continued evolution in the post-pandemic era. 

E. Role of Artificial Intelligence and Machine Learning 

Another study suggested a procedure to minimize and at 

some extent mitigate risk. In order to avoid accidents, a 

treatment system was incubated [56][57].Risks need to be 

systemized and minimized[58].Research suggests a risk 

minimization method wherein autonomous mobile robots are 

trained with reinforcement learning techniques to assist 

patients .[33]. 

The importance of robotics and AI played a vital function 

in managing and controlling the pandemic and at social level 

in public and crowded places. Intelligent devices are crucial 

in managing and fighting the pandemic. There should be a 

proper collaboration of the engineering and healthcare 

community to make robust healthcare solutions offer able to 

patients.[53]. 

F. Human Centric Design 

Cyber-Physical Systems (CPSs) have revolutionized the 

integration of the cyber and physical worlds in real life. The 

concept of a Secure Human Centric(SHM) Model was 

introduced[54].This model enhances mobility and involves 

advertisement of sensors, recruitment of sensors and privacy 

measures. 

Such CPs have seen a tremendous growth in the past years, 

owing to the gap bridging between the real and virtual 

world[59,60]. Here, a prototype for privacy purposes is 

showcased and analyzed[61]. The model involves modules 

related to sensor recruitment and advertisement with mainly a 

focus on privacy in the sphere of data exchange. This model 

is deployable in healthcare centres because it is validated in a 

simulated scenario[54]. 

Another research presented a novel and applicable way for 

plotting and pinpointing areas which are indoor for robotic 

usage. The method uses grid maps to show areas of interests. 

A single camera is used to locate tags in the environment. It is 

experimentally proven that the method can produce maps that 

is needed by mobile robots.  

The forerunners are already on the market. In 2014, a tiny 

vacuum cleaner company generated $557 million in revenue 

and gave jobs to more than five hundred of the robotic 

industry's top professionals. The Minerva robot brought 

many inspiring solutions into Mobile Robotics. It was never 

brought to the market and is now in one of the national 

museum of USA[62]. 
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G. Real Time Monitoring and Control 

The health workers can regulate the robots effectively via a 

web application. IoT is the basis of connecting devices and 

various sensors by integrating it together. In hospitals, 

Medical-IoT (M-IoT) serves as an interaction medium 

between the patients and health officials. A proposed IoT 

platform is a web / mobile application capable for anaesthesia 

detection deployed on a cloud based architecture[23]. 

Another proposed IoT system is deployed in hospitals for 

various application[9]. The device works on a feedback loop 

as it uploads data from cardiogram detection devices which 

the user can see using an interface. A prototype of IoT Based 

remote health monitoring system for patients was put 

forth[63]. It consists of pulse, temperature and skin response 

sensor. The data works on cloud storage and reflects 

real-time data which is accessible via an application. An 

alarm system capable of detecting abnormal behaviour of 

patients while they are on bed.  

Real-time monitoring and control are crucial in hospital 

logistics. A research on Autonomous Mobile Robots (AMRs) 

used for delivering food and medical supplies to individual 

patients was presented. They integrated IoT modules into 

AMRs, enabling health workers to monitor and control these 

robots effectively through a web application [55]. The 

caretaker is informed if any unnormal detection in the 

patient’s health parameters[55]. 

Remote wellbeing monitoring system development using 

IoT is having a huge research focus[64]. Assistance in 

medical services will lead to cutting down cost of insurances, 

streamline healthcare supplies and hence create a robust 

system[65]. 

Therefore a robot service is proposed to maintain 

distancing between healthcare professionals and patients who 

have worn PPE[66].With this robot, medical workers have 

the ability to take care of the patient’s needs without having 

any contact at all, hence eliminating the hazard of virus 

exposure[66]. 

V. FUTURE TRENDS AND DIRECTION 

As robots continue to make significant advancements in 

healthcare, it is important to consider future trends and 

directions in the field. Research areas and innovation in the 

field of robotics in healthcare are expected to focus on 

developing robots that can work alongside humans, 

improving the safety and efficiency of surgeries and 

focussing on patient care and outcomes. Innovations in 

robotic exoskeletons, virtual reality, and telemedicine are 

also expected to have a significant impact on healthcare 

delivery. The potential impact of robots on healthcare 

delivery is significant.  

Robots have the ability to have positive patient progress, 

cut down medical costs and make delivery of healthcare safer 

and optimized. They can play a vital role in minimizing the 

problems of shortage of healthcare workers and help having a 

wider and broader outreach to areas which are not served. 

