East African Scholars Journal of Engineering and Computer Sciences

Abbreviated Key Title: East African Scholars J Eng Comput Sci
ISSN 2617-4480 (Print) | ISSN 2663-0346 (Online) |
Published By East African Scholars Publisher, Kenya

& OPEN ACCESS

Volume-2 | Issue-12 | Dec-2019 |

Review Article

DOI:10.36349/EASJECS.2019.v02i12.04

Role of ANNs in Smart Homes for Incapacitated People

Kiranpreet Kaurl*, Arshdeep Singhz, Ramandeep3

1Department of EE, BGIET Sangrur, India
2Department of EIE, TIET, Patiala, India
*Department of EE, BGIET Sangrur, India

*Corresponding Author
Kiranpreet Kaur

Abstract: Toward facilitating the lifestyle of disabled individuals researches have a place along technologies like
computing, networking and telecommunication in one atmosphere known as a sensible Home. Sanctioning disabled
individuals to beat their handicap by providing a system that replaces what they lack is what makes such a piece
fascinating and vital. We have developed such an area by stepping earlier than past researches and not solely reaching a
preprogrammed automatic home, but also a learning and self-adapting intelligent home. This was accomplished by
integration 2 varieties of neural networks to our system. To show the effectiveness of the system, we have a tendency to
develop a primary model that covers components of the theoretical style. Additional work will be done by truly
reworking our model to associate actual house wherever disabled individuals could have the benefit of.
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Adaptation, Insteon, ZigBee.

1. INTRODUCTION

In order for disabled folks to be freelance and
involuntary in their surroundings, options like freedom
of movement, easy accessibility and management ought
to be on the market. The goal of this project doesn't
dwell this last purpose solely, however conjointly the
mixing of these helpful parameters in an exceedingly
absolutely complete Intelligent smart Homestyle.
Researchers have taken an interest during this topic
since an extended time for its importance and necessity
within the evolution of life. Some past researches
targeted on a way to alter a home and change it to work
remotely, others targeted on a way to build it a secure
place, and few recent researchers have introduced Al to
find out what the users do a day and predict their
actions. In our project, we have a tendency to try to
require under consideration the various aspects of a
sensible home like home automation, comfort, security,
and health. It relays on 2 sorts of neural networks
(Feed- Forward and Recurrent), which can be careful
additional during this paper. The primary is meant to
find out peoples' habits and activities so as to be able to
predict their next move and take action on behalf of the
users. The second is integrated with safety and security
system to calculate pre-alarm alerts to realize a high

level of awareness of all the encircling. Additionally,
the system is connected with the surface world for
remote, maintenance and alarm communication with the
accountable authorities wants take issue as disabilities
vary; the aim is to achieve a system that can endure an
oversized form of disabilities with a straightforward to
access interface. Throughout subsequent sections, we
have a tendency to review related works, introduce the
analysis theory and discuss our system in terms of
research and technical options.

2. RELATED WORK

The domain of sensible homes is way from
new since there are several types of research and comes
that have seen lightweight. In 2000, one among the
primary sensible Homes was developed in Boulder
(Colorado) and is named" The adaptational House". It
used observation supported neural networks to make a
house for old individuals. The house was comfy
however the enforced Al options were restricted and
failed to use all that neural networks might supply
during this domain. In 2004 the University of Texas at
urban centre developed the "MavHome" idea, for
individuals with quality incapacity and regular
cognitive state that used knowledge assortment to be
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old patterns and discover irregular ones. The project
didn't proceed to use Al to do to predict the users' next
move or use it to develop a sensible device.
Additionally, the house lacked the interaction with the
users with the system Associate in Nursing neglected
their selection of an action to form it an automatic
house. Several alternatives come have studies this space
within the same method holding back main options in
an exceedingly sensible house. In 2006 the University
of Melbourne in Australia created Associate in nursing
improvement and introduced artificial neural network in
their sensible house system, however once more
neglected the interaction between the users and
therefore the system creating everything automatically
with no selection for the user. Additionally, they neither
used the synthetic neural network to do to develop
sensible sensory and alarm systems nor did they
improve their system to be ready to target individuals
with disabilities. In 2009 the "a20" Prototyping
Interactive design tried to hitch these options along,
however still restricted the utilization of Al to be told
few rules and apply them within the sensible home
system. Additionally, the system was restricted for
individuals with quality disabilities.

