
EasyChair Preprint
№ 10486

Review: Development of a Multi-Functional Nurse
Robot for Enhanced Patient Care and Vital Sign
Monitoring in Hospitals

Hesham Mostafa

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

July 1, 2023



Review: Development of a Multi-functional Nurse 

Robot for Enhanced Patient Care and Vital Sign 

Monitoring in Hospitals 

Hesham Mostafa1 
1Student at Faculty of computers and Artificial Intelligence, Egypt 

 

Abstract: The goal of an active hospital is to improve patient care and lessen the strain on 

physicians and nurses by cutting down on errors. The major goal of this research is to create a 

Nurse Robot (NR) system that functions as a diagnostic tool and can be programmed with a multi-

function manipulator to aid medical professionals and patients in healing more quickly.  The 

primary contribution of this research is the development of a multi-functional robotic system that 

reads vital signs in humans. We can use numerous sensors for the reading pins since the system is 

developed using an Arduino Uno board. Based on the input data, the output pins are utilized for 

the robot's interaction with the patients. The method of engagement will be to use the speaker to 

output sound. Near-Field Communication (NFC) technology is used to read the patient tag given 

by the hospital as the patient's identification, and infrared (IR) sensors are used to enable the robot 

to detect human availability, i.e., IR is used to recognize if the patient stands in front of the robot.  

The Dinamap 825 was the first commonly used automated electronic blood pressure monitor. The 

Intel 4004, Intel's first CPU, as well as an air pump, bleed valve, and pressure transducer were the 

main parts of the Dinamap 825. These devices were created using the oscillometric blood pressure 

measurement technique. The novel technology was a breakthrough, particularly for sick 

individuals for whom conventional blood pressure monitoring presented a challenging issue. The 

Dinamap Monitor kept getting better as technology developed quickly, eventually becoming 

quicker and more precise.   

Keywords: - Nurse robot, Infrared, numerous sensors, Near Field Communication, Vital signs. 

 

1.Introduction 

As electrical and computer engineers, we are constantly looking for methods to solve 

problems and avoid mistakes. As a result, we may support and encourage medical advancement, 

enhance the standard of care, and provide direct patient care via robotic nursing (NR) [1][2]. To 

live a simple and pleasant life, new NR may also assist lower error rates and alter medical care 

norms. The goal of this research is to create human-robot interaction utilizing different platforms, 

such as nurses, to serve patients quickly and easily while also lessening the workload placed on 

nurses [3]. Such NR would provide human nurses more peace of mind by sparing them the time 



and energy required for tedious or regular nursing activities, allowing them to focus on more 

challenging jobs without feeling under strain. However, such NR systems are never intended to 

offer the patient any kind of medical care [4][5][6]. 

 According to theory, the workspace of such an NR system would typically be contained 

within a single room. The goal of an active hospital is to decrease patient wait times, the workload 

of the physicians and nurses, and the frequency of errors. It seems feasible that a robotic nurse 

might provide patient care. The capacity to assist is a robot nurse's greatest strength [7][8][9]. They 

can assist with repetitious duties including recovering medical supplies, delivering food and 

medications, and supporting ongoing development and exchange. Robots that prepare personnel 

can also be helpful.  The primary goal of this research project is to create a nurse robot (NR) system 

that serves as a diagnostic tool that is programmable, multi-functional, and created to assist doctors 

and nurses in completing their duties to the best of their abilities and aid patients in recuperating 

more quickly. Regular patient files are collected by hospital nurses, who also check on each patient, 

write a status report, and then bring it to the doctor's office.  They must perform this several times 

each day and then return it. The primary goal of this research is to address this issue by developing 

and testing a nurse robot (NR) prototype that can accurately measure multiple vital signs for any 

patient, including heart rate, blood pressure, oxygen saturation, and body temperature, and transmit 

that information to the treating physician [10][11][12]. As technology develops, becomes more 

affordable to use, and is more widely available, human healthcare personnel are benefiting more 

and more from its uses. Medical experts are testing new ways for robots to advance quickly and 

play a bigger role in healthcare settings. Toyohashi University of Technology, which created 

