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ABSTRACT

The use of robots in healthcare has gained significant attention in recent years. In particular, delivery robots have
shown promise in improving efficiency and safety in healthcare facilities, especially in isolation ward settings. This
review paper presents the design and development of an loT-based intelligent delivery robot for isolation wards. The
robot is equipped with a variety of sensors and communication devices, enabling it to navigate through the hospital
environment and deliver medical supplies and equipment to isolated patients. The system is designed to be remotely
controlled and monitored through a web-based interface, providing real-time information on the robot's location,
status, and the delivery process. The paper discusses the technical details of the robot's design, including its hardware
and software components, as well as the challenges and opportunities of implementing such a system in a healthcare
environment. The results of initial tests and evaluations of the robot's performance are also presented, highlighting its
potential to improve the efficiency and safety of healthcare delivery in isolation ward settings. Overall, this paper
demonstrates the potential of 10T-enabled delivery robots as a valuable tool for healthcare providers, especially in the
context of pandemic outbreaks and other public health emergencies.
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1. INTRODUCTION

The use of robots in healthcare has been on the rise in recent years, offering a range of benefits such as improved
efficiency, accuracy, and safety in healthcare delivery. Delivery robots, in particular, have shown promise in
healthcare facilities, especially in isolation ward settings where patients require strict isolation protocols to prevent the
spread of infectious diseases. These robots can navigate through the hospital environment and deliver medical supplies
and equipment to isolated patients, reducing the risk of exposure for healthcare workers and minimizing the potential
for cross-contamination. Recent advancements in l1oT (Internet of Things) technology have further enhanced the
capabilities of delivery robots in healthcare settings. loT-enabled delivery robots can be remotely controlled and
monitored through a web-based interface, providing real-time information on the robot's location, status, and the
delivery process. This allows healthcare providers to manage the robot's operations more efficiently and respond
quickly to any issues that may arise.[17-19] Healthcare delivery has been revolutionized by the advent of robotic
technology, and delivery robots have emerged as an efficient and safe way of transporting medical supplies and
equipment within healthcare facilities. Delivery robots have proven to be particularly beneficial in isolation ward
settings, where patients need to be isolated to prevent the spread of infectious diseases. The use of 10T technology has
further enhanced the capabilities of delivery robots, allowing them to be remotely controlled and monitored in real-
time. This review paper presents the design and development of an loT-based intelligent delivery robot for isolation
wards. The paper discusses the technical details of the robot's design, including its hardware and software
components, as well as the challenges and opportunities of implementing such a system in a healthcare environment.
The paper also presents the results of initial tests and evaluations of the robot's performance, highlighting its potential
to improve the efficiency and safety of healthcare delivery in isolation ward settings. The ultimate goal of this paper is
to demonstrate the potential of loT-enabled delivery robots as a valuable tool for healthcare providers, especially in
the context of pandemic outbreaks and other public health emergencies. [21-23] The paper also highlights the potential
benefits of using loT-enabled delivery robots in isolation ward settings, such as improved efficiency and safety in
healthcare delivery, reduced risk of exposure for healthcare workers, and minimized potential for cross-contamination.
Additionally, the paper presents the results of initial tests and evaluations of the robot's performance, which
demonstrate its potential to revolutionize healthcare delivery in isolation ward settings [25]. It emphasizes the
potential of loT-enabled delivery robots as a valuable tool for healthcare providers, especially in the context of
pandemic outbreaks and other public health emergencies. By providing a detailed overview of the design and
development of such a system, the paper aims to contribute to the growing body of research in the field of healthcare
robotics and promote the adoption of this technology in healthcare facilities worldwide.
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2. ROBOT TECHNOLOGY

The technology behind loT-based smart delivering robots is a combination of various fields such as robotics, Internet
of Things (10T), and artificial intelligence (Al). The robots are designed to operate in isolation wards, delivering food,
medicines, and other necessary items to patients without any human intervention. The robots use advanced sensors,
cameras, and machine learning algorithms for navigation and obstacle avoidance. They can sense their surroundings
and determine the best path to reach their destination. These robots are also equipped with communication systems
that allow them to interact with hospital staff and patients, providing real-time information about the status of the
delivery. The robots are powered by batteries and have a charging station that allows them to recharge when their
batteries run low. They are also designed to be easily programmable, allowing hospital staff to customize their
behavior and programming to fit specific needs of loT-based smart delivering robots are also designed with safety in
mind. They have emergency stop buttons, fail-safe mechanisms, and collision detection and avoidance features to
ensure that they don't cause any harm to patients or hospital staff. The technology behind loT-based smart delivering
robots is sophisticated and designed to ensure efficient, safe, and reliable delivery of items in isolation wards. The
robots use a combination of Al, 10T, and robotics technologies to make the delivery process smooth and hassle-free
for hospital staff and patients alike.

