Real-Time Patient Health Monitoring and Alarming
Using Wireless-Sensor-Network

Kasim M. Al-Aubidy, Ahmad M. Derbas. & Abdullah W. Al-Mutairi
Intelligent & Embedded Systems Research Group,
Faculty of Engineering, Philadelphia University, Jordan
kma@philadelphia.edu.jo

Abstract—The main objective of this research is
design and realization of real-time monitoring and
alarming system for patient health, especially for patients
suffering from diseases during their normal life. The
proposed system has an embedded microcontroller
connected to a set of medical sensors (related to the
patient case) and a wireless communication module
(Bluetooth). Each patient is considered as a node in a
wireless sensor network and connected to a central node
installed at the medical center through an internet
connection. The embedded microcontroller checks if the
patient health status is going well or not by analyzing the
scanned medical signals. If the analysis results are
abnormal, the embedded unit uses the patient's phone to
transmit these signals directly to the medical center. In
this case, the doctor will send medical advice to the patient
to save his/her life. The implemented prototype has been
tested and calibrated with standard devices. The
experimental results confirm the effectiveness of the
proposed system that is accurate in scanning, clear in
monitoring, intelligent in decision making, reliable in
communication, and cheap (about 100 US$).
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I. INTRODUCTION

Advances in computer and communication
technologies give electronic healthcare a great
opportunity to design monitoring and alarming units
that can be integrated with mobile phone[1,2].
Recently, wireless sensor networks have been adopted
for real-time monitoring and alarming in healthcare
applications. Therefore, it is useful to integrate medical
sensors, embedded systems and smart phone to design
an embedded system to provide patient, doctor and
medical center with real-time health information to save
time, cost and life [3-5].

Wireless communication technology is considered
the best way to deal with emergency situations,
especially those related to the human life, where

patient's health records such as previous medication
history, identification and other information are
necessary[6,7]. Most mobile phones and personal
computers are integrated with wireless network,
therefore, it is useful to use these devices for medical
data transfer. In this case, "the amount of time the
doctors need to identify the problem, trace back the
medication history of the patient and consult fellow
doctors will be reduced significantly"[7]. Such a
system requires to update the databases for patients by
real-time sensing and monitoring of their health
parameters. Using computers and wireless technology
in healthcare monitoring will achieve many goals, such
as diagnosis time, accuracy, number of patients, amount
of paper work and many others. Applications of
wireless sensor technology for healthcare monitoring
enable doctors to monitor their patients anywhere and at
any time without any physical constraints and without
the need for the patient to stay in hospital.

Real-time measurement of health parameters of
critically ill patients such as heart rate, blood pressure,
blood-oxygen saturation, temperature, and many other
parameters have become a common feature of the
healthcare monitoring system. There are many
monitoring systems in medical centers used to collect
and monitor patient's health. The health data are then
used by doctors to generate the suitable decision.
Critically ill patients require accurate monitoring and
alarming system during their normal life. Therefore, it
is useful to integrate the monitoring unit together with
wireless sensor technology to fellow up the patient's
status outside the intensive-care unit (ICU) in the
hospital[2,4]. In this case, the wireless monitoring
system can be modified to provide the patient through
his/her phone with accurate and immediate medical
treatment decisions to save patient life.

Chung and his group[8] proposed WSN-based
mobile healthcare monitoring system with ECG and

1

13" IEEE Intr. Multi-Conf. on Systems, Signals, Devices (SSD16), Leipzig, Germany 21-24 March, 2016.



REFRENCES

[1]. A. Pantelopoulos, & N. G. Bourbakis, "A Survey on Wearable
Sensor-Based  Systems  for Health  Monitoring  and
Prognosis”, IEEE Transactions on Systems, Man, and
Cybernetics, Part C: Applications and Reviews, Vol. 40, No.1,
January 2010, pp: 1-12.

[2]. S. Mukherjee, K. Dolui, & S. K. Datta, "Patient health
management system using e-health monitoring
architecture”, IEEE International Conference on Advance
Computing (IACC), 2014, pp: 400 - 405

[3]. D. W. Kumar, "Healthcare Monitoring System Using Wireless
Sensor Network", Intr. Journal of Advanced Networking and
Applications, VVol.4, No.1, 2012, pp:1497-1500.

[4]. Pei-Cheng Hii, & Wan-Young Chung, "A Comprehensive
Ubiquitous Healthcare Solution on an Android Mobile Device",
Sensors, Vol.11, No.7, 2011, pp: 6799-6815.