There are several challenges that are the need of the hour to 

be faced to finalise the successful implementation of robots in 

healthcare. These challenges include cost, safety concerns, 

ethical considerations, and the need for specialized training. 

In conclusion, the future of robots in healthcare is 

promising, with emerging technologies and trends expected 

to drive innovation and improve patient outcomes. However, 

challenges such as cost, safety concerns, and ethical 

considerations must be addressed to ensure the successful 

implementation of robots in healthcare. 

VI. CONCLUSIONS 

In conclusion, this extensive review spanning from 1987 to 

2023 has showcased the remarkable evolution of mobile 

robots within hospital environments. The development of 

such robots classified based on their functionality and goals 

has been rising remarkably.  

One of the highlights mentioned is the key role played by 

disinfection and cleaning robots to curb the spread of 

Covid-19. These robots will considerably reduce load on 

healthcare officials, are safe to use and most importantly, can 

measure major health conditions and parameters that remain 

undetected. Various authors as mentioned above have 

contributed to foster innovation in integrating IoT enabled 

robots. Some have contributed to create software enabled 

applications while others have opted for a hardware-oriented 

solution. The robots, underpinned by AI, ML, computer 

vision, and IoT technologies, have emerged as versatile 

assets while adapting at tasks ranging from patient care to 

disinfection. Despite these remarkable achievements, there 

are multiple challenges and limitations that mobile bots are 

yet to overcome. These challenges encompass not only 

technical obstacles but also ethical dilemmas such as 

overcoming a patient’s mental barrier of the absence of 

human intervention and doubts about data privacy. 

The study concludes that the implications for the 

healthcare industry are profound, with mobile robots 

enhancing both service quality and cost-effectiveness. Their 

future role is envisioned to be even more integral, 

contributing to a healthcare landscape that prioritizes 

efficiency, adaptability, and patient-centred care. The 

journey of mobile robots in healthcare has been 

transformative, and their continued development promises to 

shape a healthcare future that is both technologically 

advanced and patient centric. 

REFERENCES 

[1] Bloss, R. Robotic innovations that address a wide spectrum of 

medical applications. Ind. Robot an Int. J. 39, 329–334 

(2012). 

[2] Bloss, R. Mobile hospital robots cure numerous logistic 

needs. Ind. Robot an Int. J. 38, 567–571 (2011). 

[3] Tornbjerg, K., Kanstrup, A. M., Skov, M. B. & Rehm, M. 



      ISSN (Online) 2456-1290 

International Journal of Engineering Research in Mechanical and Civil Engineering 

(IJERMCE) 

 Volume 12 Issue 12 December 2025 

39 

Investigating human-robot cooperation in a hospital 

environment. in Designing Interactive Systems Conference 

2021 381–391 (ACM, 2021). doi:10.1145/3461778.3462101. 

[4] Šabanović, S. Robots in society, society in robots. Int J Soc 

Robot 439–450, 4 (2010). 

[5] Dayasagar, S. Ditto: The delivery robot. Int. J. Eng. Tech. 

Res. 12. 

[6] Rossetti, M. D., Kumar, A. & Felder, R. A. Mobile robot 

simulation of clinical laboratory deliveries. in 1998 Winter 

Simulation Conference. Proceedings (Cat. No.98CH36274) 

vol. 2 1415–1422 (IEEE). 

[7] Evans, J. Helpmate: An Autonomous Mobile Robot Courier 

for Hospital. in Proceedings IROS (1994). 

[8] Roy, D., Krishnamurthy, A., Heragu, S. S. & Malmborg, C. J. 

Performance analysis and design trade-offs in warehouses 

with autonomous vehicle technology. IIE Trans. 44, 1045–

1060 (2012). 

[9] Fragapane, G., Hvolby, H.-H., Sgarbossa, F. & Strandhagen, 

J. O. Autonomous Mobile Robots in Hospital Logistics. in 

672–679 (2020). doi:10.1007/978-3-030-57993-7_76. 

[10] Koceska, N., Koceski, S., Beomonte Zobel, P., Trajkovik, V. 

& Garcia, N. A Telemedicine Robot System for Assisted and 

Independent Living. Sensors 19, 834 (2019). 

[11] Vol., P. F. Population ageing and socially assistive robots for 

User, elderly persons: The importance of sociodemographic 

factors for acceptance. Int. J. Popul. Res. 2012, 04 (2012). 

[12] Pollack, Martha & Brown, Laura & Colbry, Dirk & Orosz, 

Cheryl & Peintner, Bart & Ramakrishnan, Sailesh & 

Engberg, Sandra & Matthews, Judith & Dunbar-Jacob, 

Jacqueline & Mccarthy, Colleen & Montemerlo, Michael & 

Pineau, Joelle & Roy, N. Pearl: A Mobile Robotic Assistant 

for the Elderly. 2002. 