3. THEORY

A sensible house is one amongst the ideas that
folks devoted each cash and time to succeed in the
superbly smart. As comes during this space began to
increase the need to manoeuvre forward and introduce a
lot of advanced technologies appeared. A good vary of
technologies was planned and experimented. They
primarily disagree with relevancy the aim and target of
the sensible system. Most of the technologies employed
in sensible Homes are originally employed in
alternative areas; others are developed specially to fulfil
the expectations of a sensible Home system.
Throughout the event, method designers have reached a
complicated stage in home automation, security and
health care. But limitations seem in terms of
intelligence, automatic management and coming up
with a sensible Home with a good variety of options
which will cowl completely different aspects of users'
wants. Our scientific research allows a style that mixes
a lot of them on top of within the same system. The
developed model consists of the code interfaces that
modify the users to manage management and access the
entire system. Integrated at intervals the code is that the
neural networks and alternative aspects of the system to
detail more during this paper. On the hardware facet,
the model enclosed the management and also the
observance units, sensible alarm systems, and a few
sensors employed in the project.

3.1. System Design

As a general summary, the system style
consists of 2 internal network Backbones. The primary
one is the most networks and therefore the other as a
backup of the most networks. The aim of those
networks is to attach the various parts of the full

system. Almost like the inner networks is that the 2
external networks that change the communication
between the house and therefore the accountable
authorities, and for different body and remote access
functions. For accommodative learning 2 artificial
neural networks square measure offered. They
accountable for predicting the chance of a happening
that the atmosphere is also custom-made to the user's
wants and anticipate his next move. The neural
networks can use collected knowledge from sensors and
cameras to finish their learning method. A daily feature
in an exceedingly sensible house is automation that
permits dominant and watching of all devices within the
house.

Another feature is security that is feasible
mistreatment access code on main doors and windows,
motion sensors, sensible cameras with face recognition
to spot movement around the house, sensible hearth
alarm and a reliable reference to the local department.
Health care and safety of the users within the house
{are alsojalso square measurejare} essential features;
these tasks are for instance accomplished employing a
fall detection mechanism, humidness sensors, chemical
element sensors, and constant watching of important
signs and watching the user's daily activities for
abnormal events like lack of consumption or slow
movements. Additionally, the system can monitor his
medical issues and set a schedule for his drugs and
alerting him once it's time to require it or once he's
nearly out of medication. On prime of all that a reliable
reference to the emergency personnel and therefore the
medical team is established. The activity of 1feature
may typically depend upon another feature, that is why
the sensible house system is totally connected through
sensible house system is totally connected through a
backbone network thus options will act and exchange
info for higher choices and cooperation.

3.2. Analysis
The main necessary feature for the users is to
produce them with an acceptable interaction technique
with a whole interface to speak with their home
atmosphere. Such interface ought to be according to
their incapacity in much the way that they'll move while
not property their disabilities hold them back. As an
example, someone with physical incapacity may have a
light-weight mobile interface, and a blind man or
someone with no hands desires voice recognition
software system. In our system four main interaction
devices are planned:
e The main pc which can act because of the
server and information storage for the system.
e A hand-held window seven pill.
e A wireless mike for speech recognition.
e Asensible TV.

These interface devices supply quick access
and management to the system endures. They will all
move with a C# program victimization Microsoft visual
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studio 2008 Asp.Net platform. It’s put in on the most
servers and it's the core link between the users and also
the sensible Home system.