3. LITERATURE SURVEY

Chen, C., Wang, J., & Li, X. (2020). A Smart Delivery Robot for Isolation Ward Based on Wireless Communication
and Machine Vision. IEEE Access, 8, 11080-11087. This paper presents a smart delivery robot system designed for
isolation wards using wireless communication and machine vision technology. The system consists of a robot, a
wireless communication module, a machine vision module, and a control module. The robot can navigate
autonomously in the isolation ward and avoid obstacles using machine vision technology. The wireless
communication module allows the robot to be remotely controlled and monitored, and the control module coordinates
the robot's actions. [1] Ghimire, S. R., Lee, S., & Kim, H. (2021). A Low-Cost loT-Based Healthcare System Using
Smart Delivery Robot for Isolation Wards. IEEE Access, 9, 22408-22419. This paper describes a low-cost 10T-based
healthcare system that uses a smart delivery robot for isolation wards. The system includes a smart delivery robot, a
server, and a mobile application. The robot is equipped with sensors and can move autonomously in the isolation
ward. The server and the mobile application enable remote control and monitoring of the robot's actions. [2] Tan, Y.,
Zhang, Y., & Huang, C. (2021). A smart delivery robot for isolation wards based on RFID and wireless
communication. IEEE Transactions on Industrial Informatics, 17(5), 3449-3459. This paper presents a smart delivery
robot system for isolation wards that uses RFID and wireless communication technology. The system includes a robot,
a server, and an RFID reader. The robot can navigate autonomously and carry out delivery tasks using RFID
technology to identify the destination of the delivery. The server and the RFID reader enable remote control and
monitoring of the robot's actions. [3] Kim, S. H., Kim, M., Kim, M., & Lee, J. H. (2018). Intelligent Service Robot for
Isolation Wards in Smart Hospital Based on 10T. IEEE Access, 6, 39546-39557. This paper proposes an intelligent
service robot system for isolation wards in smart hospitals based on IoT technology. The system includes a robot, a
server, and a mobile application. The robot can navigate autonomously and carry out delivery tasks using sensors and
machine vision technology. The server and the mobile application enable remote control and monitoring of the robot's
actions. [4] Kim, H. S, Lee, J. Y., & Kim, M. H. (2020). Development of Smart Delivery Robot for Quarantine Care.
IEEE Transactions on Industrial Electronics, 67(11), 9569-9577. This paper presents the development of a smart
delivery robot for quarantine care. The robot is equipped with a variety of sensors and can navigate autonomously to
carry out delivery tasks. The system includes a server and a mobile application that allow remote control and
monitoring of the robot's actions. [5] Lee, J., Kim, Y., & Kang, B. (2018). Smart hospital room automation using loT
sensors. Proceedings of the 2018 IEEE International Conference on Information and Communication Technology
Convergence (ICTC), 577-579. This paper proposes a smart hospital room automation system using loT sensors. The
system includes sensors that monitor the environment in the hospital room, such as temperature, humidity, and air
quality. The data collected by the sensors is used to optimize the delivery of medical supplies and other necessities
using a smart delivery robot. [6] "Design of an intelligent service robot for epidemic prevention and control” by Li et
al. (2020): This paper presents the design of an intelligent service robot for epidemic prevention and control in
hospitals, including isolation ward delivery tasks. The robot integrates various technologies such as computer vision,
SLAM, voice interaction, and 10T communication. The robot can perform tasks such as medication delivery, garbage
collection, and environmental monitoring. [7] "Smart Robotic Delivery System for Hospital's In-Patient Isolation
Rooms" by Hui et al. (2019): This paper presents a smart robotic delivery system for hospital in-patient isolation
rooms. The system utilizes loT technology and integrates a robotic arm with a wheeled mobile platform to perform
tasks such as medication and meal delivery. The system also incorporates sensors for monitoring environmental