[13] Garingo, A. et al. The use of mobile robotic telemedicine 

technology in the neonatal intensive care unit. J. Perinatol. 32, 

55–63 (2012). 

[14] Rosenfeld BA, Dorman T, Breslow MJ, Pronovost P, Jenckes 

M, Z. N. et al. Intensive Care unit telemedicine: alternate 

paradigm for providing continuous intensivist. Crit Care Med 

28, 3925–3931 (2000). 

[15] Hall RW, Hall-Barrow J, G.-R. E. Neonatal regionalization 

through telemedicine. 136–140 (2010). 

[16] Garingo, A. et al. “Tele-rounding” with a remotely controlled 

mobile robot in the neonatal intensive care unit. J. Telemed. 

Telecare 22, 132–138 (2016). 

[17] Cardona, M., Cortez, F., Palacios, A. & Cerros, K. Mobile 

Robots Application Against Covid-19 Pandemic. in 2020 

IEEE ANDESCON 1–5 (IEEE, 2020). doi:10.1109/ 

ANDESCON50619.2020.9272072. 

[18] M. Oitzman. Robotic solutions for covid-19. 

https://mobilerobotguide.com/2020/04/01/robotic-solutionsf

or-covid-19/ (2020). 

[19] Sayed, A. S., Ammar, H. H. & Shalaby, R. Centralized 

Multi-agent Mobile Robots SLAM and Navigation for 

COVID-19 Field Hospitals. in 2020 2nd Novel Intelligent and 

Leading Emerging Sciences Conference (NILES) 444–449 

(IEEE, 2020). doi:10.1109/NILES50944.2020.9257919. 

[20] Xu, A., Viriyasuthee, C. & Rekleitis, I. Efficient complete 

coverage of a known arbitrary environment with applications 

to aerial operations. Auton. Robots 36, 365–381 (2014). 

[21] Tung, W. C., and Liu, J. S. Solution of an integrated traveling 

salesman and coverage path planning problem by using a 

genetic algorithm with modified operators. IADIS. Int. J. 

Comput. Sci. Inf. Syst. 14 (2). 95–114. (2019). 

[22] Nasirian, B., Mehrandezh, M. & Janabi-Sharifi, F. Efficient 

Coverage Path Planning for Mobile Disinfecting Robots 

Using Graph-Based Representation of Environment. Front. 

Robot. AI 8, (2021). 

[23] Diab-El Schahawi, M. et al. Ultraviolet disinfection robots to 

improve hospital cleaning: Real promise or just a gimmick? 

Antimicrob. Resist. Infect. Control 10, 33 (2021). 

[24] Anderson, D. J. et al. Enhanced terminal room disinfection 

and acquisition and infection caused by multidrug-resistant 

organisms and Clostridium difficile (the Benefits of 

Enhanced Terminal Room Disinfection study): a 

cluster-randomised, multicentre, crossover study. Lancet 389, 

805–814 (2017). 

[25] Boyce, J. M. Modern technologies for improving cleaning 

and disinfection of environmental surfaces in hospitals. 

Antimicrob. Resist. Infect. Control 5, (2016). 

[26] Guettari, M., Gharbi, I. & Hamza, S. UVC disinfection robot. 

Environ. Sci. Pollut. Res. 28, 40394–40399 (2021). 

[27] Jovanov, E., Milenkovic, A., Otto, C. & de Groen, P. C. A 

wireless body area network of intelligent motion sensors for 

computer assisted physical rehabilitation. J. Neuroeng. 

Rehabil. 2, 6 (2005). 

[28] Matarić, M. J., Eriksson, J., Feil-Seifer, D. J. & Winstein, C. 

J. Socially assistive robotics for post-stroke rehabilitation. J. 

Neuroeng. Rehabil. 4, 5 (2007). 

[29] Bourhis, G. & Pino, P. Mobile robotics and mobility 

assistance for people with motor impairments: rational 

justification for the VAHM project. IEEE Trans. Rehabil. 

Eng. 4, 7–12 (1996). 

[30] Reveleau, A., Ferland, F., Labbé, M., Létourneau, D. & 

Michaud, F. Visual Representation of Sound Sources and 

Interaction Forces in a Teleoperation Interface for a Mobile 

Robot. J. Human-Robot Interact. 4, 1 (2015). 

[31] Dahl, T. & Boulos, M. Robots in Health and Social Care: A 

Complementary Technology to Home Care and 

Telehealthcare? Robotics 3, 1–21 (2013). 