Terapio (Figure 1), a robotic medical cart that can conduct hospital rounds, dispense prescriptions 

and other goods, and retrieve data, is where nurse robots first gained popularity. A person, such as 

a doctor or nurse, can utilize the robot to accompany them and use it to collect and access patient 

data. Although Terapio isn't a humanoid, it does have expressive eyes that alter form and give the 

impression that it is. Given that it interacts with patients only seldom, collaborates with staff 

members, and has a neutral look, this kind of robot will probably be among the first to be used in 

hospitals. Robots like Terapio are helpful in nursing homes and other circumstances requiring care, 

which is particularly beneficial to the healthcare sector. "Robot nurses" prototypes might have both 

beneficial and harmful effects. The absence of "human touch" in robotic nursing aids is a negative 

[13][14].  Robotic nursing assistance is more likely to free up nurses to perform more fulfilling 

tasks while reducing stress at work. Robotic nurses will be able to triage patients in clinics, ERs, 

and through telemedicine services to expedite treatment and offer standardized methods for 

symptom management with far less resources [15][16]. With the push of a button, robot nurses 

will assist us in prioritizing our care and arranging duties throughout our nursing shift. Because 

most of the charting will be automatically assigned to artificial intelligence, nurses will have less 

work to do and less time to do it[17][18]. 

 



2.Methodology 

The NR's operational procedure may be distilled into the following:  

1. The patient is initially given an NFC (Near-Field Communication) tag by the hospital 

administration, which stores the patient ID that is supplied by the hospital administration. The 

patient is then instructed to proceed to the patient waiting area, where the NR system is placed 

[19][20]. 

2. Since NR and the administration system use the same database, NR will then be informed by 

the updated tag ID. 

3. Subsequently, NR receives the new ID and notifies him to approach it through the speaker. 

Using a passive infrared sensor (PIR) that creates a beam field in front of it, NR will be able to 

identify any human-sized objects that block part of this field and the human that is standing in 

front of them. 

4. The patient is then instructed to pass the NFC tag via a specified point on the NR system so that 

the system may read the tag ID and compare it to the new one that is received from the 

administration system. 

5. Should the IDs match, the NR instructs the patient to place the vital sign extraction apparatus 

on his hand with the intention of reading them.  

6. The measured data will then be collected and stored in the administration database together with 

the patient ID file. 

When a new ID is received using the Bluetooth serial data monitor, the Bluetooth NR initiates the 

serial receiving of that ID. The motoring is done to listen on the port that relates to the 

administration Bluetooth device to send and receive data using TX, RX serial communication 

protocol. 

After the patient receives the ID tag from the administration, the system automatically 

communicates the new ID to NR via the Bluetooth serial. NFC Tag reading utilizing the NFC 

Reader shields.  After the third function "patient standing detection" is activated, the NFC will 

scan the patient-provided tag and compare it to the new ID obtained.  

Measure vital signs using sensors that are compatible with Arduino: NR will ask the patient to use 

the equipment for measuring vital signs to take the readings and extract the data [21][22][23].  NR 

will repeat the NR tasks and use the Bluetooth connection to deliver the measured data and patient 

ID to the administration. Using a PIR sensor to detect human movement to find the patient who is 

in front of NR. As soon as the patient approaches the NR, the NFC shield must read the tag and 

match it to the ID that was provided by the administration [224][25][26].   



3.Specifications for System Components   

1. Arduino UNO: An ATmega328-based microcontroller board. It has a ceramic resonator with 

an A16 MHz frequency, 14 digital I/O pins, a power jack, 6 analogue I/ps, a USB port, an RST 

button, and an ICSP header. 

 2. Raspberry Pi: a Linux-based microcomputer with GPIO (general purpose input/output) ports 

that let you explore the Internet of Things (IoT) and control electrical components for physical 

computing. 

3. NFC Shield: This Arduino-compatible device reads and writes data into passive NFC tags. 13–

26mA, 3.3VDC current. 10–13 mA at 3.3 VDC is the idle current.  

4. The MLX90614 is an infrared temperature sensor used to monitor temperature without 

touching it. At room temperature, it has an accuracy of around 0.5 oC and can measure 

temperatures between -70 oC and 380 oC.  

5. The NB023 analogue sensor uses "photoplethysmography" (PPG), or the technique of utilizing 

light to detect blood flow, to provide heart-rate information. It has a tiny LED on it that 

illuminates the skin with green light [27][28]. The blood flowing through the wrist interacts 

differently with the various light wavelengths coming from these optical emitters. 

6. The HL868ba is a common medical device that automatically checks blood pressure by 

putting the arm inside the machine.  