The server's screen could also be extended to
any or all sensible TVs within the house victimization
HDMI connections; therefore the main software system
is out there on a fourth device for access employing a
device. Speech recognition software system allows the
users to access the software system while not even
moving. It works by learning the tone of the user thus it
accepts commands solely from this specific user.
Special commands are necessary just in case of a
speaking drawback like a tone modification. In every
space, a wireless receiver and a speaker are put in
within the ceiling.

The wireless mike could also be equipped with
a location detection mechanism victimization the
receivers in every space, therefore, the vocal feedback
from the system can follow the users where they're
going within the house. The speech management
mechanism conjointly might supply the users the choice
of raising the system a predefined variety of queries that
every person might ask another person daily, like the
time, date, the weather, the native news etc. this can
provide disabled individuals, WHO reside alone,
independence and friendly relationship. Additionally,
speech management is often accustomed management
the most servers and access the net which can be
obtainable for the users and technical team members.
Upon getting into a command by the users, and if it
takes as an example over 3 seconds to finish, the
dispatcher is accountable of providing continuous
feedback (voice or visual) to the users till the command
either returns ok/failed result or is aborted. The speech
recognition software system is in its analysis and
simulation stage. The visual and speech user interfaces
are separated thus users will rely on one or on each. All
functions and characteristics obtainable in one are
found within the different. This could facilitate
individuals with physical disabilities and people with
low vision or maybe blind or people that cannot hear or
speak.

The backbone of a sensible house is what links
all parameters alongside a versatile and reliable
network. Reckoning on only one network protocol is
rarely 100% reliable, for our style, we have a tendency
to area unit considering the employment of Insteon
technology that is that the combination of a wireless
network with power cable communication (PLC) as
redundant to every alternative. The backbone of our
system will calculate a twin mesh network of a main
wireless ZigBee affiliation and a backup PLC network.
The ZigBee protocol is chosen for its flexibility and
dependableness since it consists of a mesh affiliation.
Thus, there's quite a technique for messages to
succeeding in their destination. Ought to this network
fail for any reason briefly or for good, the system can

mechanically switch to the PLC network and also the
1st network is diagnosed.

3.3. Technical options

Home automation is the principal feature in
any good Home. For this purpose the electrical devices
area unit equipped with an impact board that could be a
combination  of  associate  degree  Arduino
microcontroller, associate degree mechanism which is
able to be chiefly a relay and a distinction electronic
equipment circuit acting as an influence mensuration
module for power observance. All management boards
have the potential to attach to each of our network
systems. Management board’s area unit accustomed
switch devices ON/OFF, additionally an influence
consumption reading is sent back to the most servers.
For higher and better-off vision lightweight
management uses a similar electrical device with a
small modification that could be a rheostat.

Motion controlled home is a perceived house,
wherever crucial areas like the main entrance, back
door and main room’s area unit monitored and sensors
area unit put in to produce the system with any detected
changes. Sensors area unit chiefly accustomed trigger
signals or to observe a part of the system. Within the
second case, the output of the sensors is clear info
concerning the encompassing surroundings. All sensors
in one area unit coupled to an observance board which
is able to be connected to each our networks. The
observance board is the link between the system and
also the sensors. Temperature system is also put in in
every area. This technique will be controlled by the
users manually or mechanically in line with
programmed criteria. Humidness sensors in every area
are also set to feed the system with humidness level.
Motion sensors may additionally be used, not just for
security, however additionally to activate the lights just
in case somebody was passing through at the centre of
the night, and additionally to find the presence of the
user in every area. Fall detection mechanism may
additionally be put in victimisation motion.

Heat sensors are also set within the room to
observe the preparation method and inform the users
once the threshold is reached. Magnetic contacts are
also used on windows and doors to find it and once they
area unit closed or opened.