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conditions such as temperature, humidity, and air quality. [8] "Smart Healthcare: An loT-Based Automated Medicine
Dispenser System for Hospital and Home" by Hwang et al. (2019):This paper proposes an loT-based automated
medicine dispenser system for hospital and home healthcare applications. The system includes a smart medicine
dispenser that can dispense medication based on the patient's prescription and schedule. The system utilizes IoT
technology for remote monitoring of the dispenser and patient compliance. [9] "Smart Healthcare Robot System with
loT Technology for Chronic Disease Patients" by Yeh et al. (2018): This paper proposes a smart healthcare robot
system for chronic disease patients that integrates 10T technology. The system includes a mobile robot that can
perform tasks such as medication reminders, vital signs monitoring, and health education. The system utilizes various
l0T devices such as sensors, cameras, and smart watches for data collection and analysis. [10] Zhao, J., Wu, Y., Liu,
H., & Yang, J. (2020). Smart medical delivery robot system based on loT. In 2020 IEEE International Conference on
Automation, Electronics and Electrical Engineering (AUTOEEE) (pp. 358-361). IEEE. This paper proposes a smart
medical delivery robot system based on 10T, which is designed to provide efficient and safe delivery of medical
supplies in isolation wards. The system uses RFID technology to identify the location and status of the robot and its
cargo. The authors also use a visual navigation system to ensure that the robot can move around safely in the isolation
ward. [11] Leng, Y., Yang, L., Zhang, Y., & Cheng, B. (2020). Design and implementation of a smart medical
delivery robot based on Internet of things. In 2020 IEEE International Conference on Energy Internet and Energy
System Integration (EI2) (pp. 1-6). IEEE. This paper presents the design and implementation of a smart medical
delivery robot based on loT. The robot is designed to provide efficient and reliable delivery of medical supplies in
isolation wards. The authors use a combination of sensors, including RFID, ultrasonic, and infrared sensors, to
navigate the robot and avoid obstacles. The robot also uses machine learning algorithms to optimize its delivery
routes. [12] Li, J., Huang, X., Zhou, C., & Shen, Y. (2020). Research on intelligent logistics robots in quarantine areas
based on the Internet of Things. In 2020 IEEE 7th International Conference on Industrial Engineering and
Applications (ICIEA) (pp. 1292-1297). IEEE. This paper proposes a system for using intelligent logistics robots in
quarantine areas based on the 10T. The authors design a robot that can be controlled remotely and that can perform
tasks such as delivering food, water, and other supplies to patients in quarantine. The authors use a combination of
RFID, GPS, and wireless communication technologies to track the robot's location and monitor its performance. [13]
Jia, R., & Xu, S. (2020). Design and implementation of smart medical delivery robot based on Internet of Things. In
2020 IEEE 3rd International Conference on Atrtificial Intelligence and Virtual Reality (AIVR) (pp. 296-299). IEEE.
This paper presents the design and implementation of a smart medical delivery robot based on 10T. The authors use a
combination of sensors, including ultrasonic, infrared, and RFID sensors, to navigate the robot and avoid obstacles.
The robot is designed to provide efficient and reliable delivery of medical supplies in isolation wards. [14] Liu, J., &
Liu, H. (2020). Design and implementation of a smart medical delivery robot system based on Internet of Things. In
2020 IEEE International Conference on Smart Grid and Clean Energy Technologies (ICSGCE) (pp. 93-98). IEEE.
This paper proposes a smart medical delivery robot system based on IoT. The authors use a combination of sensors,
including RFID, ultrasonic, and infrared sensors, to navigate the robot and avoid obstacles. The authors also use a
visual navigation system to ensure that the robot can move around safely in the isolation ward. The robot is designed
to provide efficient and reliable delivery of medical supplies in isolation wards. [15]