7. PIR Sensor: A control circuit board is attached to an infrared sensor. You may change the 

sensitivity and holding period. Working Voltage Range: 4.5VDC to 20VDC, 60A current drain.  

8. The temperature sensor LM235 is simple to calibrate. It functions as a two-terminal Zener 

diode, and at a breakdown voltage of 10mV per °K, the breakdown voltage is inversely 

proportional to the absolute temperature. The circuit runs with currents between 450 A and 5 mA 

and has a dynamic impedance of less than 1. 

4.Conclusion 

Since NR and the administration system share a database, NR will then be informed by the 

new tag ID. As was discussed previously, utilizing NR is regarded as a crucial multi-functional 

vital-signs assessment that will assist hospital nurses in carrying out routine check-ups on new 

patients. To facilitate direct communication between the patient and NR, the chosen system will 

be deployed in the hospital patient waiting area. The fundamental justification for this is because 

NR is seen as a very secure method of measuring the patient's vital signs using electronic sensors 

that are directly connected to the patient's body. As a result, NR will enable the hospital and the 

patients to receive better services. We created a survey with the goal of gathering information from 



individuals regarding nursing robots to give this project a solid foundation. The poll is built around 

a variety of questions that enable us to determine whether consumers can benefit from NR, whether 

they have tried out this type of nursing robot in the past, and whether they feel at ease utilizing its 

features. Negative findings were obtained, and they relate to a variety of issues, including Users 

are hesitant to explore new automated service models since they have never attempted this type of 

service. Since most of the survey participants had never worked with a system like NR before, this 

survey offered us motivation in every case to finish this project. This leads us to the conclusion 

that NR will offer a nique method to most people who have never experienced this type of medical 

treatment utilizing robots and assist them in choosing an appropriate nursing service to guarantee 

their health is in good hands.  The implementation of NR services, probable employment losses, 

and hefty initial investment costs are the project's drawbacks. Many individuals find working with 

robots uncomfortable since a robot can never be compared to a human person, and vice versa.  The 

key quality of NR is its consistency and dependability in carrying out its responsibilities. Other 

advantages include cost efficiency, quality control and increased production, ability to operate in 

dangerous conditions, data collecting and patient monitoring, and employment in hazardous 

locations. So, by transmitting the patient's report to the appropriate specialists in a direct and timely 

manner, emergency cases like heart failure, high blood pressure, and low oxygen levels might be 

averted.     

References 

[1] Soriano, G. P., Yasuhara, Y., Ito, H., Matsumoto, K., Osaka, K., Kai, Y., Locsin, R., 

Schoenhofer, S., & Tanioka, T. (2022, August 18). Robots and robotics in nursing. Healthcare 

(Basel, Switzerland). https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9407759/ 

[2] Hassan, Esraa, et al. "The effect of choosing optimizer algorithms to improve computer vision 

tasks: a comparative study." Multimedia Tools and Applications (2022): 1-43. 

[3] Malone, B. (2023, March 3). George Devol: A life devoted to invention, and robots. IEEE 

Spectrum. https://spectrum.ieee.org/george-devol-a-life-devoted-to-invention-and-robots. 

[4] Hassan, Esraa, et al. "COVID-19 diagnosis-based deep learning approaches for COVIDx 

dataset: A preliminary survey." Artificial Intelligence for Disease Diagnosis and Prognosis in 

Smart Healthcare (2023): 107. 

[5] Robotics in nursing: Duquesne University. Duquesne University School of Nursing. (2020, 

May 22). https://onlinenursing.duq.edu/blog/robotics-in-nursing/ 

[6] Christoforou, E. G., Avgousti, S., Ramdani, N., Novales, C., & Panayides, A. S. (2020, 

November 6). The upcoming role for Nursing and Assistive Robotics: Opportunities and 

challenges ahead. Frontiers. https://www.frontiersin.org/articles/10.3389/fdgth.2020.585656/full 

[7] Hassan E, El-Rashidy N, Talaat FM (2022) Review: Mask R-CNN Models. 

https://doi.org/10.21608/njccs.2022.280047. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9407759/
https://spectrum.ieee.org/george-devol-a-life-devoted-to-invention-and-robots
https://onlinenursing.duq.edu/blog/robotics-in-nursing/
https://www.frontiersin.org/articles/10.3389/fdgth.2020.585656/full
https://doi.org/10.21608/njccs.2022.280047


[8] MK, Z. (2021, May 24.). Computers and robots: Decision-makers in an Automated World. 

