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Abstract-

In this paper; we have reported an effective
implementation of Internet of Things used for
monitoring and control of regular domestic
conditions by means of low cost sensor network.
The interconnecting mechanisms for reliable
measurement of parameters by smart sensors
and transmission of data via internet are being
presented.

This paper presents a low cost and
flexible home control and monitoring system
using an embedded hardware mote, with IP
connectivity for accessing and controlling
devices and appliances remotely using mobile
application. The proposed system does not
require a dedicated server PC with respect to
similar  systems and offers a novel
communication protocol to monitor and control
the home environment.

To demonstrate the effectiveness of this
system, devices such as room temperature,
humidity sensor, current sensor and atmospheric
pressure sensor have been integrated with the
proposed home control system.

Keywords: Internet of Things; Smart Home;
Home Automation; Smartphone; Wireless sensor
nodes

1. Introduction
Enormous increase in users of Internet and
modifications on the internetworking
technologies enable 10Ts. Internet of Things
(10T) is about physical items talking to each

other, machine-to-machine communications and
person-to-computer communications.

Key technologies that will drive the
future 10T will be related to Smart sensor
technologies including Nanotechnology,
Miniaturization and Wireless Sensor Networks
(WSN).  Humans usually interact with the
environment  settings like air  pressure,
temperature, light etc., if the settings of the
environment can be made to respond to human
behaviour automatically, then several advantages
present there.

The automation of home settings react
according to the inhabitant requirements is
termed as intelligent home automation system.
Ambient intelligence responds to the behaviour
of inhabitants in home and provides them with
various facilities.

In general, intelligent home automation

system consists of clusters of sensors, collecting
different types of data, regarding the utility
consumption at home.
Systems with computing capabilities analyze the
assimilated data to recognize the activities of
inhabitants or events. These can automate the
domestic utilizations effectively and also can
support the inhabitant by reducing the costs and
improving the standard of living.

Most of the research activities related to
IoT are confined to management of resource
constraint devices, and different mechanisms of
interconnection. Not only the devices being
controlled but home environment can also be
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continuously monitored desired temperature or
monitoring amount of energy consumption.
Hence, this will contribute to overall cost
reduction and energy saving which is one of the
main concerns of today.

Related Work

Home automation or Smart Homes can be
described as introduction of technology within
the home environment to provide security,
comfort, convenience and energy efficiency to its
occupants. Adding intelligence to home
environment can provide increased quality of life
for the elderly and disabled people who might
otherwise require caregivers or institutional care.

Due to higher affordability and
advancement in Smart phones and tablets which
allows vast connectivity there has been a
significant increase in phone automation. With
the introduction of the Internet of Things, the
implementation and research of home automation
are getting more popular. Various wireless
technologies that can support some form of data
transfer, sensing, monitoring and control such as
Wi-Fi, RFID, Bluetooth and cellular networks
have been utilized to embed various levels of
intelligence in the home.

The studies in have presented Bluetooth
based home automation systems using Android
mobile applications without the control of
internet. The devices are physically connected to
a Bluetooth sub-controller which is then accessed
and controlled by the Smart phone.

However, due to some limited range of
operation system is unable to cope with mobility
and can only be controlled within the range. To
provide network interoperability and remote
access to control devices and appliances at home
using home gateways researches also attempted.
Introduced a Wi-Fi based home control system
using PC based web server which manages the
connected home appliances. Several designs
have also been presented in where a web server,
web page and a database have been developed to

interconnect and manage the devices with the
disabled people who might otherwise require
caregivers or institutional care. Due to higher
affordability and advancement in Smart phones
and tablets which allows vast connectivity there
has been a significant increase in phone
automation.

With the introduction of the Internet of
Things, the implementation and research of home
automation are getting more popular. Various
wireless technologies that can support some form
of data transfer, sensing, monitoring and control
such as Wi-Fi, RFID, Bluetooth and cellular
networks have been utilized to embed various
levels of intelligence in the home.

The studies in have presented Bluetooth
based home automation systems using Android
Smart phones without the Internet controllability.
The devices are physically connected to a
Bluetooth sub-controller which is then accessed
and controlled by the Smart phone using built-in
Bluetooth connectivity.

However, due to Ilimited range of
operation (maximum up to 100 m) the system is
unable to cope with mobility and can only be
controlled within the vicinity. Researchers have
also attempted  to provide network
interoperability and remote access to control
devices and appliances at home using home
gateways. Introduced a Wi-Fi based home
control system using PC based web server which
manages the connected home devices. Similar
designs have also been presented in where a
dedicated web server, database and a web page
have been developed to interconnect and manage
the devices with the Internet.

The disadvantages of these systems are
twofold. Firstly, a high end personal computer
has been utilized which not only increases the
cost of installation but also increases the energy
consumption.  Secondly, development and
hosting of web
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pages which also add to the cost. A GSM based
communication and control for home appliances
has also been presented by where different AT
commands are sent

to the Home Mobile for controlling different
appliances.