[32] Kristoffersson, Annica & Coradeschi, Silvia & Loutfi, A. A 

Review of Mobile Robotic Telepresence. (2013). 

[33] Laniel, S. et al. Adding navigation, artificial audition and vital 

sign monitoring capabilities to a telepresence mobile robot for 

remote home care applications. in 2017 International 

Conference on Rehabilitation Robotics (ICORR) 809–811 

(IEEE, 2017). doi:10.1109/ICORR.2017.8009347. 

[34] Yu, J., Cai, F., Wang, A., Hu, N. & Wu, P. Adaptive Research 

of Lower Limb Rehabilitation Robot Based on Human Gait. 

in 2018 International Conference on Advanced Mechatronic 

Systems (ICAMechS) 86–92 (IEEE, 2018). doi:10.1109/ 

ICAMechS.2018.8507128. 

[35] Ko, C. Y., Ko, J. W., Kim, H. J. & Lim, D. New wearable 

exoskeleton for gait rehabilitation assistance integrated with 

mobility system. Int. J. Precis. Eng. Manuf. 17, 957–964 

(2016). 

[36] Morgan, A. A. et al. Robots in Healthcare: a Scoping Review. 

Curr. Robot. Reports 3, 271–280 (2022). 

[37] Falck, F. et al. Robot DE NIRO: A Human-Centered, 

Autonomous, Mobile Research Platform for Cognitively- 

Enhanced Manipulation. Front. Robot. AI 7, (2020). 



      ISSN (Online) 2456-1290 

International Journal of Engineering Research in Mechanical and Civil Engineering 

(IJERMCE) 

 Volume 12 Issue 12 December 2025 

40 

[38] Denecke, K. & Baudoin, C. R. A Review of Artificial 

Intelligence and Robotics in Transformed Health Ecosystems. 

Front. Med. 9, (2022). 

[39] Tao, R., Ocampo, R., Fong, J., Soleymani, A. & Tavakoli, M. 

Modeling and Emulating a Physiotherapist’s Role in Robot‐

Assisted Rehabilitation. Adv. Intell. Syst. 2, (2020). 

[40] Sriram, K. N. V. & Palaniswamy, S. Mobile Robot Assistance 

for Disabled and Senior Citizens Using Hand Gestures. in 

2019 International Conference on Power Electronics 

Applications and Technology in Present Energy Scenario 

(PETPES) 1–6 (IEEE, 2019). doi:10.1109/PETPES47060. 

2019.9003821. 

[41] Erkoc, P. et al. Mobile Microrobots for Active Therapeutic 

Delivery. Adv. Ther. 2, (2019). 

[42] Tsukahara, A., Hasegawa, Y. & Sankai, Y. Gait support for 

complete spinal cord injury patient by synchronized 

leg-swing with HAL. in 2011 IEEE/RSJ International 

Conference on Intelligent Robots and Systems 1737–1742 

(IEEE, 2011). doi:10.1109/IROS.2011.6094827. 

[43] Veneman, J. F. et al. Design and Evaluation of the LOPES 

Exoskeleton Robot for Interactive Gait Rehabilitation. IEEE 

Trans. Neural Syst. Rehabil. Eng. 15, 379–386 (2007). 

[44] Sungwoo Choi, B., Assistant Professor, R., Wan, L. C., & 

Professor, A. The Rise of Service Robots in the Hospitality 

Industry: Some Actionable Insights. 

[45] Shareef, F., Alsairafi, A., Alshammari, A. & Rashdan, M. 

Remotely Controlled Hospital Sanitizing Robot Using UVC 

and Chemical Solution Sprayers. in 2023 5th International 

Conference on Bio-engineering for Smart Technologies 

(BioSMART) 1–4 (IEEE, 2023). doi:10.1109/ 

BioSMART58455.2023.10162040. 

[46] Zukowski, M., Matus, K., Pawluczuk, E., Kondratiuk, M. & 

Ambroziak, L. Patients temperature measurement system for 

medical robotic assistant. in 020084 (2018). doi:10.1063/ 

1.5066546. 

[47] Hasan, M. M., Ray, S., Sarkar, S., Akter, M. L. & Shawon, M. 

A. DESIGN AND DEVELOPMENT OF ROBO MEDICAL 

ASSISTANT. in 2023 3rd International Conference on 

Robotics, Electrical and Signal Processing Techniques 

(ICREST) 299–304 (IEEE, 2023). doi:10.1109/ICREST 

57604.2023.10070041. 