Computers and Robots DecisionMakers in an Automated World. 

https://cs.stanford.edu/people/eroberts/cs201/projects/2010-

11/ComputersMakingDecisions/robotic-nurses/index.html 

[9] E. Hassan, M. Y. Shams, N. A. Hikal and S. Elmougy, “A novel convolutional neural network 

model for malaria cell images classification,” Computers, Materials & Continua, vol. 72, no. 3, 

pp. 5889–5907, 2022. 

[10] American Nurses Association Risk and Responsibility in Providing Nursing Care. 2006. 

[(accessed on 19 June 2022)]. Available online: https://www.nursingworld.org/practice-

policy/nursing-excellence/official-position-statements/id/risk-and-responsibility-in-providing-

nursing-care/ 

[11] ISO 8373:2021. [(accessed on 27 May 2022)]. Available 

online: https://www.iso.org/obp/ui/#iso:std:iso:8373:ed-3:v1:en 

[12] Talaat, Fatma M., and Esraa Hassan. "Artificial Intelligence in 3D Printing." Enabling 

Machine Learning Applications in Data Science: Proceedings of Arab Conference for Emerging 

Technologies 2020. Springer Singapore, 2021. 

[13] EHL Faculty. Schöpfer T., Etemad-Sajadi R. The Clever Use of Robots during COVID-19. 

Hospitalityinsights.ehl.edu. [(accessed on 23 May 2022)]. Available 

online: https://hospitalityinsights.ehl.edu/robots-during-covid-19 

[14] Trafton A. Robot Takes Contact-Free Measurements of Patients’ Vital Signs. [(accessed on 

23 May 2022)]. Available online: https://news.mit.edu/2020/spot-robot-vital-signs-0831 

[15] Hassan, Esraa, et al. "Enhanced Deep Learning Model for Classification of Retinal Optical 

Coherence Tomography Images." Sensors 23.12 (2023): 5393. 

[16] Oksanen A., Savela N., Latikka R., Koivula A. Trust Toward Robots and Artificial 

Intelligence: An Experimental Approach to Human–Technology Interactions Online. Front. [17] 

Psychol. 2020; 11:568256. doi: 10.3389/fpsyg.2020.568256. [PMC free article] [PubMed] 

[CrossRef] [Google Scholar] 

[18] Aymerich-Franch L., Ferrer I. Liaison, safeguard, and well-being: Analyzing the role of social 

robots during the COVID-19 pandemic. Technol. Soc. 2022; 70:101993. 

doi: 10.1016/j.techsoc.2022.101993. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

[19] Gamel, S.A., Hassan, E., El-Rashidy, N. et al. Exploring the effects of pandemics on 

transportation through correlations and deep learning techniques. Multimed Tools Appl (2023). 

https://doi.org/10.1007/s11042-023-15803-1 

[20] Christoforou E.G., Avgousti S., Ramdani N., Novales C., Panayides A.S. The Upcoming Role 

for Nursing and Assistive Robotics: Opportunities and Challenges Ahead. Front. Digit. 

Health. 2020; 2:585656. doi: 10.3389/fdgth.2020.585656. [PMC free article] [PubMed] 

[CrossRef] [Google Scholar] 