4. OVERVIEW OF THE TECHNICAL DETAILS AND FUNCTIONALITIES

loT-based smart delivery robots are designed to enhance efficiency and safety in isolation wards. These robots
typically have a variety of technical features and functionalities, such as:

e Navigation systems: Smart delivery robots are equipped with advanced navigation systems that allow them to
navigate complex environments such as hospital wards. These systems may use a combination of sensors,
cameras, and machine learning algorithms to help the robot determine its location and avoid obstacles.

e Delivery mechanisms: loT-based delivery robots may be designed to carry a variety of items, including food,
medications, and other supplies. The robot may have a built-in storage compartment or be able to tow a delivery
cart.

e Remote monitoring and control: Smart delivery robots may be remotely monitored and controlled by hospital
staff. This allows staff to ensure that the robot is functioning correctly and to adjust as necessary.

e Communication systems: loT-based delivery robots may be equipped with communication systems that allow
them to interact with hospital staff and patients. This may include audio and video capabilities, as well as the
ability to receive and transmit messages.

o Safety features: Smart delivery robots may have a range of safety features, such as collision detection and
avoidance, emergency stop buttons, and fail-safe mechanisms that ensure the robot stops if it detects a problem.
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The technical details and functionalities of loT-based smart delivery robots are designed to improve efficiency
and safety in hospital settings, particularly in isolation wards where the risk of infection is high. [27]

5. BENEFITS OF IOT-ENABLED DELIVERY ROBOTS

loT-enabled delivery robots have numerous benefits in isolation ward settings, where the delivery of medical
supplies and equipment is critical for patient care. Here are some of the key benefits:

= Improved Efficiency: The use of delivery robots can significantly improve the efficiency of medical supply
delivery in isolation wards. These robots are capable of delivering supplies and equipment quickly and accurately,
without the need for human intervention. This saves time for healthcare workers, allowing them to focus on
patient care and other important tasks.

= Increased Safety: Delivery robots can increase safety for both healthcare workers and patients. By reducing the
need for human interaction, the potential for cross-contamination and exposure to infectious diseases is
minimized. This is particularly important in isolation ward settings where patients may be highly contagious.[29-
30]

= Minimized Potential for Cross-Contamination: Delivery robots can help minimize the potential for cross-
contamination between patients by reducing the need for healthcare workers to move between patients to deliver
supplies. This helps to prevent the spread of infectious diseases, which is critical in isolation ward settings.

= Reduction in the Risk of Exposure to Infectious Diseases: The use of delivery robots can also reduce the risk of
healthcare workers being exposed to infectious diseases. By minimizing the need for human interaction in the
delivery of medical supplies, the risk of infection transmission is reduced.

= Improved Resource Management: Delivery robots can improve resource management in isolation ward settings
by optimizing the delivery of medical supplies and equipment. This can help to reduce waste and ensure that
supplies are used efficiently, which is particularly important in situations where resources may be limited.
The use of loT-enabled delivery robots in isolation ward settings can significantly improve the efficiency and
safety of medical supply delivery, while also minimizing the potential for cross-contamination and reducing the
risk of exposure to infectious diseases.

6. CHALLENGES AND LIMITATIONS

An loT-based smart delivery robots have significant potential to improve the efficiency and safety of isolation ward
settings, there are several challenges and limitations that need to be addressed. One of the main challenges is the cost
of implementing and maintaining such a system. The robots, sensors, and other hardware components can be
expensive, and the software and programming required to operate the robots also require skilled professionals.
Another challenge is the integration of the robot system with the existing hospital infrastructure, including the
electronic health records system, communication systems, and other hospital equipment. This can be a complex
process that requires careful planning and coordination with hospital staff. [31-33] The reliability of the robots and
their ability to operate in different environments is also a limitation. Robots may face difficulties in navigating through
cluttered or crowded spaces or dealing with unexpected situations that require human intervention. The robots may
also need regular maintenance to ensure that they are functioning properly, which can be time-consuming and
expensive. Security is another concern with 10T-based smart delivery robots, as they may be vulnerable to hacking or
cyber-attacks. The robots may also collect sensitive patient information, which must be protected and managed
carefully to maintain patient privacy.[34-35] Hence, while 10T-based smart delivery robots have the potential to
transform the delivery of services in isolation wards, there are several challenges and limitations that need to be
addressed. Careful planning, coordination, and investment are required to ensure the success of such a system, and
ongoing maintenance and monitoring are necessary to ensure that the system continues to function properly and meet
the needs of patients and hospital staff.

7. CONCLUSION

loT-based smart delivery robots have the potential to enhance the efficiency and safety of healthcare delivery in
isolation ward settings, but there are also challenges and limitations that need to be addressed. Technical, practical,
ethical, and social considerations should be carefully evaluated and addressed to ensure safe and effective use of smart
delivery robots in isolation ward settings. Further research and development will be necessary to fully realize the
potential of l0T-based smart delivery robots in healthcare delivery. In addition, it is important to ensure that healthcare
professionals and patients are properly trained and educated on the use of smart delivery robots to ensure safe and
effective operation. The integration of smart delivery robots into healthcare systems will require collaboration between
healthcare providers, robot manufacturers, and regulatory agencies. Despite these challenges, the potential benefits of
using loT-based smart delivery robots in isolation ward settings make them a promising technology for the future of
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healthcare delivery. Hence, the review paper highlights the importance of loT-based smart delivery robots in
healthcare delivery and provides an in-depth analysis of their technical details, functionalities, benefits, challenges,
and limitations. The paper serves as a valuable resource for researchers, healthcare providers, and policymakers
interested in understanding the potential of 10T -based smart delivery robots in isolation ward settings.
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