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Abstract - Technological advancements and the usage of internet has made our life easier.  Internet of Things has expanded 
the benefits of Internet based networks by allowing machine to machine to communication which has certainly increased the 
scope of earlier forms of communication like human to human or human to device.  It permits people and devices to be 
connected anytime, anywhere with anything and anyone. This paper tries to develop a low cost sensor network that will 
collect the data from the local wireless sensor network and upload it to the local server. The local server will be connected to 
the local server which will enable the data to be accessed from anywhere in the world. 
 
Index Terms - Aurdino, Internet of things, Raspberry Pi, Wireless Sensor Network 
 
I. INTRODUCTION 
 
Emerging technologies has changed the view of 
looking at the applications and usage of devices or 
gadgets that we handle regularly. Everything is 
becoming automated and we are opting for easier 
options for accessing the technology and day to day 
devices. The best example is the mobile phone with 
internet facility which has brought the world at our 
finger tips. Some activities like booking of  tickets, 
paying bills or any such cash transactions which 
earlier needed long hours of waiting period in queues 
, can be done from anywhere within minutes with our 
mobile phones . As all such services are getting 
simplified the users have started to search for more 
options to make their life easier and convenient.  
Internet of Things has expanded the network of 
Internet through which people and devices can be 
connected from anywhere and anytime with anything 
and anyone .Internet of Things has transformed the 
industries and societies. One of the greatest 
opportunities in this area lies in the concept of Smart 
Homes through which the users can control the home 
appliances, home utility systems and home security 
from anywhere  through their smart phone for better 
home and energy management. 
The Internet of Things (IoT) is a novel paradigm that 
is rapidly gaining ground in the scenario of modern 
wireless telecommunications. The basic idea of this 
concept is the pervasive presence around us of a 
variety of things or objects – such as Radio-
Frequency Identification (RFID) tags, sensors, 
actuators, mobile phones, etc. – which, through 
unique addressing schemes, are able to interact with 
each other and cooperate with their neighbors to 
reach common goals [7]. The Internet of Things (IoT) 
can be seen as the next step in the evolution of 
wireless networks, Big data, and connected devices, 
as sensors shrink in size and migrate from our 
smartphones to other devices used regularly by the 
people. The basic idea of IoT is to allow autonomous 
exchange of useful information between invisibly 

embedded different uniquely identifiable real world 
devices around us, fueled by the leading technologies 
like Radio-Frequency Identification (RFID) and 
Wireless Sensor Networks (WSNs) which are sensed 
by the sensor devices further processed for decision 
making, on the basis of which an automated action is 
performed [3].  
In particular, Wireless Sensor Networks (WSNs) are 
connecting things to the Internet through a gateway 
that interfaces the WSN to the Internet. Unlike other 
networks, WSNs have the particular characteristic of 
collecting sensed data (temperature, motion, pressure, 
fire detection, Voltage/current, etc) and forwarding it 
to the gateway through a one-way communication 
protocol. Even though most WSN protocols were not 
designed for two-way communications, they should 
also be able to receive information and send it to the 
sensors (as a form of a command for instance), and 
react on behalf of the commander/user, e.g., 
automating home appliances.[8] A radical evolution 
of the current Internet into a Network of 
interconnected objects that not only harvests 
information from the environment (sensing) and 
interacts with the physical world (actuation/ 
command/control), but also uses existing Internet 
standards to provide services for information transfer, 
analytics, applications, and communications.[6] 

 
Fig1. The internet of things allow people and things to be 

connected anytime at anyplace [13] 
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WSNs are characterized by high heterogeneity 
because there are many different proprietary and non-
proprietary solutions. This wide range of technologies 
has delayed new deployments and integration with 
existing sensor networks. In particular, Wireless 
Sensor Networks (WSNs) are connecting things to 
the Internet through a gateway that interfaces the 
WSN to the Internet.[8] This allows native 
connectivity between WSN and Internet, enabling 
smart objects to participate to the Internet of Things 
(IoT).[14] The advancements and convergence of 
micro-electro-mechanical systems (MEMS) 
technology, wireless communications, and digital 
electronics has resulted in the development of 
miniature devices having the ability to sense, 
compute, and communicate wirelessly in short 
distances. These miniature devices called nodes 
interconnect to form a wireless sensor networks 
(WSN) and find wide ranging applications in 
environmental monitoring, infrastructure monitoring, 
traffic monitoring, retail, etc. monitoring, traffic 
monitoring, retail, etc. [10] 
 
In this paper we have tried to develop alternate and 
low cost methods to connect the current devices to 
the internet. The low power, low cost, open source 
and user-friendly version of Internet of Things will be 
affordable. This will enable more devices to be 
connected and will be useful for many applications. 
 
