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ABSTRACT

Home automation is the way of automating
routine activities and the activities which reqt
physical effort. Though much of the effort ir
automation systems development has been put
reducing the physical effort and automating hc
mangement systems, there is only very limited ef
has been put in development of home autom:
systems which will aid and assist senior citiz&win
this study, a simple ON/OFF activity is voi
automated and is much focused on aiding se
citizens,because this simple action is most comr
and effort taking in many senses. The autome
system developed has been designed to have a
held device as well which has a built in microph
system which can be used to say commands wi
the need to move to the switch boar:-

KEY WORDS: Home Automation, Voice Control,
Smart Home, Ubiquitous Computing, Wireless
Communication.

l. INTRODUCTION

Smart Homes systems are somewhat different
ordinary homes, where the different smart device
the presence of commuaitions network bein
installed that allows the devices to communicatén’
each other. Integrated communication syst
provide the facility for monitoring and managinge
performance of the home, and offer the choice suij
to the occupants for avail@bfacilities. The varietie
of systems are installed in today’s modern homd
as central air conditioned and heating, fire
security alarms, and different other devices, sas
home theatre, televisions, lights etc. These sys
and devices usugllexist in total isolation from eac
other. Smart home provides the facility of pas:
information and commands among different insta
devices and systems. Such facility and control
only provide better control locally and remotelyt

also supportspecial needs, particularly services 1
support the Smart home technology also gree
improves the usability and functionality of any hat
It also allows to potentially reducing pow
consumpibn by preventing occurrences such
lighting and air conditioning being left on longéian
necessary. A smart Home Automation system all
saving money and the environment. The remaind
this paper is organized as follows: In next secttbe
relatel work done by other researcher on wc
controlled systems is provided. In Section 3, pegu
design is presented. The implementation details
discussed in Section 4. Results of system testia
presented in Section 5 followed by conclusionshi
last section.

. LITERATURE REVIEW

A There are some pragjethat have been complet
which regard to the application of the voice in

controlling method. In [1], an intelligent hor
navigation system (IHNS) is proposed to facilittte
elderly and the physically challenged persons
proposes an idea of automated voice based hoi
navigation system. The system comprises owi
wheelchair, navigation module and voice module
uses a speech recognition module-07 and a line
follower module for navigation. The system |
predefined voice commands relai to different
rooms, and predefined routes relating to those &
for the navigation. There is also a collision awawde
system installed in the proje

In [2], the intelligent access control system
developed that is based on SEO061A voice
recognition chip. The supporting software compr
of the voice training module, the voice recognit
module, the voice data processing module anc
voiceplaying module. The system completes
functions of collecting the voice data, illing
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character, special voice recognition and voiceipta
in terms of initializing the system nd the

Automated Voice
based Home

Tablel.Chart comparing the various voice control systewaslable in the marke

identification training.

Intelligent Voice Voice
Access Activated Controlled

Navigation System Control System Wheelchair Smart House

Speaker Dependent system

Finiteinductive Sequence
(FIS) system

Navigation Module v X X X
Voice Module v v v v
Collision Avoidance v X X X
Data Processing X v X X
Voice Playing X v X X

v v v X

X X X v

The system presented in [4] is the voice contrc
smart house. It works on the predefined set ofer
commands for the defined areas in a house. The
commands can be added inraquired. FIS, a patte!
processing technology, is used that allows prong:
of complex patterns as experienced in speech
vision.

The project Voice Controlled House Automat
System (VCHAS) uses an RF module and A
Microcontroller. The previous stEns have not bee
made handheld, and so do not require an RF mc
since they do not employ a remote. In the develc

project, device is made more portable, low cost
easy to use, by making it a hi-held device.

1.  PROPOSED DESIGN
The systemsd divided into three part: transmission
block, controlling block andeceiving bloc..

2.1. Basic Design Blocks

The system is divided into three basic design I
namely,

1. Transmission block

2. Controlling block

3. Receiving block

Figurel. Transmission Block

Take woice Input
Signal

MManual Training Signal Receiving — Processing
Block o Block

Memory storage
block

|

Input Signal Controller Block for codi BI K
Display Interfacing I odine bt |

b

| Transmitting Block |

2.1.1. Transmitting block
2.1.1.1. Voiceinput block
The Voice input block takes the voice of the spe:
as an input signal, as the name implies. This b
comprises of an input device, which might bt
sensor, to detect voice as an analog input to

system. The analog input signal is then passed
the block responsible for receivirand processing the
input signalto match input signals and initiate t
required tasks of appliance cont
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2.1.1.2 Storage blockWhen the signal processii
block is trained, through the manual training blc
space to st@ input commands is required. Spac:
needed to retain predefined commands as addres
the memory, and later match the spoken comm
with the predefined commands to perform a funct
In this block, first predefined commands are se
and later thg are used for matching with the voi
input to perform a defined tagkl.1.5. Controlle
block

The controller block is responsible for interfaciting
rest of the circuitry with the upper part of thecait;
otherwise there is no other medium of creg a
connection of the input and storage blocks with
display section, and the coding block

2.1.1.6. Display block

The display block is included, since it was neetie
make the system more users friendly and ei
accessible to all. The display blocdisplays the
command that have spoken, so that they can alt
visualized, and also know the function that is gto
be performed. In case of errors, it also notifibswd
the error. It is a medium of sense created to ted
users.

