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Abstract:

Every human being wishes healthy living and avoid hospital visits but there are limitations due
to various circumstances (age, accidents, health status, communicable and communicable
diseases etc), Hence in this global world continuous health monitoring is important. Wireless
technologies play vital role to treat patients suffering from communicable diseases like Covid-
19, Hepatitis A, B, C, measles, influenza, salmonella etc. The increasing population of senior
citizens and pre-existing disease patients (who are already suffering from any disease) require
more wireless health monitoring devices because these groups having higher risk of severe
covid-19. While treating these diseases shielding is mandatory not only for doctors, nurses but
also for other frontline medical associative. Wireless sensors (wearable or non-wearable)
performed vital role in current pandemic Covid-19 positive patients while monitoring them,
treating them in isolated as well as non- isolated place or in case of limited self- protection Kkits.
Rapid advancements in wireless sensors improving and enhancing the quality of care in critical
conditions without physical contact with patients. Wireless body area network and wireless
medical sensor area network is a new invention as a part of wireless sensor networks but Still
various issues or challenges remain to be addressed. This Paper is aims to review of wireless

sensor devices use in current covid-19 pandemic to reduce the threat of covid-19 while treating

ISSN: 2167-1907 www.JSR.org 1



t’ Journal of Student Research 5th Middle East College Student Research
Conference Proceeding

patients as well as future challenges or issues like security, reliability and privacy of medical

data.
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Introduction:

Wireless sensor network (WSN) has introduced in 1950’s for army purpose in united states.
WSN is used to monitor and record the temperature, sound, pollution levels, wind, pressure,
oxygen level etc and transfer collected managed data in various devices. According to current
covid-19 pandemic situation unlike other fields medical or health care field is most important
addressing field. In medical science these sensors are using from last few decades for health
care purposes thus new term wireless medical sensor network (WMSN) is introduced. For real
time and non-obstructive delivery of crucial or sensitive data and for long term supervision of
critical patients, bio medical sensors are using. However, we cannot say these sensors fully
saving the patient life but definitely these devices created a standard like smart nursing, fast
accessible data, full monitoring from outside the isolated room in communicable disease
situation like Covid-19. wireless medical sensor network reducing mishappening as well as
medical errors, and reducing the chances of get infected from patients to hospital staff which
increasing the recovery ratio of crucial patients. Wireless sensor networks provide a proper
observation of patients is done through sound, image object location, controlled medical
equipment, lookup data etc. ' Provides an efficient and secure treatment way in which sensors

arranged in covid-19 infected body which tracks the accurate state of the person for diagnosis.

In this paper we exploring current state of wireless sensors for health applications and also
expanding challenges of wireless medical sensor network in health care field. Proposing a

sensor model to reduce some challenges.
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Current status of wireless medical sensors:

Sensors are used with electronic based medical devices to collect crucial data and convert it in
electrical signals for analysis 2. Sensors are used inside or outside the body according to
requirement. Hospitals, doctors, nurse etc want real time accurate data or results by these

devices for proper treatment.
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Figure 1: Various wireless medical sensors

Required significant sensors for Covid-19:
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a) Temperature Sensors- Body temperature is major parameter for covid-19 positive
patients. Temperature sensors alerts when body temperature variation seen during
observation of Covid-19 positive patient.

b) Piezoresistive Sensors- Respiratory problem is another major parameter for covid-19
patients. Changes in breathing rate seen then these sensor alerts for immediate
treatment. This sensor is used for counting or monitor breathe of covid-19 positive
patients.

c) SPO2 Sensors- Oxygen saturation is also another major parameter. Decreasing oxygen
saturation level in blood increases high heartbeat and pulse rate, if immediate treatment
not given then heart failure is also possible.

d) ECG Sensors- ECG best for observing cardiac issues. Unmonitored and untreated
cardiac patients can die due to covid-19.

e) Position sensors- For blood pressure calculation, accurate position of patient is also
required.

f) Real Time sensors- If patient misses the right time dosage, it will be risky. Triggering
on time is mandatory.

g) Environmental sensors- Atmosphere condition must be taken to collect accurate data.

Winter season, heater in room etc affects the temperature.

Existing Wireless sensor model for Covid-19:

For monitoring multiple patients simultaneously Figure 2 shows the existing model. This

model consists [*)--
Object: Patient who is going to be monitor.
Sensor Nodes: Sensors are used for reding data.

Data Storage: Received or collected data storage and analyse.
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Figure 2: Existing wireless sensor model network B!

