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Abstract

Wireless Sensor Networks are often to perform autonomous sensing and controlling the real world objects through the sensor
nodes across the globe. Since these sensor nodes are operated by the energy of the battery that has been performed a vital role
in deploying a sensor network. Hence, the battery power needs to be minimized to prolong network lifetime for healthcare
applications. The monitored data transmission is very important to process in building wireless sensor networks. In order
to provide efficient data transmission wireless technology standards are followed as IEEE 802.15.4 standards that provide
desirable communication between end to end with optimal routes using the proposed Energy Optimization Algorithm. The
proposed algorithm has been improved the data packet transmission efficiency up to 25% and also helps to prolong the life
time of Wireless Sensor Networks in order to achieve the efficient data transmission for health care monitoring.

Keywords Wireless sensor networks - Energy - IEEE 802.15.4 standard - Sensor node - Power consumption - Zigbee -

LabVIEW

1 Introduction

Earlier the sensor network consists of little sensor nodes that
were linked to the central processing system through a wire.
But the focus is gradually changed onto wireless and scat-
tered nodes employed for sensing information. The wireless
environment is scattered and wireless because the precise
location of the particular event will not be known where
the scattered sensing permits for nearer positioning to the
incident, unlike a single sensor node. Many areas using the
WSN applications require a number of nodes for overcoming
the environmental barriers like a line of sight. It must also
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be noted that the environment subjected to observation does
not possess a planned structure either for energy nor relays.
It becomes mandatory for the sensor nodes to endure on tiny,
limited power and relay through a wireless medium [1, 2].

The major requirements of the sensor networks are its
scattered processing abilities. This is quite necessary for sen-
sor nodes because the communication itself devour energy
from the wireless network nodes. A static system governed
by administrator reveals that the sensors require commu-
nicating over a large distance thus depleting most of the
network energy [3, 4]. It will be better to process all the
information close by for reducing the number of information
to be communicated.

Medical observations are performed in two ways as wear-
able devices that could be possibly mounted on to the sur-
face of the human body or these medical devices could be
inserted into the body of humans [5, 6]. Other than these
applications they are employed for measuring the positions
of the body, tracking location of a person, entire observation
of sick patients in hospitals and at home. The body area net-
works are used to gather information about a patient’s health
condition, strength and energy outlays [7, 8].

The wireless sensor networks are employed for monitor-
ing the conditions of machines because they provide notable
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cost reductions. These sensors could be placed in locations
which are impossible for the reach of humans [9].

The sensor nodes are battery operated and its mainte-
nance is difficult since the battery cannot be recharged nor
replaced. Certain techniques are required for conserving
the energy and equalizing the loads during the design and
deployment phase of WSNs [10, 11].

The majority of sensor nodes are positioned in regions
without any proper planning or infrastructure. The com-
mon way to position the nodes within dense areas would be
throwing them from the air [12, 13]. During these situations,
the nodes must be capable enough to explore its connec-
tion and allotment. The wireless sensor networks are used
for identifying even small activities of soil and alteration in
numerous parameters happening very before the avalanche.
Based on the accumulated data it is probable to identify the
incidence of avalanche very before it actually happens [14,
15].

Reducing the energy utilized for communication in wire-
less sensor networks with the use of effective clustering.
With clustering, the problems might arise due to increased
cluster heads their allotment within the network for making
sure that minimal energy is consumed for network opera-
tions. The conventional clustering technique deals with
the cluster heads and does not guarantee network coverage
within the network [16]. The authors proposed an optimal
clustering technique for restricting the energy utilization and
offering better coverage. The experimental results reveal that
the proposed technique overcomes the conventional cluster-
ing technique and enhances the performance of the network
[17].

Wireless sensor networks employ grouping techniques for
addressing issues in network lifetime and energy conserva-
tion among the sensor nodes [18]. The authors focused on
addressing the problem with existing methods by proposing
a method to enhance the lifetime of the network. The tech-
nique constantly chooses a head for the groups and the node
with highest remaining energy is chosen. The experimental
results reveal that the proposed technique conserves energy
greatly by equalizing the energy consumption by all the sen-
sor nodes and prolongs the network lifetime as evaluates
with other conventional grouping protocols [19].