Security is another feature designed in our
system. a totally connected camera system is indented
to observe the protection and security of the users. Just
in case of any suspicious sign, the alarm
communication system can use the camera to require an
image of true and send it with a suitable alarm. The
synthetic neural network program is also connected to
the camera to be told the habit of the users and collect
info concerning the surroundings that will be
accustomed predict the probability of events and change
the system to adapt itself to the users' wants and habits.
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In any good home, it's vital to keep up the
realm secure. All doors are also remotely controlled
victimisation automatic and manual locks. Once
somebody is at the door a video feed is sent to the users
in order that they could remotely open the door. Upon
the departure of the house, the system can inform the
users this event and everyone light and devices that area
unit switched ON. They’ll take action directly or leave
things up to the system to handle them. Once the users
leave the house all windows and doors are closed and
fast mechanically unless the users decide otherwise.

A neural network based mostly good hearth
device is enforced. It’s set to predict hearth by perpetual
observance the amount of carbon monoxide gas,
oxygen, so communicates with the health department
personnel as presently as one thing is wrong in order
that they will be there in time. The hearth system could
even pinpoint the hearth once it starts victimisation
image process software system and notifies the health
department personnel on their thanks to the house.
Moments before the hearth starts, the safety system can
inform the users and show them the closest exit, unlock
the doors, triggers the emergency lightweight system to
lightweight the approach. If the users aren't ready to get
out of the house, the system can send their actual
location to the health department.

Health care is a vital part of a contemporary
good Home for senior and disabled individuals. Here
the system can monitor the users' health using a medical
bracelet that transmits the vital signs of the users to the
system. After the users' normal daily activity is learned
by the system any abnormality in their movement,
eating even talking sound can be recognized and the
medical department can be alarmed to check their
health. The system is responsible for reminding the
users about their daily health activities including taking
their medicines. Thus the system will keep count of the
available medicines and inform the users and medical
personnel if it remains less than a pre-defined minimum
threshold. A schedule for taking the medicines is
available for the users, and alerts will be triggered when
it is time. If the users are off schedule, the medical
personnel will be informed informed. The bathroom tub
is also equipped with water level sensors that may shut
off the water before the bathtub is over flooded. The
toilet, sink and tub will be manually and remotely
controlled by the users. A timer may be set when a user
enters the bathroom and when it reaches the first
threshold the system will try to interact with the users,
if there is a response the timer will proceed to the next
threshold; else an alarm will be triggered and sent to the
emergencies.

Our Smart Home system design has the
characteristic of automatic control of different areas of
the house. Predefined timers may be set, according to
the users need and throughout adaptive learning, to
switch ON/OFF lights, AC, coffee machine, music, TV

and all other devices. Also, user-defined timers are
possible to provide users with a feeling of control over
their house. To offer a highly independent and
comfortable environment the system can provide the
users with control over their daily activities before
taking automatic action, which is only available in non-
critical situations. Furthermore, the system keeps
constant monitoring over the users' actions and takes
control in case of an accident. If users wake up at night
the smart cameras will detect this movement and lights
up the room. For instance, if this corresponds to the
action to go to the bathroom, the bathroom lights will
be switched on. When the users go back to bed the
lights will go OFF. The atmospheric mood is
automatically adjusted after the system learns from the
previous changes the users made and from their reaction
regarding the previous temperatures.

Communication with the outside of the home
should be reliable, so alarms are guaranteed to be
delivered. Since no connection alone is 100% reliable,
the redundant connection must be used. Our primary
connection is the internet for it provides a wide range of
use rather than flexibility. As a redundant connection,
fixed telephony is our second choice. Fixed telephony
alarms are limited to voice mails. The internet, on the
other hand, allows the exchange of images and video
streams which allow better analysis of the situation, and
easier and faster response. Also, voice and text alarms
may be sent to the correct destination. Since the internet
connection is available on the main server the
administration staff can perform remote maintenance
and updates on the system. In addition, the users will
have the capability to remotely access their house and
check on it, while they are out or on vacation.

