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Abstract— There are some non-renewable
energy resources like electricity which should
be conserved for our future betterment.
Nothing runs without electricity at home or in
industry. Population explosion and use of
energy in an uncontrolled manner gradually
exhausts the world store of fossil energy. So
the possibility is that in near future power
generation plant may face the electricity
crisis. For precautionary measure, we are
developing a system that employs the
integration of multi-touch android mobile
devices, cloud networking,  wireless
communication to provide user with remote
control of various appliances present at their
home. Intelligent Cloud Home Energy
Management System is an integral part of
Smart Grid. To supply demanded electrical
power to the residential customers, our
system includes an algorithm to manage high
power consumption household appliances
using cloud computing technique. The
proposed system manages home electricity in
two ways automatically as well as manually.
In case if the system is working in an
automatic mode, sensors will help to reduce
power consumption according to threshold
value. For security purpose, the proposed

system is making the use of motion detection.
This system will result in reduction of the
average total power consumption by up to 7.3
percent.

Index Terms—Cloud networking, motion
detection, smart grid, non-renewable energy
resource.

I. INTRODUCTION

Home Automation is nothing but creating a
smart home as it uses smart grid technology.
Right now in many cities across the nation, new
equipment and software are available that use
emerging smart grid technologies to save energy
and seek out the lowest rates [1]. To allow all of
the emerging smart grid technologies to function
together, the interactive relationship between the
grid operators, utilities and customer is
necessary. To minimize the stress from high
demand on power grid, computerized controls
and appliances can setup. Previously developed
Energy Management Systems includes some
sub-systems such as control of lighting, security
surveillance, temperature sensing, level sensing
etc. Our system simplifies the task by connecting
these different sub-systems directly to the cloud
and hence it reduces setup and maintenance cost.
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Cloud Computing is a technique that stores
individual’s data and allows him/her to monitor,
manage and control that data through internet
from any remote area [6].

Now a day, many people throughout the
world are consuming the electricity without
taking care of the way they do. People usually
tend to forget to switch off the electric devices
while leaving the room. The time between the
realizations, the consumption of energy is very
high. And this wastage can lead to the major
problem to be conquered. To avoid this wastage,
efficient use of electricity is need of an hour.
“Today’s your wastage, can be tomorrow’s
shortage”. If you do not think of saving power
today, it can bring dark nights tomorrow.

Solution to this problem is what our system
is. In manual behavior of our system, user can set
the priorities to the devices as well as can
manage, control those devices from any remote
area. Our system not only provides a way to
control power devices from remote location but
its automatic behavior manages the devices if it
does not found anyone in the particular room.
This is possible as our system has a sensor like
infrared sensor. The unique feature of our system
is security which can be achieved by using
motion detection technique.

Il. PROPOSED SYSTEM
A. SYSTEM ARCHITECTURE

In our system architecture, mainly 5 components
are used.

1. Home Server

2. Micro-controller

3. Cloud Server

4. Android Client

5. Camera

Flow of Our System:

It is necessary for the user to get registered for
the authentication purpose. So registration is the
first step for each new user. After this when user
wants to login to the system he will get
authenticated according to his credentials stored
into database. Then the home server will fetch
status of devices, sensor data from the
micro-controller as well as the priorities of the
devices and threshold values from database.

All this data will get uploaded to cloud
server. Here cloud server is mainly used to store
latest data which is useful for both home server
and android client.

A E‘LOL'D SERVER

‘—‘ l-|.
&\_ = .;-._.-/'P
AR £
CLINT
= 1
0
&>
¥ e
CAMERA '
| HOMESERVER l*’
f—"\l ‘—_'_,_:—'—'-i
Various sensors ke
temp, fire light, PIR etc
| Sanbegmecaat VICROCONTROLLER
SENSOR ARRAY l
DRIVERS
L] 1
HOME APPLIANCES | |RELAYS ATARM
{AC, TV, Heater. PC
Lights, Fan, ete)

Fig.1 System Architecture

Now at the android client, the user will
get access to the system through the android
application. Here also user will get
authenticated. After this, android client will have
full control of system. If the android client make
some changes in status of devices or changes the
threshold values or changes the priorities etc.,
then all these commands will get send to the
home server through the cloud server. The home
server will download these requests and send
appropriate signals to the micro-controller.
Hence the android client’s changes will get
updated to the database.
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B. FUNCTIONING OF HARDWARE
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Fig.2 Hardware Structure
In the proposed system, all the devices and
sensors are connected to 8 bit micro-controller
89C51 through RS232. The status of devices as
well as values of sensors are fetched by home
server and will get updated to the cloud server
for android client. Max232 Convertor is used for
serial communication between micro-controller
and home server.
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Fig.3 Micro-controller89C51 Pin Diagram

In this 89C51 micro-controller, there are total
32 input-output pins. In this project, pin 34(i.e.
P0.5) is connected to ULN2803.

At the time of fetching, ADC converts
analog signals to digital values for home server
operations.

Whenever we want to turn on or off devices,
the signals are given to ULN2803. Pin 10 of
ULN2803 is connected to the positive side of
relay. So when ULN receives high voltage
signals it passes it to relay. Even in case of low
voltage signals, ULN converts low voltage
signals to high voltage signals and perform the
same task [2].

C. MOTION DETECTION

Motion detection is fundamental processing
step in majority of visual surveillance algorithms.
In image processing technique, pixel based
metrics or object based metrics are used for the
detection and recognition purpose. There are
many techniques which are using pixel based
metrics with some issues. To overcome this,
motion detection technique is invented which
follows an object based metrics [5].

