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Abstract
The elderly and disabled people constitute a significant percentage of the population. However, the
society and the government show little or no concern for their welfare. The situation assumes more
worrisome dimensions in developing countries, of which Nigeria is one. Developing countries more often
than not, have no welfare or social security schemes for this group of people. This vulnerable population
are left to live on their own.
This project was conceived with the aim of making life more comfortable and qualitative for this
vulnerable population of people. The project design is cheap and the approach is simple. The components
used were locally available. This design approach does not require the installation of extra control devices
or re-wiring of the electrical system existing in a home.

1.0

INTRODUCTION

Automation is the use of control systems and information technology to control equipment, industrial
machineries and processes, thereby reducing the need for human intervention. As population increases,
there is also an increase in the demand for standard of living and home automation plays an important
role in this area. (Tharaniya 2014)
The use of voice command in the automation of a home ranges from using voice command on phones to
the automation of complex systems. For example the voice control application in phones like BlackBerry
z10, enable, one to make a phone call by mentioning a phone number, or the name of person in the phone
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Contacts. A typical home automation system allows a user to control his household appliances from a
centralized control unit.
Home automation is one of the most exciting development in modern technology for the home. There are
hundreds of products readily available today that allows the control of devices automatically, either by a
remote control; or by voice command. Home automation may centralize control of lighting, HVAC
(Heating, Ventilation and Air Conditioning), appliances, and other systems, to provide convenience,
comfort, energy efficiency and security. [1]
It makes it possible to link all appliances into a one centrally controlled system.
Home automation Systems represents a great research opportunity in creating new fields in engineering,
embedded technology and architecture.

Figure 1.1: Automated Control of home devices [2]
As indicated from above figure 1.1, almost all of the home appliances can be controlled automatically
from anywhere, it may be from the comfort of the bedroom, in the living room, without getting up to
switch “on/off” or to unplug them from their sockets. This project presents the overall design and
construction of a low cost HASs (Home Automation Systems) using voice command. This system is most
suitable for the elderly and the disabled persons especially those who live alone. The main control system
may also employ wireless technology (transmitter and receiver) to provide remote access from a voice
command. The HASs (Home Automation Systems) design retains the existing electrical wiring and
switches in the home and provides more safety control on the switches with low voltage activating
method. The switches status is synchronized into the control system whereby the user interface indicates
in real time the switches status. The system intends to control electrical appliances and devices in the
house with relatively low cost design, user-friendly interface and ease of installation.
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Due to the advancement in wireless technology, different types of wireless connections may be
introduced such as GSM, WIFI, ZIGBEE, and Bluetooth. Each of these connections has its own unique
specifications and applications. The project attempts to solve the following problems usually encountered
by the elderly:


The elderly and the disabled are often in dire need of controlling their home environment but they
could do little or nothing to help their situation as they cannot move around much. This usually
brings a lot of frustration.



Also, leaving ones comfort zone to manually put off redundant home appliances is often tasking
after a long day’s work or when one is just simply too lazy to get up.



For safety and protection against electric fire incidents in the home. It enables the user to
automatically switch off any appliance that may give rise to such hazardous situations.

Therefore, this devise will go a long way in making life easier for the disabled and the elderly.
2.0 REVIEW OF RELATED WORKS
Lot of works have been done on voice-command based home automation system, some of them are
discussed below.
[3] develop an automation system where users can use voice commands to control electrical appliances,
such as light, fan, television, heater etc. The developed method used a Digital Signal Processor (DSP) for
speech processing and recognition. The output of the DSP is sent through an XBee transceivers to the
micro-controller which select the required device according to the input voice command. The system is
divided into three main parts which are: Audio processing part (microphone and DSP): Transmission part
(XBee transceivers): Control part (micro-controller and relays) as shown in the figure below.
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Figure 2.1: Showing Audio processing part (microphone and DSP): Transmission part (XBee
transceivers): Control part (micro-controller and relays) [3]

Figure 2.2: Block diagram of Audio Processing Part. [3]