2.1.1.7. Coding block

There is a need to code signal so that it bec
possible to interface the upper part of circuithwtibe
transmitting block.

2.1.1.8. Transmitting block
It is to send signal from one point to the point
reception using suitable transmission techgy.

2.1.2. Controlling block
2.1.2.1. Receiving block
This block will be used to receive signal seridfiym
one point to the other.

2.1.2.2. Decoding block

A decoder is used at receiver, almost in a ma
similar to the coding block, to interface recer with
the rest of the circuit.

2.1.2.3. Controller block

The controller block is responsible for interfaciting
rest of the circuitry with the lower part of theauiit;
otherwise there is no other medium of creatin
connection

of the received input with the safety section, and
switching block. The controlling block handles -
processes to be able to select which applian
supposed to be operated.

Figure 2.Receiving and Controlling Blc
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Decoding Block
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Interfacing

1
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Control Block

2.1.2.4. Safety block

It is necessary to create a safety circuit, so tha
system is protected against damage, in case o
back EMF or high voltage etc. this block
responsible for a no-physicabnnection rout
towards the rest of the circupireventing damage di
to physical connections.

2.1.3. Recelving block
The entire receiving block is responsible for shiig
and operating the appliances or devi

2.1.3.1. Switching block

The switching block is used so that it can be d=t
whetherthe device is to be switched ON or Ol
according to the signal received by the control
circuit.

2.1.3.2. Appliance block

This block is the end of the system, and this iene

the home appliances will opere3. Implementation
Details VCHAS is a smt home system. This
burgeoning industry has spawned a choice sele
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of products from several respected manufactu
Home automation systems usually work on wire
technology, but very few are actually vc
controlled. The proposed system is an vation to
this technology where the VCHAS is introduced tc
more compatible and convenient by bringing a I
held device to the consumers. VCHAS use
transducer, keyboard, Integrated circuit for spe
recognition, RF module, and AVR microcontrol
primarily. Additional equipment such as the LCD
commonly added to expand the home autome
system<apabilities and make it more users frien

3.1. System Architecture

The system depends upon a transmitting sectiora.
receivirg section, that is apparent in sys
architecture diagram (refer to figure -

Figure 3.Architecture of Transmitting Circ
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The system is based upon the use of voice
physical parameter, which is later concd as a
command by the VCHAS. The question is ak
interfacing voice commands with the rest of
system. To move ahead with the process, a trans
is used, for the purpose of converting phys
parameter of voice into an electrical signal. HM2!
(Speech Recognition Chip) [6] is available with a |
to which a microphone can be directly connected
the purpose of speaking the command verbally
the circuit.

LCD

3.2. Voice based controlling requirements

3.2.1. Speech Recognition

Speech recognition is becoming the method of cf
for controlling appliances, toys, tools, computansl
robotics. The voice controlled appliances |
computer, TV, lighting system, security system.,
become easier to use, while increasing the ency
and effectiveness avorking with that devict

Figure 4.Architecture of Receiving Circ
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Different Speech recognition integrated circuite
available in the market. The HM2007 spe
recognition integrated a@uwit is one of them the
provide the options of recognizing either forty
second words or twenty 1.92 second words. It all
either the .96 second word length (40 w
vocabulary) or the 1.92 second word length (20 v
vocabulary). The HM2007 storehe "trained" word
patterns used for recognition in external memooy.
memory, the circuit uses an on board 8K x 8 s
RAM supported by coin battery. The main board h
coin battery holdethat provides backup power to t
static ram when the mainrcuit is turned off. Thit
keeps all the trained words safely stored in mer
(SRAM) so the circuit does not have to be retrai
every time it is turned on [7].

3.2.2. Speaker Dependency
Speech recognition is classified into two categg
speaker depemtit and speaker independe
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Speaker independent is a system trained to resjx
a word regardless of who speaks. Therefore
system must respond to a large variety of sp
patterns, inflections and enunciation's of the dg
word. The command worcbunt is usually lower the
the speaker dependent however high accuracy dh
be maintained within processing limits. Indust
requirements more often need speaker indepel
voice systems.