2 Related Work

Remote monitoring framework for supervising various met-
rics such as Electrocardiogram, pulse rate, SpO2, respiratory
rate, and temperature has been designed in [20]. The data
from the sensors is obtained and processed by microcon-
trollers, the processed information is delivered to smart-
phone through Wi-Fi module. The application rises an auto
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alarm when abnormal values are detected in patient’s data
and delivers an alert signal to the professional’s software via
3G mobile network and Wi-Fi.

Wireless Body Area Sensor Network built using ZigBee
module is proposed in [21]. Consisting of a series of biosen-
sors connected to a body of patient. A wireless router is used
to relay the records to a wireless transceiver attached to a
local control unit and chosen LabVIEW software because
it has powerful DAQ. The collected data is carried out
using Data Acquisition Framework (DAQ) provided by the
National Instrument. So, the performance data produced by
the LabVIEW software procured quickly.

A BSN architecture intended for continuous healthcare
tracking using biosensors has been developed in [22]. A
number of wireless biosensors were devised with the BSN
architecture, including ECG and Blood oxygen saturation,
Context Sensors such as accelerometers, humidity sensors,
temperature and are also combined with the BSN cluster
to assist the amalgamation of gathered data. In addition, a
lightweight flash BSN card is designed for PDA, where the
PDA will collect, analyse, display sensor signals can also act
as router connecting the BSN clusters and host computer,
rather than serving as processor it can collect sensor data and
transmits for extended storage and pattern discovery through
Wi-Fi/GRPS network.

A real-time, portable wireless remote monitoring frame-
work was developed [23]. The framework tracks and control
Heart rate and oxygen saturation in the blood of patients
using ZigBee wireless technology, the pulse oximetry data
are transmitted to database computer server in the area of
WPAN. The sensor modules were developed with a frame-
work for low energy which can configure energy consump-
tion according to power source and current power opera-
tion scenarios. In the author presents the state of the art of
different forms of the network of WBASN, their Network-
ing mechanisms, applications of WBASN program design
frameworks, privacy problems and protocols for power effi-
cient networking. By means of some analysis about existing
radio technology for such kind of network, the author has
covered the latest developments. The author has also out-
lined numerous factors and problems of WBASN, possible
visualizations and obstacles in this field are addressed [24].

Wireless sensor networks (WSN) play a key role in such
a monitoring FRAMEWORK application, owing to the fact
that WSN can give several advantages over other types of
wireless frameworks in particular their scalability, improved
productivity, power management, cost efficiency and design
versatility. Wearable devices are contributing in a significant
manner to disease prevention, diagnosis, and precautionary
steps. As Wireless technology and healthcare advance, they
will become more sophisticated with enhanced patient safety
[25]. Advancements in sensor technology, the pervasive
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availability of cellular technology, and falling costs of
embedded communication devices are opening up new
mechanisms for improving patient care and quality of life.
The rapid development of wearable bio sensors is changing
the way we gather and interpret the information.

Although number of radical achievements have been
noticed in the medical service sector over the last few years
[26]. Adhering to an excellent standard of measure cause-of-
death data remains crucial for improving health and decrease
preventable deaths in every country. This paper presents
ultimately to build a Remote health monitoring framework,
that has potential to detect the specific abnormality of car-
diac function, measure the temperature of individuals and
measure the pulse rate. Furthermore, it ensures to notify the
warning messages namely short message service (SMS) to
the healthcare personnel in case of emergency.

The process of identifying and detecting COVID virus
has become more importance all-around the world for some
months. COVID virus has taken the first place for spreading
so fast that has become hard to control. COVID has become
so hard for detecting as the person are not showing symp-
toms immediately. Thus it is more important to find new
methods to differentiate the COVID positive people with
normal people to eliminate the possibility. Artificial Learn-
ing can be used to examine a person for COVID-19 as an
alternative to traditional time-consuming and expensive
methods [27].