In proposed system for surveillance purpose,
we are using motion detection. In this, we are
using a camera which captures a stable image of
specific area and stores it into the database.
Camera captures image continuously and
compare that image with the image stored in the
database. If it found any difference then it will
activate security alarm [3].

In this technique, both recognition and
detection is performed on distributed motion
activity on the basis of temporal texture and
complexly moving compact object on the basis
of their activity [4]. This approach is different
than old approach of recognizing the motion.
Here, detection is performed on objects because
it is easy to detect and identify moving objects
than the stationary one. Some techniques are
required for gray scale texture analysis to
classify regional activities. To apply these
techniques on the stored image that is on
approximation, it is necessary to extract the
statistical spatial and temporal features from it.
This technique is used for action identification to
locate and track moving objects and then use
spatial and temporal texture arrangement in
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conjunction with Fourier image analysis to
identify any objects that moved periodically.

D. MOTION DETECTION ALGORITHM

Step 1: First camera will capture stable reference
image and the home server store that image into
the database.

Step 2: Algorithm runs until the detection of the
motion.

Step 3: Once it is detected, algorithm has two
images to understand whether there is change
which can be considered as motion in projected
vision or not.

Step 4: This calculation is done in RGB format
data of the images in byte arrays.

Step 5: Two images firstly process to see the
general change. This general change should not
affect image difference calculation since it is not
important for security purpose. This difference is
stored to use in a pixel difference calculation
part and it is called as correction after here.

Step 6: To see whether there is considerable
change in a pixels, two byte arrays are compared.
This change is determined by a pixel threshold
value.

Step 7: Pixel threshold value and difference
between two pixels is compared first and if
difference is greater than pixel threshold, then it
is compared with correction value. As a result if
pixel value has changed, it is labeled as black
otherwise labeled as white.

Step 8: Now the new image is the reference
image which keeps an image of difference. To
catch a motion of an entire body this image is
referred than an individual minor pixels. This
method is known as Blob calculation.

Step 9: Then Blob calculation calculates the
body of black blob size. This is done by finding
radius of blob. Then it is compared with another
blob threshold value.

Step 10: Depending on what sensitivity to be
achieved on the motion detection system, the
value of blob threshold is determined.

Step 11: The algorithm detect the motion at
upper layer whenever a radius value of blob is
greater than blob threshold.

I1l. RESULTS
1.Registration

HOME AUTOMATION USING CLOUD
HOME SERVER

DETAILS

FULL NAME: sayali

COUNTRY : india

CONTACT NUMBER : 9845632170

@ User Registration Successfull Please Lagin To Confirm

E-MAIL: sayali@gmail com

USER ID: AVATLABLE sayali

PASSWORD: T

CONFIRM PASSWORD: =

ST

Fig.4 Sign Up Screen

First user has to register to get access to the
system.

2.Communication Port

=

'HOME AUTOMATION USING CLOUD |
HOME SERVER

SELECT
COMMUNICATION PORT
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coM12
COM13
coM14
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oK

Fig.5 Communication port selection Screen
Then user has to select the communication
port at which the hardware is connected.
3.Device Test

User can turn on or off the particular device by
performing Device Test. By selecting Toggle
button as shown in Fig.6, we can swap
previously selected on and off operations.
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Fig.6 Device Test Screen

4.Monitoring from Home Server

HOME AUTOMATION USING CLOUD
1
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Fig.7 Home Server Monitoring Screen

In Fig.7 Green bar is reflecting the value of
Sensors. Now here at left upper corner, two
options are present. First is “Allow Control”. By
selecting this option, Home server will give the
authority of monitoring and controlling devices
and sensors to android client as well. Then
second is “Allow feedback”. By selecting this
option, the status of sensors and devices will get
stored into database. But for all these operations
first we have to select “connect to server” button
which will connect to the cloud server.

It is necessary to set the priorities and watts of
each device in another sensor test part. Then here
we can also control connected devices manually
and can control its usage by setting total watts.

5.Android Client

The Application Screen of the Android Client
will exactly look the same as in Fig.8. After
Android Client gets authorized he can control
devices by clicking on the DO to D7 buttons. The

status of the sensors and their threshold values
will get reflected here for each sensor from SO to
S7.

TOTAL POWER: 0 USED POWER: O

Fig.8 Android Client Screen shot

6. Motion Detection
It comes under the automatic mode of this
system. It can be allowed by selecting auto
control options present in previous screen shot.
And currently we are working on this part.

IV. FUTURE SCOPE

The proposed system can have night camera to
detect the motion in dark room and can
immediately switch on the lights and also
activates the alarm as of now.

We can even connect more than 8 devices by
using different micro-controllers.

The mobile application can also be developed
for another platform like iOS, windows etc.

We can also connect different sensors like fire
alarm,  pressure  sensor, door control,
environmental monitoring, HVAC control,
water heater control etc.

V. CONCLUSION

This paper proposes secure, remotely controlled,
low cost solution. The approach discussed in this
paper achieved the target to control the home
appliances remotely to fulfill the energy saving
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purpose by satisfying user needs and
requirements.

As compare to previously existing systems, this
solution has proved to be controlled remotely,
provide home security and is cost effective.
Hence we can conclude that the mentioned goals
and objectives of home automation system have
been achieved.

The system design and architecture were
discussed and results generated presents that the
home appliance control and remote monitoring
has been implemented.

Finally the proposed system has a better
scalability and flexibility than the commercial
home energy management system.
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