[5]. M. D. Sarmiento, P. Zhibo, M. F. Sanchez, C. Qiang, H.
Tenhunen, & Z. Li-Rong, "Mobile wireless sensor system for
tracking and environmental supervision", IEEE International
Symposium on Industrial Electronics (ISIE), 2010, pp: 470-477.

[6]. S. A. Haque, S. M. Aziz, & M. Rahman, "Review of Cyber-
Physical System in Healthcare", Intr. Journal of Distributed
Sensor Networks, Vol. 2014, Article 1D:217415, 20 pages.

[7]. Rajasekaran S, Kumaran P, Premnath G, & Karthik M, "Human
Health Monitoring Using Wireless Sensors Network", Intr.
Journal of Application or Innovation in Engineering &
Management (WAIEM), Vol.2, No.12, December 2013, pp: 323-
330.

[8]. Wan-Young Chung, Seung-Chul Lee, & Sing-Hui Toh, "WSN
based mobile u-healthcare system with ECG, blood pressure
measurement function”, 3" IEEE Annual Intr. Conf. on
Engineering in Medicine and Biology (EMBS 2008), 2008, pp:
1533-1536.

[9]. Ivan Tomasi¢, Roman Trobec, "Optimized Positioning of ECG
Electrodes for WSN Applications”, Application and
Multidisciplinary Aspects of Wireless Sensor Networks
Computer Communications and Networks, 2011, pp: 185-211

[10]. Abhishek Rout, Mukulesh Maharana, & Tapas Sahu, "An
Efficient Algorithm for Secure Transmission of Heart Diagnosis
Data & Drug Delivery Using WSN", IntrJ. of Advanced
Research in Computer Science and Software Engineering,
Vol.3, No.2, February 2013, pp:226-233.

[11]. S. Mukherjee, K. Dolui, & S. K. Datta, "Patient health
management system using e-health monitoring
architecture”, IEEE International ~ Advance  Computing
Conference (IACC), 2014, pp: 400-405.

[12]. S. Prakash, & V. Venkatesh, "Real time monitoring of ECG
signal using PIC and web server", International Journal of
Engineering and Technology (IJET), Vol.5, No.2, April-May
2013, pp.1047-1053.

[13]. Pulse Oximetry Sensor: Principles of Operation, Retrieved from;
http://www.instructables.com/id/Pulse-Oximetry/step2/.

[14]. G. S. Kumari, Kuswanth Kumar, J. Anusha, & M.P. Rao,
"Electrocardiographic signal analysis using wavelet transforms",
Intr. Conf. on Electrical Electronics Signals Communication and
Optimization (EESCO), 2015, pp:1-6.

[15]. SN Chugh & Eshan Gupta, "Learning Electro Cardio Graphy",
CBS Publishers & Distributors, New Delhi, 2013.

[16]. J. Pan, & W.J. Tompkins, “A Real-Time QRS Detection
Algorithm”, |IEEE Trans. Biomed. Eng. Vol.32, No.3, 1985,
pp:230-236.

[17]. S. Gradl, P. Kugler, C. Lohmuller, & B. Eskofier, “Real-time
ECG monitoring and arrhythmia detection using Android-based
mobile devices”, Annual IEEE Intr. Conf. on Engineering in
Medicine and Biology Society, 2012, pp:2452-2455.

[18]. D. I. Fotiadis, A. Likas, & V. Protopappas, "Intelligent Patient
Monitoring" , Wiley Encyclopedia of Biomedical Engineering"
Published Online: 14 APR 2006.

2 13" [EEE Intr. Multi-Conf. on Systems, Signals, Devices (SSD16), Leipzig, Germany 21-24 March, 2016.


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Wan-Young%20Chung.QT.&searchWithin=p_Author_Ids:37292715800&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Seung-Chul%20Lee.QT.&searchWithin=p_Author_Ids:37881151400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Sing-Hui%20Toh.QT.&searchWithin=p_Author_Ids:37870955700&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4636107
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4636107
http://link.springer.com/search?facet-author=%22Ivan+Toma%C5%A1i%C4%87%22
http://link.springer.com/search?facet-author=%22Roman+Trobec%22
http://link.springer.com/book/10.1007/978-1-84996-510-1
http://link.springer.com/book/10.1007/978-1-84996-510-1
http://link.springer.com/bookseries/4198