Even though there are many papers on COVID virus, this
paper is focused on detecting COVID virus using Artificial
Learning classification techniques using X-ray pictures and
predict the people is positive to COVID virus or not. Several
research areas have implemented Artificial Intelligence. One
of the most advantages of Al is that they are often imple-
mented during a trained model to classify unseen images. In
this study, Artificial Intelligence was used to detect whether
a patient is positive for COVID-virus by analysing their
lungs X-ray pictures [28]. Artificial intelligence can also be
used to predict the status of person like he is positive to
COVID or not by using existing evidence. Thus, predicting
possibilities within the immediate future can help authorities
to adopt the required measures.

3 Energy Optimization Algorithm

An Energy Optimization Algorithm proposed that adjusts
transmission power with respect to the dynamic and time-
varying channel characteristics. The EOA is the modified
version of the adaptive power control algorithm, but the
power allocation strategy is different in both. The wireless
mote platform provides a 256 kbps, IEEE 802.15.4 wireless
radio, 8 Channel A/D and an 8 MHz microcontroller for on

board digital signal processing. In node to node data trans-
mission mesh topology setup is used.

The necessity of healthcare application used in proposed
model, proposed algorithm supports efficient and fast data
transmission between the Human body and receiver end. So
it is much suitable to use in health care applications.

Attributes used in the Energy Optimization Algorithm is
followed by equation,

Find received signal strength average (Rx) is given by,
Where Rx is the weighted sum of received signal strength,

Rx = Relow + (1 — 61) X Rx €Y

Rx = Relow + (1 — 62) X Rx 2)

Relow is received signal strength lowest sample.
Then find the transmission range using differential
calculation,

3 |if Rx < THRI
Ap= 4 2| if Rx > THRh 3)
0 | if THRI < Rx < THRh

To calculate the threshold value,
THRh = THRI + ¢ 4

Then, calculate the average weight of channel to compute
the transmission power followed by equation,

o= \/1/nZZ:1(Rk—Rx)k= 1,2,3,....n (5)

In equations terms are mentioned as follows,

Relow—Received signal strength identifier in low.

Rate, Rx -Received signal strength average, c1,062 —
Weight average, THRI—Threshold value is low, THRh—
Threshold value is high, n, Rk and k—denotes Standard
Deviations.

The above computation helps to increase the signal
strength from the receiver end.

The proposed algorithm of Energy Optimization Algo-
rithm, the equations are derived based on the signal strength
computation. Received Signal Strength Identifier(RSSI) is
should be greater in terms of power in decibels. Based on
Egs. 1, 2, 3, 4 and 5 the signal strength levels (High and
Low) identified efficiently.

3.1 Architecture of Energy Optimization Algorithm
Various applications such as security and surveillance,

Environmental monitoring, healthcare and wild life habi-
tat monitoring information sends to base station. When
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the information gathers from sensor, then it sends to IEEE Optimization Aigorithm
802.15.4 wireless device which has been used Energy Opti-
mization Algorithm to transmit the data to mobile device by
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3.2 Flow Diagram of Energy Optimization
Algorithm

The proposed algorithm flow diagram depicts that, initially
data gathering has been done by sensor node. Then data
packet transmission started to transmit the data using Energy
Optimization Algorithm. Next step received data packets

are calculated with measuring the average Received Signal

Strength. If the signal strength measurement is low, then New rransmission power
it’s back to the data packets calculation otherwise Received compites arud rarlsmits the
Signal Strength Identifier target computes the transmission data packet

power and transmit the data to the base station when human 3

body occurs abnormal conditions. 1

Data packet received at Base
STerion

Fig.2 Energy optimization algorithm flow diagram
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3.3 Algorithm for Energy Optimization Algorithm
Step 1: Identify the latest Received signal strength
identifier sample.

/I Categorize the received signal sample either
high or low signal strength

Step 2: Identify the lowest Received signal
strength identifier sample.

/I Once low signal strength sample is identified
then calculate the signal strength to increase the
signal power.