The drawback of this system is that users
are not provided with a graphical user interface
and users have to remember different AT
commands to control the connected devices.
Proposed mobile IP based architecture and its
potential applications in Smart homes security
and automation without any actual deployment
and testing.

Proposed System
Features of the Proposed System
In order to address the mentioned issues of
flexibility and functionality, designed and
implemented a standalone, flexible, novel and
low cost home controlling and monitoring
system using Restful based Web services as an
interoperable application layer. The system
consists of a micro Web - server based on
Ethernet, hardware interface modules and the
Android compatible Smart phone application.

The architecture presented in this work
can be customized in different ways in order to
accommodate different application scenarios
with minimum recoding and design that is each
time a device is added to the Web-server, a new
thread dedicated to the device is automatically
created in the mobile application.

Hence, the aim of the proposed work is
not to incorporate expensive components such as
high end personal computers. The smart phone
app provides a graphical user interface (GUI) for
accessing and controlling the devices at home
through server real IP.

Description of Proposed Architecture

This section describes the proposed architecture
and design of flexible and low cost home
monitoring and controlling system. The proposed
system architecture is divided into three layers:

Home Environment, Home Gateway and Remote
Environment.

Remote Environment represents
authorized users who can access the system on
their Smart phone app using the Internet via
3G/4G or Wi-Fi network. Home Environment
consists of a hardware interface module. The
primary function of the Gateway for the
proposed architecture is to provide data
translation services between the Internets.

The main component of the Gateway is a
micro Web -server based on Ethernet. The main
task of the server is to monitor, control and
manage the hardware components that enables
interface modules to successfully execute their
assigned task using actuators and to report
server. Hardware interface modules are directly
interfaced  with  sensors  through  wired
connection. It has the capabilities to control
energy management systems like lightings,
power plugs, HVAC (heating, ventilation, and air
conditioning) systems. For monitoring Home
Environment the system supports sensors such as
temperature, humidity, atmospheric pressure and
current.

Hardware Architecture

The system architecture is shown in fig 1. The
user interface, we use smart phone as an Android
device. The physical link application layer is
ZigBee& Bluetooth node. The user can use smart
phone control all of ZigBee nodes by ZigBee&
Bluetooth node. We design the ZigBee module
ourselves and it equipped with sensor as the
ZigBee node. ZigBee network layer includes
many ZigBee nodes. The Schematic diagram of
complete system is shown in Fig. 1.First, the
smart phone sends instruction set to ZigBee via
Bluetooth Module. These ZigBee nodes will
return information to user’s m physical link
application layer. The user interface displays the
information. The following fig 1 shows the
general Dblock diagram where the home
appliances equipped with sensors are connected
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to the hardware motes and also shows the
wireless conne the ARM Cortex M3 with the
mobile phone.
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Figure 1: Overall System structure connecting
different sensing units
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Figure :2 Schematic Block Diagram

Temperature and Humidity Node
In this paper, we use a sensor device as
temperature and humidity node. ARM Cortex

MO board equip with a TMP102 temperature,
Honeywell's HIH 4030 humidity sensor and
BMP 085 pressure sensor. The sensors will
return temperature, humidity of room and
pressure of environment to smart phone.

Figure: 3 TMP 102 Sensors

The TMP102 is, serial output temperature

sensor available in a tiny SOT563 package which
is not requiring any external components, the
TMP102 is capable of reading temperatures to a
resolution 0.0625°C.The TMP102 features two
compatibility, SMbus and allows up to four
devices can connect to single bus. It also has the
feature as SMB alert function. The TMP102 is
ideal for temperature measurement in a variety of
computer, consumer, communication, industrial,
environmental and instrumentation applications.
The device can specify for operation over a
temperature range of to +125°C.

Figure: 4 HumditySensor

Fig 4 shows the breakout board of
Honeywell's HIH-4030 humidity sensor. The HIH
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humidity and delivers it as an analogy output voltage.
The output of the sensor can be directly connected to
an ADC on a microcontroller and, the data is very
easy Voltage applied to the supply pins should be
within 4 5.8VDC, and optimally at 5V. The sensor
can only consume about 200pA. This product comes
as the Fig 4, with the HIH-4030 soldered onto the
breakout board.
Discussion and Future Work

With the advancements in technology, it is
expected that the availability of internet is
everywhere and online at all time. In this paper, a
novel architecture for low cost and flexible home
control and monitoring system using Android based
Smart phone is proposed and implemented. The
proposed architecture utilizes Web services as an
interoperable application layer for communicating
between the remote user and the home devices.
With the features of scalability, fault tolerance and
effective power consumption of nodes and transceiver
lIoT have facilitated ubiquity computational ability to
internetwork heterogeneous smart devices easily and
facilitate availability of data anywhere. The key idea
of the proposed method is to provide a low cost
solution and flexible connection mechanisms for
integrating Internet of things with home monitoring
systems. The advantages of the developed system are
to have greater control over routing of packets
(security and customization) and ability to adapt to
other wireless sensor networks.
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