Speaker dependent systems are trained by
individual who will be using the system. The
systems are capable of achieving a high comr
count and better than 95% accuracy for w
recognition. The drawback to this approach is
system only responds accurately only to the indii
who trained the system.his is the most commc
approach employed in software for persc
computers. VCHAS employs the speaker deper
system, since it is one of the major charactessbi
the IC HM2007 chip used.

3.2.3. Recognition Style

One of the constraints of speech mnition system:
is the style of speech they can recognize. Thes«
three different styles of speech that are isole
connected and continuous [7].

Isolated speech recognition syster It can only
handle words that are spoken separately. Thisa:
maost common speech recognition systems. The
must pause between each word and command sg
Connected — It is a halfray point between isolate
word and continuous speech recognition. It all
users to speak multiple words.

Continuous — It is the natal conversational spee:
people are accustomed to in everyday life. I
extremely difficult for a recognizer to shift thigiu
the text as the words tend to merge toge!

Isolated speech recognition system is another fieg
of IC HM2007, and a chacteristic of the syster

3.3. Training voice recognition module

Before utilization of the system, it is requirecthhe
user should train the system according to theiiog
of words, toprovide better accessibility to the us
The circuit can be fed wi the commands desired
the user, and for that, HM200g interfaced with
microphone, keypad and ségment display, tht
increasing user compatibility.

When the system is switched ON to be trained, -
segment display shows “00” and the Llare turned
ON. Supposehere is a need to record a comman
number “24”, so the digits “24” on the keypad
pressed, and the LED tur@F

Now to train “#” is pressed, thus switching the L
ON. When the LED turns ON, it is time to spe
command into the Micropine verbally, within 1.9:
seconds (20 words). When the LED starts blinkih
means the word is beingfored inti the SRAM and
VCHAS is successfully trained for the particu
voice command, to be used again and again i

future.

CLEAR ALL pattern is als available. If the key i
pressed with number “99” and later “CLEAR”
pressed, all previous storais erased [6

3.4. TheVoiceinput

At the time of storing voice input as commandsh®
system, a 13 bit address is passed onto the me
SRAM where tle addresses are defined, contair
information about what commands are stored w
in the memory. Later, whethe commands are spok
into the microphone, an 8 bit of data is sent te
SRAM from the HM2007 anthe RAM matches the
command for the addresghere it is stored. If th
input data of the command does not matchstored
commands then an error signal is generat
otherwise the command is passed onto the.

Figure 5.Training the voice Recognition Mod
To train HM2007

1. Power ON.Status:

o

3. Presshash(#) totrain

. LED: ON )
“--._________,-’

2. Enter command I11I[1IbL'I'U]I
whichto record. Eg. 24:

2 | LED:OFF )
sl

4. Speak the command. E.g.,"Fan ON"

‘ l}!I.
on-off-on

The command “FAN ON" is now identifled as "24"

(8-bit word = 0011 0100). All words are stored in SRAM.

3.5. Microcontroller interfacing with LCD and
Encoder

After the data is matched, the 8 bit of data igest

onto the latch, to be sent to the microcontrolldre

Microcontroller interfaces a 16 x 2 LCD and
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encoder to the circuif8]. The LCD displays th
command that have been spoken, as
microcontroller was previously programmed
display certain commands for certain numbers. 12
of data are sent from the microcontroller to
encoder. Encoder converts received parl2 bits of
data (of which 8 bits are of address and 4 bitso&
data) into serial and sends to the transmitte

3.6. RF module

The RF module consists of a transmitter an
receiver. It will be operating within a range
433MHz. The transmitter wilransmit 12 bits of dat
serially, bit by bit, to the receiver. The receiweitl
receive the data one bit at a time, and ser

3.7. Microcontroller
and Buffer

At receiver, the decoder decodes the serial adels
and data remived into parallel data and sends ther
output data pins. The received data is comparel
the local addresses three times. The data is dé
only in case no error or unmatched codes are fc
High signal is generated at VT pin in case of adv
transmission. The 4 bits of data and 8 bits of a&k
are now sent to the microcontroller. From

microcontroller the data is sent to the buffer. -
buffer acts as a driving for current in icircuit [8][9].

Interfacing with Decoder

3.8. Safety Circuit

The current is now passeon from the buffer to th
Opto-coupler. Optaoupler is used, so that there is
physical connection between the receiving part
the controlling part, in case there is ever a rey
current flow or leakage, and otherwise the cirguiit
be damaged. From the Optoupler the current |
passed onto the transistor.

