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Abstract 

The Internet of Things (IoT) is defined as one of the most innovative technologies as it develops the way that information is 

transferred and processed in different sectors. IoT imply the connection of devices, the usage of real-time data and demonstrate 

its positive impact on productivity, accurate automation, and decision-making. One of the major conceptual foundations of IoT 

with focus on its facilitation of enhanced information management systems resulting from enhancements in data processing 

and storage. It emphasizes IoT’s potential in terms of efficiency and effectiveness of using cloud and edge computing, coupled 

with artificial intelligence, in the arrangement of information dissemination. The study also looks into the implementations 

achieved through IoT, which include system optimization for areas such as predictive maintenance and resource provision 

while at the same time acknowledging the emergence of disruptive issues like security issues, information overload and ethical 

issues. 
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Introduction 

IoT has found use in a wide range of applications, including 

"smart" homes, networks, gardens, cities, and more. 

Different standards & developments are being embraced by 

the exponentially growing number of IoT devices. The 

second big problem with IoT devices is that they can't 

communicate with each other or with administrators' 

systems (Selvi, M., Kumar, S. S., 2021) [1]. For data 

transmission with negligible human intervention, 

specialized equipment should be flexible enough to adapt to 

different situations. Two types of inevitable human-centered 

worldviews are the human-driven & human-free. Over the 

last decade, academics have focused a lot of emphasis on 

how to make the IoT more energy efficient. Since this is the 

case, new challenges have emerged for IoT applications 

aiming at energy-efficient routing (Alabdali, A. M., 

Gharaei, 2021) [2]. The most important requirement for 

WSNs enabled by the IoT is that they should operate 

continuously & inexpensively for longer periods of time 

without requiring human intervention. Because most of the 

devices in these IoT systems will run on batteries, energy 

efficiency is typically a top priority for device managers. 

Both of these sources. Research on energy productivity for 

sensor hubs that run on batteries or lifetime upgrades has 

been going on for a long time in the WSN field. While the 

steering layer's traditions centre on data collection and 

many-to-one gearbox, the MAC layer's conventions 

concentrate on changing the duty cycle of the sensor hubs 

(Behera, T. M., 2020) [3]. 

 

Wireless sensor networks 

The importance of WSN in the realm of everyday data 

capture is growing, & field of study around them is also fast 

rising. Detected data from the delivery zone is transmitted 

back to the main station by WSNs working cooperatively. 

WSNs were first introduced for use in heavy-duty military 

applications & then expanded to more delicate uses, such as 

consumer WSNs. Since WSN devices (hubs) rely on 

batteries, energy conservation is their top priority. The 

sensor hub's battery life is a significant constraint of the 

downsizing process, which necessitates the adoption of low-

power technology. Similarly, improvements in code 

(calculation complexity), the operating system, and apps 

that aid the hub's mobility can extend the time of the sensor 

hubs. Coordinating & aggregating data responses to the 

Base Station (BS) is necessary due to the limitations of 

these sensor hubs' computational, transmission, or battery 

control capabilities (Mishra, P. K., 2020) [4]. 

 

IOT based Wsn applications 

1. Industry object tracking  

The utilization of sensors enables the tracking & monitoring 

of objects transported by vehicles or their movement in a 

networked setting lacking traditional infrastructure. With 

sufficient coverage from the base station and relay nodes, it 

should be possible to receive the sensed data or location 

reports. A wide variety of industries, including 

transportation, utilities, and oil a & gas, use sensors to detect 

product leaks (Al-Khayyat, A. T. A., 2020) [5]. 

 

2. Vehicular networking with sensors  

Extra features to driver aided systems integrated into 

modern vehicle designs are brought about by the 

introduction of "sensor on wheels" in cars. Information 

exchanged between vehicles or between vehicles & roadside 

infrastructure networks, as well as details regarding 

emergency system alerts and driver safety support, can be 

gathered using this method.  

 

3. Ecological monitoring  

The use of sensors allows for the monitoring of wildlife & 

related environmental actions with minimal impact on local 

inhabitants. The environmental sensors are designed to 

measure pollution, air quality, wildlife, rainfall, wildfires, or 
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man-made disasters. Earthquakes & landslides are tracked 

utilizing seismic sensors, which measure the size and 

direction of an impact (Lata, S., Mehfuz, S., 2020) [6].  

 

4. Medical industry  

Regular health monitoring and the provision of medically-

related information are two functions of the healthcare 

system as a whole. The adoption of this technology allows 

the elderly to live independently with less help from 

caregivers and provides excellent care for children & infants 

who are at home alone. Users' demand for modern systems 

that can track their vitals—including steps taken, heart rate, 

blood pressure, and unusual activity—has skyrocketed since 

the system's incorporation with the IoT. In order to examine 

the user's daily physical activity, all of the measured data is 

consolidated & mapped to a clinical data set. Medical 

sensors integrate transducers that detect electrical, optical, 

genetic, chemical, & thermal signals in order to monitor and 

comprehend physiological changes in a patient's condition.  