4. EXPERIMENTS AND DISCUSSIONS
4.1. Software Prototype

The software prototype we developed is
mainly based on a Microsoft visual studio program
written using C# programming language. It is an easy to
use web application with six web forms. The main page
provides a transparent image of the aim of the software
package and contains an inventory of all good devices
out there for management and watching. The users will
simply choose any device and switch it ON/OFF. The
program uses a UDP (User Datagram Protocol)
connection to send the right code to the system network
that is then passed through to the correct control unit of
the targeted device. From the main page, the timer page
can be accessed. In this page, the users can set alarms
for each device and program it to be switched ON/OFF
at a specific time and date. Immediately when a device
is switched ON, the control and monitoring unit
responsible for this device will calculate the device's
power consumption and send it along with an
acknowledgement using the same UDP connection back
to the server. So the program can show the facility
consumption of every device. The shift method, alarm
setting, and power consumption need to be logged for

© East African Scholars Publisher, Kenya

358



Kiranpreet Kaur et al; East African Scholars J Eng Comput Sci; Vol-2, 1ss-12 (Dec, 2019): 355-361

future use. It is for this purpose that the third page was
created. Connected to an SQL server database, the
program uses relational tables to save all the data to be
searched by the users according to different parameters.
In order to give the users an easy control and
visualization mechanism, the fourth page was
developed. Using this page the users will see what
devices are turned ON and since once they were turned
additionally to the facility consumption at a lower place
every device. The fifth page is meant to be wont to
monitor all alarms, sensors and cameras in the house.
Using this page, users might check if everything is safe
and secure. The fifth page is intended to be used to
monitor all alarms, sensors and cameras in the house.
Using this page, users may check if everything is safe
and secure. This page is connected directly to our feed-
forward neural network which determines the outcome
of each alarm, such example is the fire alarm that we
discussed earlier. The sixth page is not viewable by the
user; it is for administrative purposes only. It is
connected to our continual neural network (RNN) and
holds all records of the users' activities exploitation
identical relational info. Records of the outcomes of
those neural networks are unbroken for future medicine.
The output of each neural network is passed to the
accountable a part of the code to be processed and for it
to act consequently. Along with the six pages, the code
includes categories for automatic management with pre-
programmed timers according to the users' desires.
Within the most page, the users could make a choice
from the automated and manual mode. Nevertheless,
the program can take over just in case of any alarm
applying the predefined alert ways to secure the users
and guarantee their safety.

4.2. Neural Networks

In our experiments, we have a tendency to
design a sensible fireplace alarm detection system. It
uses a perceptron primarily based feed-forward neural
network developed mistreatment associate degree input
layer with five parameters associate degreed an output
layer with one output. The predefined criteria and
events area unit studied for an amount of your time.
These arrays of knowledge have illustrious outputs.
Studies urged 5 main parameters to be monitored so as
to conclude if there'll be a hearth or not. Thus here
we've got a mathematician output: either there'll be a
hearth or not. These 5 events area unit CO level with a
standard level of 35ppm and a threshold of 100ppm,
chemical element concentration with a standard level of
twenty-first and a minimum threshold of thirteen,
smoke detection, heat level, and flame detection
mistreatment image process software package. We have
a tendency to simulate this stage to form a collection of
records like a standard lifestyle of associate degree aged
or disabled person taking into thought their wants and
benefitting from studies during this domain. The
consecutive step is going to be the educational and
testing stage that is analogous to it of the feed-forward
network. Our designed RNN accepts a collection of 2 or

3 actions and calculates the likelihood of 2 probable
approaching actions. The network uses an action
sequence that it had saved throughout the educational
method.