https://cs.stanford.edu/people/eroberts/cs201/projects/2010-11/ComputersMakingDecisions/robotic-nurses/index.html
https://cs.stanford.edu/people/eroberts/cs201/projects/2010-11/ComputersMakingDecisions/robotic-nurses/index.html
https://www.nursingworld.org/practice-policy/nursing-excellence/official-position-statements/id/risk-and-responsibility-in-providing-nursing-care/
https://www.nursingworld.org/practice-policy/nursing-excellence/official-position-statements/id/risk-and-responsibility-in-providing-nursing-care/
https://www.nursingworld.org/practice-policy/nursing-excellence/official-position-statements/id/risk-and-responsibility-in-providing-nursing-care/
https://www.iso.org/obp/ui/#iso:std:iso:8373:ed-3:v1:en
https://hospitalityinsights.ehl.edu/robots-during-covid-19
https://news.mit.edu/2020/spot-robot-vital-signs-0831
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7744307/
https://pubmed.ncbi.nlm.nih.gov/33343447
https://doi.org/10.3389%2Ffpsyg.2020.568256
https://scholar.google.com/scholar_lookup?journal=Front.+Psychol.&title=Trust+Toward+Robots+and+Artificial+Intelligence:+An+Experimental+Approach+to+Human%E2%80%93Technology+Interactions+Online&author=A.+Oksanen&author=N.+Savela&author=R.+Latikka&author=A.+Koivula&volume=11&publication_year=2020&pages=568256&pmid=33343447&doi=10.3389/fpsyg.2020.568256&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9116979/
https://pubmed.ncbi.nlm.nih.gov/35607651
https://doi.org/10.1016%2Fj.techsoc.2022.101993
https://scholar.google.com/scholar_lookup?journal=Technol.+Soc.&title=Liaison,+safeguard,+and+well-being:+Analyzing+the+role+of+social+robots+during+the+COVID-19+pandemic&author=L.+Aymerich-Franch&author=I.+Ferrer&volume=70&publication_year=2022&pages=101993&pmid=35607651&doi=10.1016/j.techsoc.2022.101993&
https://doi.org/10.1007/s11042-023-15803-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8521866/
https://pubmed.ncbi.nlm.nih.gov/34713058
https://doi.org/10.3389%2Ffdgth.2020.585656
https://scholar.google.com/scholar_lookup?journal=Front.+Digit.+Health&title=The+Upcoming+Role+for+Nursing+and+Assistive+Robotics:+Opportunities+and+Challenges+Ahead&author=E.G.+Christoforou&author=S.+Avgousti&author=N.+Ramdani&author=C.+Novales&author=A.S.+Panayides&volume=2&publication_year=2020&pages=585656&pmid=34713058&doi=10.3389/fdgth.2020.585656&


[21] Khan Z.H., Siddique A., Lee C.W. Robotics Utilization for Healthcare Digitization in Global 

COVID-19 Management. Int. J. Environ. Res. Public Health. 2020; 17:3819. 

doi: 10.3390/ijerph17113819. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 

[22] Boykin A., Schoenhofer S.O. Nursing As Caring: A Model for Transforming Practice. Jones 

& Bartlett Learning; Boston, MA, USA: 2001. [Google Scholar] 

[23] Tanioka T. The Development of the Transactive Relationship Theory of Nursing (TRETON): 

A Nursing Engagement Model for Persons and Humanoid Nursing Robots. Int. J. Nurs. Clin. 

Pract. 2017; 4:223. doi: 10.15344/2394-4978/2017/223. [CrossRef] [Google Scholar] 

[24] Abutaleb, Amal, et al. "Design and implementation of a nurse robot." Proceedings of the 

International Conference on Industrial Engineering and Operations Management Dubai, UAE. 

2020. 

[25] Ahmed, Zeeshan, et al. "Artificial intelligence with multi-functional machine learning 

platform development for better healthcare and precision medicine." Database 2020 (2020). 

[26] Guo, Xuechen. "Development Status of Medical Nursing Robots: Focused on Flexiblility, 

Autonomous Mobility, and Non-contact Physical Signs Monitoring." Proceedings of the 2nd 

International Symposium on Artificial Intelligence for Medicine Sciences. 2021. 

[27] Holland, Jane, et al. "Service robots in the healthcare sector." Robotics 10.1 (2021): 47. 

[28] Jiang, Jingang, et al. "Research progress and prospect of nursing robot." Recent Patents on 

Mechanical Engineering 11.1 (2018): 41-57. 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7312924/
https://pubmed.ncbi.nlm.nih.gov/32481547
https://doi.org/10.3390%2Fijerph17113819
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Environ.+Res.+Public+Health&title=Robotics+Utilization+for+Healthcare+Digitization+in+Global+COVID-19+Management&author=Z.H.+Khan&author=A.+Siddique&author=C.W.+Lee&volume=17&publication_year=2020&pages=3819&doi=10.3390/ijerph17113819&
https://scholar.google.com/scholar_lookup?title=Nursing+As+Caring:+A+Model+for+Transforming+Practice&author=A.+Boykin&author=S.O.+Schoenhofer&publication_year=2001&
https://doi.org/10.15344%2F2394-4978%2F2017%2F223
https://scholar.google.com/scholar_lookup?journal=Int.+J.+Nurs.+Clin.+Pract.&title=The+Development+of+the+Transactive+Relationship+Theory+of+Nursing+(TRETON):+A+Nursing+Engagement+Model+for+Persons+and+Humanoid+Nursing+Robots&author=T.+Tanioka&volume=4&publication_year=2017&pages=223&doi=10.15344/2394-4978/2017/223&