3.9. Salid State Relay and Devices

The solid state relay used as a switch to whichces
to be operated are connected. When the rele
switched on, the devices are also turne:
3.10.Design Implementation of VCH/

While implementing the design proposed for the &:
controlled home automation system, three impoi
sections of division have been brought ur
consideration, that were assumed for the of ease
and understanding, wdth is nonetheless virtu

The three important divisions are:

» The transmitter: Hand held device

» The receiver: Pluggable sockets

» The load operation: Appliance coni

3.10.1. Hand Held Device

The voice controlled home automation system, h
unique designwhere it uses a handheld transmi
section. The device is handheld and more acces
to the user. As the user may be a disabled pecsa
patient, he can easily use the remote and spee
desired command. The handheld technique
potentially a ew idea, and has not been previo
implemented, hence it differentiates t
implementation from the previous innovations of
system.

Figure 6.Schematic olandheld device.

= = ]|

3.10.2. Receiver and Control circuits

The receiving section of the circuit, comprisesac
pluggable socket, at the backhand of which, opg

receiving section. Whatever load or dome
application devices are plugged into the sockel,

then be controlled bythe voice controlled hormr
automation system, and a commanc-saved into the
system will be used to control the dev

3.10.3. Appliance control
The aim is to control two basic home appliance
this stage, namely the light bulb and

3.10.3.1 Light bulb

The light bulb has two states to be controlled, elg
» The ON state

» The OFF state

3.10.3.2. Fan

The fan has three states to be controlled, ne
» The ON state

» The OFF state

» The MEDIUM state

» The HIGH state
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4.1. Methods of Testing

The voice contriled home automation system
been tested in different methods. It has beendast
both noisy and quite environments, and is foun
give better results in quite environments, wher
picks less or no noise signals.

The hand-held device is also ttwith multiple
speakers, speaking onto the device at the same
and separately as well. The device responds to
the voice, which is used to train the IC HM2007d
not to any other voices. The system of VCHAS
also been tested with the randelee room it cover:

Another method of testing was, to trainrHM2007,
with different commands to operate the same Kiric
devices located in different rooms, example ‘F-on’
for fan of room 1 and ‘Fan@n’ for the fan of room Z
without the commandbeing mixed or confused [
the device.

4.2. Limitations

While working on the system, several limitations
highlighted, such as the system produces errc
response to environmental noise, and reqt
absolute silence and solitude to work prope
otherwise it can pick noise signals, and produce ¢
in response to it.

Another thing noticed about the system developr
is, that since IGHM2007, sends out a unique addr
each time a command is spoken, it must ha
separate decoder to match addre with. This way,
there is the requirement to use many diffe
decoders for each approaching address, which n
the circuit design slightly complicate

The receiver and transmitter circuits will not wak
7V or below, so batteries used should be ood
quality and be kept under che

Table2. Results

TESTING METHODS TESTING FACTORS DEVICE RESPONSE OUTPUT
ACCURACY
AMPLITUDE OF Normal conversation 60dB Device responds 3 out of 5 imes 60%
VOICE - : e
Whisper Device responds 1 out of 5 times 20%%
35dB
NUMBER OF WORDS Minimum Device responds accurately 2 out of 2 times L00%
2 words
Maximum Device responds accurately 2 oul of 5 times 0%
5 words
DISTANCE FROM Lesser distance Accurate response 4 oul of 5 imes 0%
MICROPHONE 5 Inches
Greater Distance Accurate response 2 out of 5 imes %
2 Feet
ENVIRONMENTS Quite Accurate response 4 out of 5 times B0%
Noise Accurale response | out of 5 imes 20%
MULTIPLE SPEAKERS  Muluple speakers Device responds accurately 1 out of 5 times 20%%
Individual speaker Device responds accurately 4 out of 5 times 0%
ROOM SIZE Small room Accurate response 3 out of 5 imes 6%
Large room Accurate response 1 out of 5 imes 2084
IV. RESULTS V. CONCLUSIONS

Controlling of two devices of household applian
are successfully achieved, the fan and light buite
fan can be voiceontrolled for three levels (Speed,
full speed, and medium speed and off state. Thie
can be voice operated upon two levef ON and
OFF, and the same system can also be use
operating heavier loads in household, exampleair
conditioner (refer to Table 2).

The purpose is to control some of the mi
household devices by voice. It is not only aime
providing a healthy and comfortable lifestyle to

users, but also at aiding the sick or handicappet
people living alone, so that they can easily haradil
their tasks at a convenience. Making the de
sleeker and easier to handle, with a methccontrol
moreappliances at a time is the future requiren
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We have so far achieved in controlling the s:
appliance, example, a light bulb, at the same imr
two different rooms, and we have been able to ob
larger loads, for example, an air condier. The
design of the voice controlled home automa
system, is both portable and ready to be instahe
your main household circuit. We have introdu
portability in the entire system, both the vo
controlling remote, and the application ¢
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