Step 3: Rx: Average of Received signal strength
identifier

/I Receiver must able to know the average of
Received signal strength for signal propagation.
Step 4: Rtt: Target of Received signal strength
identifier

/I Once signal strength more than signal target is
identified

Step 5: if latest Received signal strength identifier
> Rx

/If the receiver identifies the latest signal strength
the that must be greater than received one

Step 6: Rx =Relow + (1 — §1) x Rx

/ITo calculate the received signal strength,
received signal strength identifier in low rate plus
sender signal multiply with RSSI

Step 7: if latest Received signal strength identifier
<Rx

/lif the received signal strength is low than
compute again

Step 8: Rx = Relow + (1 — §2) X Rx

//Once again receiver signal calculation done for
improving signal strength.

Step 9: end if

//Once identified the signal strength RSSI stops
the calculation

Step 10: end
//Stop the transmission

The main objective of the MATLAB Simulation usage is to
deploy Sensor network and increase the transmission power
efficiency using Energy Optimization Algorithm.

Table 1 contains the information about various param-
eter and value used for simulation setup. The parameters are
carrier frequency, power levels, Transmit Power Maximum,
Transmit Power Minimum time, data frame size and data
rate. Different values are assigned to transmit the data in
efficient manner. The minimum range of Threshold value
used 0.006 Watts i.e. — 30 Decibels. The frequency range
can be implemented Giga Hertz (GHz).

Yes, specified the area size of the deployed Sensor Net-
works needs to specified 100*100 Meter. The range of chan-
nel frequency is 2.4 GHz Bands and bandwidth 50 Hz used
in proposed model. The transmit power range specified 0
to—30dBm.

4 Result and Implementation

Figure 3 shown, How the Energy Optimization Algorithm
provides high speed transmission in efficient manner with
low data rate while compared with Adaptive Transmission
Power Control and State Based Adaptive Control Algo-
rithm’s. Y-axis mentioned as Transmission power in decibels
and X-axis referred as time in seconds. The transmission
power utilization up to 25dBm.

The proposed model of Energy Optimization Algorithm
is compared with existing protocols such as Adaptive Trans-
mission Power Control Algorithm and State Based Adap-
tive Control Algorithm. Proposed methodology compara-
tively competent with producing less transmission power
utilization.

Figure 4 shown, How the Energy Optimization Algorithm
provides high speed transmission in efficient manner with
low data rate while compared with State Based Adaptive
Control Algorithms. Y-axis mentioned as Transmission
power in decibels and X-axis referred as time in seconds.
The transmission power utilization up to 25dBm.

Figure 5 depicts the transmission power takes low power
with higher efficiency that increased the power efficiency
when compared Energy Optimization Algorithm with State
Based Adaptive Power Control Algorithms, ESA provides
good throughput. Y-axis mentioned as Transmission power
in decibels and X-axis referred as time in seconds. The trans-
mission power utilization up to 25dBm.

Figure 6 depicts the transmission power takes low power
with higher efficiency that increased the power efficiency
when compared Energy Optimization Algorithm with Adap-
tive Transmission Power Control, ESA provides good. The
transmission power utilization up to 25dBm with through-
put. Y-axis mentioned as Transmission power in decibels and
X-axis referred as time in seconds. Throughput evaluation is
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Table 1 Simulation parameters

Parameter Value

Carrier frequency 2.4 GHZ

Power levels(dBs) {-30, — 25,
—15,-10, -
5,0}

Transmit power maximum —30dBm

Transmit power minimum 0 dBm

Time 100 ms

Data frame size 100 bytes

Data rate 256 kbps

estimated in the system model based on data transmission
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how the power utilization without and lapse between human
and receiver.

5 Conclusion

Transmission range adjustment and the corresponding power
level affect the performance of the sensor network when
choosing the high power transmission. The proposed Energy
Optimization Algorithm shown that data packet transmis-
sion efficiency is improved by 25% when compared to Adap-
tive Transmission Power control and State based adaptive
power control algorithms. Using the Energy Optimization
Algorithm increasing the power efficiency and also data
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transmission speed has been increased and battery con-
sumed with less power. Based on the above result shown
in the Fig. 4, Proposed algorithm supports in efficient way
to increase the power efficiency that is used in health care
application. In future extension is to identify the security
based data transmission in Wireless Sensor Networks for
health care monitoring.
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