II. BACKGROUND & LITERATURE REVIEW 
 
The Internet of things blends the virtual world and the 
physical world by bringing together different 
concepts and technical components like pervasive 
networks, miniaturization of devices, mobile 
communication, and new ecosystem. It can be  can be 
considered as an extension of existing interaction 
between people and applications through a new 
dimension of “Things” for communication and 
integration.[2] Wireless sensor networks (WSNs) is 
one of the most important elements in the Internet of 
Things paradigm. Wireless Sensor Networks provide 
sensing services to the users. As the number of 
Internet users is increasing, it is essential to provide 
WSN services to this ever growing community.[11] 
 Devices like mobile phones, tablets, computers, 
laptops, Internet TVs etc. that are capable of 
connecting to the internet require an unique IP 
address. The  main features of Aurdino platform are  
low cost, cross-platform, simple programming 
environment, open source, and extensible software 
and hardware. Zigbee is one of technologies widely 
used in wireless networks for Smart home 
applications to establish communication between the 
devices . IPv6 has a number of advantages being a 
part of wireless sensor network. 
Fragmentation, frame size, addressing, security and 
IPv4/IPv6 translation are few challebges to be 
addressed for the implementation of IPv6 with 

Zigbee. In  [12] the authors have discussed the 
concept of Smart Home through integrating IoT with 
Web services and Cloud computing. The approach 
consists of  embedding intelligence into sensors and 
actuators using Arduino platform, networking smart 
things using Zigbee technology, facilitating 
interactions with smart things and has used  Cloud 
services for easy access in different locations, and 
improving data exchange efficiency using JSON 
notation. Sensor Networks are an integral part of Iot. 
Sensor netwroks can exist without IoT  but  the IoT 
cannot exist without SN.  The sensor networks 
provide the majority of hardware (eg. Sensing and 
communication) infrastructure support through 
providing access to sensors and actuators. There are 
several other technologies than can provide access to 
sensor hardware such as wireless adhoc network. 
However, they are not scalable and cannot 
accommodate the needs of the IoT individually 
through they can complement the IoT infrastructure. 
When large number of sensors is used to generate 
data the traditional approach of connecting sensors 
directly to applications becomes infeasible. Context 
aware computing has been used as a middleware 
solution in [13] to understand the sensor data.  
 
In [16] the author has created an interface between 
the user and smart home by using GSM interface and 
IoT. The IoT agent reads the user data from the web 
server and creates a SMS command which is sent to 
the remote embedded system module through GSM-
SMS. The command is received by GSM receiving 
module connected with embedded system placed at 
remote home. One more approach in [17] focuses on 
the low cost deployable source node aspect of the 
Sprouts WSN platform. It describes the applications 
od Sprouts platform in the harsh industrial 
environments. The Sprouts algorithm has advantages 
like ultra-low power , low cost , network and 
hardware standard compliant, easy to use  and can 
meet the various application requirements for 
maximum deployment flexibility.  
 
III. IMPLEMENTATION OF HARDWARE AND 
SOFTWARE 
 
Implementation of a wireless sensor network requires 
development and integration of numerous hardware 
and software components according to the 
requirement of the application. We have tried to 
develop a tiny node structure using Aurdino and 
nRF24L01. Each node in the network will be 
powered up using a battery. 
 
A. AURDINO PLATFORM  
Aurdino is an open source platform with a simple and 
accessible user experience. The advantage of using an 
open source platform is that it has a large community 
of people using and troubleshooting it. Aurdino is 
considered to be flexible microcontroller and 
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development environment as it can be used to control 
devices and also to read data from all kinds of 
sensors. It is therefore said to be an ideal hardware 
platform for experimenting with the world of Internet 
of Things. Arduino being relatively inexpensive 
compared to other microcontroller paltforms and also 
being easily available, can be considered to be one of 
the best choices for developing the tiny nodes. There 
are various types of controllers available on aurdino 
platform, each of them having a different version of 
flash memory and IO pins. The SMD version of the 
node also consumes less power and can last upto 6 
months depending upon the type of battery power 
supply given. Aurdino Uno is easily available and a 
low cost device and therefore it is one of the best 
choices for making the nodes of sensor. 
 
B. NRF24L01 
The nRF24L01 is a single chip 2,4 GHz transceiver 
and is suitable for ultra low power wireless 
applications.  
To design  a radio system with nRF24L01 we need a 
microcontroller and few external passive components. 
It uses GFSK modulation and is configured through a 
Serial peripheral Interface through which the register 
map is available.  No external loop filter, resonators 
or VCO varactor diodes are required; only a low cost 
+ 60 ppm crystral, matching circuitry and antenna are 
needed. All the configuration registers are available 
in the register map and are accessible for all the 
operation modes of the chip. The radio front end uses 
The air data rate can be 1Mbps or 2Mbps. The 1Mbps 
data rate gives 3dB better receiver sensitivity 
compared to 2Mbps. High air data rate means lower 
average current consumption and reduced probability 
of on air collisions. With peak Rx/TX currents lower 
than 14mA, advanced power management and a 1.9to 
3.6v supply range , the nRF24L01 provides a true 
ULP solution enabling months to years of lifetime 
when running on coin cells. The higher data rates 
combined with the low power consuming modes and 
the low cost enables the implementation of advanced 
and robust connectivity using RF24L01 with 
microcontrollers for tiny nodes in WSN.[20] 
 