[48] Quigley, M. & Gerkey, B. & Conley, K. & Faust, J. & Foote, 

T. & Leibs, J. & Berger, E. & Wheeler, R. & Ng, A. . (). . 3. 

1-6. ROS: An open-source Robot Operating System. in ICRA 

Workshop on Open Source Software. (2009). 

[49] Miseikis, J. et al. Lio-A Personal Robot Assistant for 

Human-Robot Interaction and Care Applications. IEEE 

Robot. Autom. Lett. 5, 5339–5346 (2020). 

[50] Ikeuchi, T. et al. UTILIZING SOCIAL ROBOT TO 

REDUCE WORKLOAD OF HEALTHCARE 

PROFESSIONALS IN PSYCHIATRIC HOSPITAL: A 

PRELIMINARY STUDY. Innov. Aging 2, 695–696 (2018). 

[51] Cebollada, S., Payá, L., Flores, M., Peidró, A. & Reinoso, O. 

A state-of-the-art review on mobile robotics tasks using 

artificial intelligence and visual data. Expert Syst. Appl. 167, 

(2021). 

[52] Traverso, G. et al. Assessment of the Acceptability and 

Feasibility of Using Mobile Robotic Systems for Patient 

Evaluation. JAMA Netw. Open 4, (2021). 

[53] Hussain, K., Wang, X., Omar, Z., Elnour, M. & Ming, Y. 

Robotics and Artificial Intelligence Applications in Manage 

and Control of COVID-19 Pandemic. in 2021 International 

Conference on Computer, Control and Robotics (ICCCR) 66–

69 (IEEE, 2021). doi:10.1109/ICCCR49711.2021.9349386. 

[54] Razaque, A. et al. A Mobility-Aware Human-Centric Cyber–

Physical System for Efficient and Secure Smart Healthcare. 

IEEE Internet Things J. 9, 22434–22452 (2022). 

[55] Thamrongaphichartkul, K., Worrasittichai, N., Prayongrak, 

T. & Vongbunyong, S. A Framework of IoT Platform for 

Autonomous Mobile Robot in Hospital Logistics 

Applications. in 2020 15th International Joint Symposium on 

Artificial Intelligence and Natural Language Processing 

(iSAI-NLP) 1–6 (IEEE, 2020). doi:10.1109/iSAI-NLP 

51646.2020.9376823. 

[56] Panchea, A. M. et al. OpenTera: A microservice architecture 

solution for rapid prototyping of robotic solutions to 

COVID-19 challenges in care facilities. Health Technol. 

(Berl). 12, 583–596 (2022). 

[57] van Breemen A, Yan X, Meerbeek B. iCat. In: Proceedings of 

the fourth international joint conference on Autonomous 

agents and multiagent systems [Internet]. New York, NY, 

USA: ACM; 2005. p. 143–4. Available from: https://dl.acm. 

org/doi/10.1145/1082473.1082823 

[58] D’Silva, B. & Gatti, R. R. Applications of AI-enabled 

Robotics in Healthcare. in 248–261 (2023). doi:10.2174/ 

9789815196054123050018. 

[59] Amir, M. & Givargis, T. Pareto optimal design space 

exploration of cyber-physical systems. Internet of Things 12, 

100308 (2020). 

[60] Wu, C., Pan, W., Sun, G., Liu, J. & Wu, L. Learning Tracking 

Control for Cyber–Physical Systems. IEEE Internet Things J. 

8, 9151–9163 (2021). 

[61] Shah, T. et al. Remote health care cyber‐physical system: 

quality of service (QoS) challenges and opportunities. IET 

Cyber-Physical Syst. Theory Appl. 1, 40–48 (2016). 

[62] Turek, W., Cetnarowicz, K. & Borkowski, A. On 

human-centric and robot-centric perspective of a building 

model. Autom. Constr. 81, 2–16 (2017). 

[63] Ganeshan, K. Networked intelligent mobile robot assistants: 

patient monitoring and telemedicine. (2006). 

[64] Rai, A., Sharma, D., Rai, S., Singh, A. & Singh, K. K. 

IoT-Aided Robotics Development and Applications with AI. 

in 1–14 (2021). doi:10.1007/978-3-030-66222-6_1. 

[65] Jain, G. & Jain, A. Applications of AI, IoT, and Robotics in 

Healthcare Service Based on Several Aspects. Blockchain 

Technol. Healthc. Appl. 87–114 (2022) doi:10.1201/ 

9781003224075-5. 

[66] Hafidz, I. et al. IoT-Based Logistic Robot for Real-Time 

Monitoring and Control Patients durin g COVID-19 

Pandemic. J. Nas. Tek. ELEKTRO 9, (2020). 