 

Architecture of Wsn-IOT 

The perceptual layer provides the foundation for data 

sensing. Before data enters the gateway, equipment such as 

sensors & sensor networks gather information in the 

perception layer. The perception layer is the backbone of the 

IoT. The perception layer relies on technologies such as 

RFID, RFID materials, research into communication 

protocols, creation of chips, control & sensing, smart power 

saving, and short-range wireless communication. Data 

transport occurs at the second layer, which is home to the 

transmission layer. A data-centric Internet of Things relies 

on the transmission layer for management & analysis of 

sensor data. Theoretical frameworks & practical 

applications for sensing data interpretation, analysis, 

storage, querying, & mining are all part of this category 

(Aditya, V., Dhuli, S., 2020) [7]. 

 

Wsn features 

The following characteristics are present in networks of 

wireless sensors:  

1. Size: wireless sensor networks collect more data and 

cover more ground than other types of networks. These 

advantages are built upon a network of many sensor 

nodes. This, however, may make maintenance more 

difficult in situations when there are several sensor 

nodes. Furthermore, sensor node replacement can be 

difficult due to their specific application areas, 

particularly in high-pressure, high-temperature, or 

radiation-prone environments  

 

2. Limited battery capacity: the stability of an infinite 

sensor network's operational state is highly related to 

battery capacity. In the event of damage or low power, 

batteries must be changed promptly because they are 

not renewable. The unique geographical placement of 

sensor nodes & large variety of sensors employed make 

battery replacement a difficult operation. Similarly, 

extending the life of the batteries is necessary to 

guarantee the accuracy of the sensor data  

 

3. Making up for inadequate communication capabilities 

using multi-hop network technology When it comes to 

communication, sensors often aren't very well-equipped 

and need multi-hop network technology to be routed in 

order to talk to each other and other nodes. With the use 

of multi-hop network transmission technology, data 

may be delivered from other sensor nodes and received 

by the aggregation node that corresponds to the node. 

Connecting sensor nodes ensures that they will continue 

to function even if one fails. 
4. After a sensor is randomly thrown, the position of the 

free fall point is the sensor node, & associated network 
structure must be established after determining the 
correct fall point. There are a number of problems that 
might arise with their use, including power outages and 
damage. As a result, reliable dynamic coordination 
throughout the sensor network is essential (Premkumar, 
M., 2020) [8]. 

 
Challenges of IOT enabled WSNS 
In recent years, researchers have focused on a wide range of 
WSN issues, including energy management, efficient 
routing, data aggregation, security, self-organizing 
networks, cluster-based networks, and many more. 
Problems with WSN architecture can be categorized 
according to the data centric approach's following services: 
Energy Management: There is a direct correlation between 
the radio design & quality of the energy optimization 
protocol suite. Battery power, either by depleting one's 
supply or from energy harvesting, is what keeps nodes 
running. Implementing resting sessions, minimizing the 
number of sensors integrated into a single node, adding 
forwarding nodes as intermittent nodes, and simplifying 
processing algorithms are all ways to save energy. 
 
Routing: In order to send the detected data to the sink, a 
routing mechanism is employed. Over the past ten years, 
numerous routing protocols have been created with the aim 
of enhancing routing performance in different contexts. The 
networking layer is responsible for routing, which can be 
either single-hop or multi-hop. When routing data from a 
cluster of nodes that are similar to one another or from 
nodes that are detecting the same event with different 
parameters, clustering becomes a challenge (Kitaw, B., 
Bayu, F., 2020) [9]. 
 
Data Aggregation: The numerous data points collected by 
sensor nodes in a given region will have a common format, 
beginning with the most fundamental data aggregation 
service. To stop data reuse, a local node collects readings 
from a cluster of nodes measuring the same parameter & 
sends them to a sink. 
 
Security: There are dangers and hazards that can affect 
networks. Data integrity issues, eavesdropping, fake 
message inserting, man-in-the-middle attacks, DDoS, & 
wasted network resources are some of the threats that WSNs 
face. It is possible to spoof or eavesdrop on data transmitted 
by wireless nodes since their messages are broadcast to the 
medium. One way to improve clustering's security is to 
reduce the amount of cryptographic keys used 
(Sureshkumar, C., 2020) [10]. 
 
Bunching is the method by which QoS, adaptability, energy 
efficiency, and extending the life of the system are achieved. 
Many novel grouping calculations are improved by this 
bunching strategy. The clustering algorithm directs the hubs 
to divide into many smaller groupings. In a sensor network, 
one hub acts as the pioneer hub, known as the Cluster Head 
(CH). 
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Conclusion 

Specifically, IoT has dramatically changed approaches to 

handling information as well as distributing and optimizing 

it across the majority of industries. Through the use of real 

time data acquisition and processing, IoT has brought about 

a culture of efficiency replacing normal networks with 

sophisticated intelligent ones. Integrated with other cutting 

edge technologies like cloud, AI, and 5G, IoT makes the 

best of resources and orchestrates processes in business and 

organizations in a way that was previously unimaginable. 

As expected, many researchers and analysts have pointed 

out that there are significant drawbacks to implementing AI, 

which must be fixed before people can experience the full 

benefits of these solutions. With this in mind, we could see 

that over the course of continued IoT development, IoT will 

create even more intelligent and interwoven systems which 

will push the sectors of healthcare, manufacturing, 

transportation, and smart cities in the future forward a notch. 

Finally, due to the predicted abundance of data, IoT 

envisions the world with optimization as the base for 

industries and a better quality of life for individuals across 

the world. 
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