 
Fig(2) Block Diagram of Sensor Node 

 
C. RASPBERRY PI AS WEBSERVER 
A Raspberry Pi is a small computer that uses an ARM 
11 processor running at 700MHz with512MB RAM. 
The power consumption of Raspberry Pi is less as 
compared a PC and also needs less space. The Linux 

operating system consists lots of software like the 
Apache web server which is used to host some of the 
world’s biggest servers. Raspberry Pi being an open 
source platform is affordable and usable for the 
public use. A webpage will be made using 
HTML5,PHP and Javascript which will update itself 
at regular intervals and display the data being 
collected by the Raspberry Pi. The collected data will 
be used to plot a graph on the webpage due to which 
the data will be accessible to everyone in the world 
using the IP of Raspberry Pi. The data related to the 
sensors used in the application along with the 
controlling buttons used to control the devices 
connected on the local network will be displayed on 
the webpage. The controlling buttons on the GUI 
when clicked by the user will send data to the 
particular nodes with the node id and control the 
device by trying to turn if on or off. This facility will 
be accessible from any part of the world from any 
computers or any handheld devices. 
 

I. IV. PROPOSED SYSTEM ARCHTECHTURE  

 
Fig 3. Proposed System Architecture 

 
The current proposed system architecture is explained 
using figure 3.  Tiny nodes will be connected to form 
a mesh of sensor networks. These sensor networks 
will be used to transmit data on the Raspberry Pi and 
the NRF transceiver which works  on 2.4 GHz. The 
Raspberry Pi used here can be made available on the 
global network using the internet. The main 
advantage is that every sensor network need not be 
connected to a dedicated controller. The Aurdino Uno 
has eight pins and therefore eight different types of 
sensors can be connected on a single node and also 
fourteen IO pins are available through which we can 
control fourteen different types of devices. This 
configuration allows covering maximum area with 
multiple numbers of sensors. All these factors make 
the configuration easier to implement. The tiny nodes 
which will be implemented using the Aurdino  and 
NRF transceiver is shown in fig 4. 
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Fig (4) The tiny Nodes developed using New Arduino  (small 

size) & 2.4 GHz Transceivers (NRF24L01) 
 
Transfer of data takes place on time sharing basis in 
the pipelined architecture. The parent node will 
collect the data from the child nodes one by one on 
time sharing basis. The new nodes attached in the 
network can be easily identified with the help of the 
GUI on the Raspberry Pi.  A unique address can be 
assigned to each node and the addresses will be saved 
in their EEPROM. Whenever a node goes to a sleep 
mode and comes back to working mode after a 
certain time period it will be easily identified due to 
its unique address. If a node wants to send a sensor 
data and also needs to take the data from the parent 
node for turning on any relay then the parent node 
works on the time sharing basis. The particular node 
will first send the data and then listen to the data. 
When this nodes finishes its process the parent node 
gives time to the following node , covers each node 
of the network and then starts again. The phase of the 
nodes will be in transmitting as well as in the 
listening mode concurrently. 
 
V. EVALUATIONS 
 
The proposed system can be evaluated using the 
SMD version of the peripherals in the present system. 
The rate cut of the preset systems will be 
approximately thirty percent and the SMD version of 
the Aurdino Nano and the NRF will make the 
implementation cheaper.  
 
Multiple servers can be connected to form a meshed 
network which can be then made to collect the data 
from various Raspberry Pi placed in different parts of 
the world.  The dedicated server will handle the data 
coming from the Raspberry Pi servers coming from 
different parts of the world and it should be able to 
handle as well as manage the data properly for better 
results. This type of network is reliable, easy to use 
and can be used in various types of applications like 
medical, home automation, environmental 
monitoring, industries etc. A cheap global wireless 
sensor network can be made using this type of 
architecture. 

CONCLUSION 
 
In this paper we have tried to study the different 
possibilities to create  a reliable wireless sensor 
network with low cost  low power consumption 
which can be easily used by anyone for a number of 
applications. We have also tried to develop low cost 
servers which can be used to collect data from the 
local server and upload it to the global server. The 
architecture developed is reliable, easy to use and 
easily accessible by the users due to the open source 
platforms used in the systems. Linux architecture 
protects the developed system from the various types 
of attacks in the network and therefore the system can 
also be considered to be safe. A number of researches 
are going on this field and the researchers are trying 
to develop different kind of applications using 
Internet of things. Home appliances, home utility 
systems will get connected to the internet with the 
help of this technology and the devices will become 
smart enough to make our lives easier as well as 
comfortable. 
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