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Abstract - Today, the dream of smart grid, smart home, smart network and also smart city have come true with the 
implementation of the concept of Internet of Things (IoT). Internet of Things has the capability to couple the sensors and the 
entire infrastructure through the communications and information technology. In this regard, Wireless Sensor Networks have 
revolutionized the IoT industry by building a reliable and efficient communication system. Wireless Sensor Networks feature 
easy and flexible implementation of the devices. With the rapid growing technology of sensors, Wireless Sensor Networks 
play a key role for implementing Internet of Things.  
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I. INTRODUCTION 
 
Today, our life is surrounded by a large number of 
sensors. One could not even imagine life without 
these sensors. Starting from smart phones, to 
automatic open gates then going underground of the 
soil, sensors are fitted everywhere for taking input 
data and processing the result accordingly. It has 
become the part and parcel of everyone’s life. The 
internet of things (IoTs) is the massive deployment of 
trillions of low cost wireless internet protocol (IP)-
based sensor nodes to identify and monitor every 
object, or things, around us. Also, because of its huge 
market, internet of things has been adopted by several 
governments all over the world, and this came to be 
known as the third wave of information technology 
after internet and mobile communication network. It 
is already seen that Internet of Things has made a 
firm grip in the field of security, intelligence, library 
so on. In the near future, a standard practical protocol 
stack of the giant network might be constructed 
which will include everything and have the capacity 
to change the world dramatically [1].Today, 
conventional mobile communication network and 
internet are basically used for the exchange of 
information among people, whereas the WSN is 
capable of creating the small distance communication 
between the devices by implementing wireless 
networks in ad-hoc manners. However, it’s difficult 
to connect the WSN and mobile communication 
networks or the Internet with each other because it 
lacks uniform standardization in communication 
protocols and sensing technologies and the data from 
WSN cannot be transmitted in long distance with the 
limitation of WSN’s transmission protocols [2]. 
ZigBee is widely used in most of the wireless sensor 
networks due to its low cost and opening stack. It is a 
wireless networking technology developed by the 
ZigBee alliance for low data rate and short range 
applications. The ZigBee protocol stack consists of 
four layers: The Physical Layer (PHY), The Medium 
Access Control Layer (MAC), The Network Layer 
(NWK), and The Application Layer(APL). PHY and 

MAC of ZigBee are defined by the IEEE 802.15.4 
standard, while the rest of the stack is defined by the 
ZigBee specification [3]. 
 
II. RELATED WORK 
 
Although, every objects around us can be connected 
into Internet of Things and their demands are various, 
so there are no such kinds of technology that can suit 
all WiFi applications. New technologies and 
applications on WiFi are the hotspots of current 
research work. WiFi-based wireless sensor network is 
such a new kind of technology. Compared to 
traditional WSN based on ZigBee, it has the 
advantages of high bandwidth, fast transmission rate, 
long transmission distance and NLOS transmission 
ability. It can play a better role in some application, 
especially in video monitoring requiring data 
transition and good real-time [1].The prototyping 
implementation of IOT Gateway based on ZigBee-
GPRS protocols realizes data forwarding, protocol 
transformation, WSN management and control [2]. 
The high heterogeneity of existing WSN 
technologies, characterized by the presence of many 
different proprietary and non-proprietary solutions 
deployed over the year, is a big challenge that the 
research community has to face to achieve a 
pervasive integration of sensors with the Future 
Internet. The current trend is to move away from 
proprietary and closed standards, to embrace IP-based 
sensor networks using the emerging standard 
6LoWPAN/IPv6. In this work, standards and 
solutions able to guarantee the integration among 
several heterogeneous WSNs have been discussed. 
Furthermore, the authors sketched a framework able 
to harmonize new installations and legacy ones (non-
IP based), preserving the possibility to migrate to an 
all-IP environment at later stage. The proposed 
framework is currently being tested in the Building 
Automation scenario. More information about the 
proposed framework will be disclosed at a later stage, 
after extensive field trials [3]. 
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Wireless Sensor System is able to monitor the world 
using the Internet. The system can also be simulated 
with Petri nets. The results of the simulation 
describes a pattern that goes from a chaotic state in 
the first day to a Gaussian state day after day (refer to 
Figure IX). The pattern denotes the stability and 
reliability of the industrial communication in 
environments using data networks. The result shows 
that the system is not suitable for industrial process 
and requires immediate responses times due to the 
delay found in the network based on the simulations 
performed. But, according to the decrement of the 
delay the implementation the system allows using 
data networks in industrial processes with real time 
responses. The model could also be implemented in 
conditions where the change in the measure 
(temperature, level, grades) respect to the time is not 
critical. Finally, the implemented system 
demonstrates that it is possible to build a control 
system (PLC) that centralizes the data gathered from 
sensors distributed around the world. Hence, the 
sensors can be monitored and controlled from 
anywhere in the world according to the concept of 
IoT [4].  
As a complex cyber-physical system, IoT integrates 
various devices equipped with sensing, identification, 
processing, communication, and networking 
capabilities. In particular, sensors and actuators are 
getting increasingly powerful, less expensive and 
smaller, which makes their use ubiquitous. Industries 
have strong interest in deploying IoT devices to 
develop industrial applications such as automated 
monitoring, control, management, and maintenance. 
Due to the rapid advances in technology and 
industrial infrastructure, IoT is expected to be widely 
applied to industries. For example, the food industry 
is integrating WSN and RFID to build automated 
systems for tracking, monitoring, and tracing food 
quality along the food chain in order to food 
quality[5]. 
 
Internet of Things Architecture Based on Wireless 
Sensor Networks 
The typical IOT application architecture can be 
divided into three layers as follows [2]: 
Perception Layer: In the perception layer, the system 
aims to acquire, collect and process the data from the 
physical world, which consists of two parts: the 
sensor device and wireless sensor networks. The 
former one includes RFID label, sensor nodes, and 
camera and so on. The latter one is a self-organizing 
wireless network which consists of many sensor 
nodes distributed in a large area. These devices 
coordinate and monitor the state of physical 
environment. The perception layer firstly collects the 

data through data acquisition device and then it 
transfers the data to next layer using RFID, Bluetooth 
or other technologies. Also, this layer is very 
important for the whole IoT system, as it contains all 
the critical technologies which include signal 
detection, short range radio technology and so on. 
Transmission Layer: In the transmission layer, the 
main aim is to transfer the data to a very large range 
and distance. It is constructed based on the traditional 
mobile broadband communication network, Wi-Fi 
and other communication technologies to realize the 
integration of the perception and communication 
network. Hence, the data collected from perception 
layer is transferred successfully to remote destination. 
In this layer, long range wired and wireless 
communication technologies, network techniques are 
important. 
 
Application Layer: The main purpose of the 
application layer is to process the data and provide 
services. The data from transmission layer is handled 
by corresponding management systems and then 
various services will be provided to all kinds of users. 
 
CONCLUSION 
 
In this paper we have given a brief review on how 
Internet of Things has the capability to couple the 
sensors and the entire infrastructure through the 
communications and information technology. 
Wireless Sensor Networks have revolutionized the 
IoT industry by building a reliable and efficient 
communication system.  
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