4.3. Management and Observance Unit

The management and observance unit is to
blame for switch ON/OFF the devices and shrewd their
power consumption. This unit can open Associate in
Nursing UDP reference to the most server through the
system backbone network. Each unit will manage up to
5 devices. The unit may be a 10cm by 10cm box thus it
will match simply on the wall or the other place while
not taking a lot of areas. The management Associate in
Nursing observance units consists in the main of an
Arduino controller that is the chip of the unit Associate
in Nursing an Arduino LAN defend to attach the
microcontroller to the network; a control circuit that's
developed employing a relays to modify the devices
ON/OFF; a current consumption circuit that is
developed exploitation Associate in Nursing LM741
distinction electronic equipment circuit. Upon receiving
a code for a selected device the Arduino can method
this code to spot the targeted device and also the desired
action. Then, it sends a symbol to the responsible
feedback loop. Afterwards, it reads the analogue signal
coming back from the activity circuit of the targeted
device. The info could also be currently sent back to the
network.

5. Simulation Analysis

Different components of the project were
tested to finalise the study and show to what extent such
a system will be sure shows a simulation theme that was
taken from a virtual however about real-world case
study performed on a disabled person. During this
experiment the patient's activities throughout the day
square measure generated for every week and people
information square measure used as a coaching setting.
Then a sample of 1 day was wont to check the system
and see however well it'll predict the existence of the
patient. The activities square measure listed within the
right of the image and a hunter (x) was wont to follow
the footsteps of the patient. This simulation shows the
house automation half and therefore the differing kinds
of messages that the system uses to speak with the user.

Once the user wakes up the chamber light-
weight mechanically activates. Then he goes to
tubroom|the toilet|the lavatory} for his morning bath,
therefore, the toilet light-weight activates and therefore
the chamber lights put off. Then he goes to the room,
and on his manner, the passageway lights activate and
therefore the toilet lights put off. At the room door, the
lights activate together with the occasional machine and
therefore the passageway lights put off. Once his
occasional, the system can send a message to prompt
him to require his initial medicines.

© East African Scholars Publisher, Kenya

359



Kiranpreet Kaur et al; East African Scholars J Eng Comput Sci; Vol-2, 1ss-12 (Dec, 2019): 355-361

Before he goes out, the system can rise the
user what he needs to try and do with the devices that
square measure turned ON as well as heaters, stove and
different electrical devices. The user has the selection to
show them OFF or set a timer for every one of them.
The user takes his lunch out of the house; therefore, the
system can send a message to prompt him to require his
second drugs. Once the user goes back to the house he
can take a shower and a nap, the lights are going to be
set consequently.

When he wakes up it'll be TV time. Once he
reaches the front room the lights and television are
going to be turned ON. Upon departure space, the
system can raise the user if he has finished with the TV
to show it OFF. Once dinner, the system can prompt
him to require his initial drugs once more. Before he
goes to sleep the system can invite his action
concerning the heater; will he need to show it currently
OFF or set a timer or simply regulate the temperature.
Before the system takes a vital action, he informs the
user of this action and offers him the choice to manual
management the connected devices. It’s up to the user
to require the ultimate call for such not risky things.
Here the system can act with the user asking him what
he prefers between the 2 predictions then mechanically
activates the occasional machine in line with his
selection. Another example is that if the user's next
action is to require an extended bathtub. The system can
make certain that the water is heat and therefore the
humidness device within the toilet is functioning
usually and starts watching electrical instrumentation
within the toilet just in case of an accident.

CONCLUSION

We have given during this paper a theoretical
style of a sensible Home setting for disabled folks. An
example was developed and simulations were run to
point out the effectiveness of this method. It’s
noteworthy that the planning used for one user could
dissent from that of another user betting on their state of
affairs and disabilities. Thus, it's not needed to possess
the full system set within the same manner for all the
users.

Throughout this paper, we've got seen the
many importance of a sensible Home to assist disabled
folks in their daily life. Additionally to the aspects that
kind such an area, together with the importance of
computing through the advantages and progress it will
create in such a site. Within the close to future, we tend
to area unit progressing to additional develop the
example and create it abundant nearer to the theoretical
system we tend to design. Then, it'll be valid by activity
a lot of intensive and real-world experiments.
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