Proposed wireless network model:

The proposed wireless network model consist microcontroller to read received information. In
this model temperature, real time, ECG, SPO2, environment and piezoresistive sensors are
attached. According to situation analysed data broadcast to next level and send alert message

to associative. In all steps privacy is also ensured through password protection.
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Figure 3: Proposed wireless sensor network model
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Challenges and suggestions:

1) Medical Emergency Traffic—Must provide highest access channel for emergency
traffic. Priority of emergency data should be considered.
2) Energy Consumption—Reduce energy consumption, load balancing routing

protocols, avoid congestion and data compression techniques must be used.
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3) Packet missing—During transmission of data ensure that data must not be missed.
Cross layer solution is best.

4) Stack storage—Self and auto replace algorithms must be used.

Conclusion:

In this paper explored the current status of wireless medical sensors in health care field. Also
defined required sensors for monitoring covid-19 positive patients. Shown arising challenges
and suggestion. Proposed a wireless network model which reduces human error as well as data
collection of every stage. The treatment and patient satisfaction are major parameters in the
time of ongoing Covid-19 pandemic. These strategies definitely improve the existing system
for future not only for Covid-19 as well as other communicable diseases. Hospital Staff can

treat patients without any threats of being infected.
References:

1) Khan, IH and M Javaid (2020a). Automated COVID-19 emergency response using
modern technologies.Apollo Medicine.doi: 10.4103/am.am682.

2) Dr. Rajendra thusu(2011) Sensors facilitate health monitoring fierceelectronics.com.

3) Shokat ali, Ravi Pratap singh, mohd javaid, abid Haleem, honey Pasricha, rajiv suman,
jimmy karloopia A Review of the Role of Smart Wireless Medical Sensor Network in
COVID-19, Journal of industrial integration and management.

4) Anooja A, Sourabh Munjal (2021). Phygital technology improves education standards
of Digital India (in context of academic arena during covid-19) International journal of
Humanities, Arts, Medicine and Sciences, 9

5) Da Xu, L, C Wang, Z Bi and J Yu (2013). Object-oriented templates for automated
assembly planning of complex products. IEEE Transactions on Automation Science

and Engineering, 11(2), 492-503.

ISSN: 2167-1907 www.JSR.org 7



1’ J()urnal of Student Research 5th Middle East College Student Research
Conference Proceeding

6) Da Xu, L (2014). Enterprise Integration and Information Architecture: A Systems
Perspective on Industrial Information Integration.Florida: CRC Press.

7) Da Xu, L (2016). An internet-of-things initiative for one belt one road
(OBOR).Frontiers of Engineering Management, 3(3), 206-223.

8) Finogeev, AG and AA Finogeev (2017). Information attacks and security in wireless
sensor networks of industrial SCADA systems. Journal of Industrial Information
Integration,5,6—16.

9) Gandhi, V and J Singh (2020). An automated review of body sensor networks research
patterns and trends.Journal of Industrial Information Integration, 18, 100132.

10) Tang N, Li D, Wang X, Sun Z. Abnormal coagulation parameters are associated with
poor prognosis in patients with novel coronavirus pneumonia. J Thromb Haemost 2020
Feb 19. doi: 10.1111/jth.14768. [Epub ahead of print].

I11)Lippi G. Sepsis biomarkers: past, present and future. Clin Chem Lab Med
2019;57:1281-3.

12) Cervellin G, Schuetz P, Lippi G. Toward a holistic approach for diagnosing sepsis in
the emergency department. Adv Clin Chem 2019;92:201-16.

13)Liu Y, Yang Y, Zhang C, Huang F, Wang F, Yuan J, et al. Clinical and biochemical
indexes from 2019-nCoV infected patients linked to viral loads and lung injury. Sci
China Life Sci 2020 Feb 9. doi: 10.1007/s11427-020-1643-8. [Epub ahead of print].

14) Wang XF, Yuan J, Zheng YJ, Chen J, Bao YM, Wang YR, etal. Clini-cal and
epidemiological characteristics of 34 children with 2019 novel coronavirus infection in
Shenzhen. Zhonghua Er Ke Za Zhi 2020;58:E008.

15) Chen L, Liu HG, Liu W, Liu J, Liu K, Shang J, et al. Analysis of clinical features of 29
patients with 2019 novel coronavirus pneumonia. Zhonghua Jie He He Hu Xi Za Zhi

2020;43:E005.

ISSN: 2167-1907 www.JSR.org 8



1. ]()urnal of Student Research 5th Middle East College Student Research
Conference Proceeding

ISSN: 2167-1907 www.JSR.org 9