The voice commands will first be captured and processed in the DSP according to the voice recognition
method used as shown in figure (2.1) above. After successful identification of the commands, control
characters will be wirelessly sent through the XBee transceivers to the micro-controller, which will in
turn activate the corresponding relays. As a result, home appliances could be turned on or off depending
on the voice command given. In the above design, some other component such as LCD,
TEMPERATURE SENSORS were also included.
[4] designed and constructed a wireless home automation system which allows one to control household
appliances from a centralized control unit system. In this method the voice recognition system was
directly connected to a micro-controller as shown in fig 2.3.
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Figure 2.3: Block diagram for the wireless home automation system. (M.R.manikandan, 2015)

The voice recognition system is directly connected to a microcontroller. The temperature sensor and light
sensor are also connected to a micro controller. Voice commands are given to the system through the
microphone and these voice signals are processed in HM2007 and converted into a binary signal and
transmitted to the microcontroller. The microcontroller processes the data and the voice commands given
either to turn ON or OFF the circuit. The temperature sensor is used to measure the surrounding room
temperature and transmit the data to the microcontroller. The microcontroller regulate the fan speed by
setting it to a maximum or a minimum based on the room temperature.
The light sensor is used to detect the surrounding light intensity or brightness and sends the signal to the
microcontroller where the LED brightness depends on the surrounding. Television is controlled by voice
commands in tuning the channel, raising the volume or decreasing the volume and to power ON and OFF.
By speaking the channel of choice the TV receiver automatically tunes to the respective channel [4]
[5] designed and constructed a safe locking system. In this system we have ensured a safe locking system.
When viewed from outside the lock would not be visible but this inbuilt locking system ensures safety.
This lock can be opened and closed with the help of a password which we will give using a keypad. The
door will only open or close only if the password is correct else it will remain in its original state.
The lock cannot be broken inasmuch the person standing outside can only see the closed door and not the
lock as it is inbuilt. The password is given with the help of a controller and can be changed by simply
making a small change in the program and then burning the program in the controller. [5]
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Figure 2.4: Block diagram for the safe locking system [5]

This system also consist of fan, fire and smoke sensors, and various lighting bulb which works using
temperature sensors which either turn on/off the fan, but the light will only turn on if the outside is dark or
if someone is sitting inside the house. Also, the fire and smoke sensors detects any fire or smoke from a
fire and sets an alarm or an indication
[6] designed a system, in which the user has two options for controlling the home appliances these are: (a)
by using manual switching and (b) by using voice. The control unit is an interface program that must
satisfy the following two conditions (a) the output from the interface program is forwarded wirelessly to a
receiver, and (b) the receiver at the appliances accept the transmitted signal to turn ON/OFF any device.
The system operation is summarize as follow:
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Figure 2.5: The latch system. [6]

From the figure above, the voice command is captured by a microphone and sent to the computer; upon
recognition of the input command, control characters are generated and sent through a wireless
communication protocol to a specified application address; A hardware switching toggle circuit is added
to simplify the switching process and to allow for ON/OFF switching with a single word voice command.
[7] designed and constructed a voice activated home control system via Skype Voice of IP (VOIP)
module.

Figure 2.6: System block diagram. [7]
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At First, the microphone captures the speech signal while the incoming audio stream is then segmented
for recognition using the VAD (Voice Activity Detection) module. The stream is transmitted from speech
interface to the recognition engine where the recognition procedure is carried out. Finally the recognition
result is executed when results are satisfied with voice using V/NV (Voice/Non-Voice) classification
module.
By using the result of speech recognition for infrared remote control, system can be remote control
powered wheelchair and home appliances including TV, Radio, VCD/DVD player, lights, and Fan.
System offers hand-free management of telephone calls and direct calling to family through one voice
command.
[8] developed the home automation system shown in figure 2.7 below. This home automation system
controls devices remotely by using keyword matching and SVM (Support Vector Machine) Classifier for
speech recognition. It uses a hand-held device equipped with android app for home automation and
Wireless Ad hoc network to control the device. This wireless technology is used to control different
household appliances in areas which include power consumption, communication range, and security
system. The system consists of sensors and actuators which are directly interfaced to a controller. The
home environment can be controlled and monitored using android app which will communicate to the
web-server through the internet [8]

Figure 2.7: Block diagram for home automation using voice command [8]
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[9] designed and constructed a system in which an input voice is directly given to a microphone which
converts the voice command into electrical signal. Using Microsoft SDK software an electrical signal is
converted into a text and fed into the microcontroller. The microcontroller has an inbuilt UART for
carrying out serial communication. The serial communication is done in the asynchronous mode. From
the signal received by the receiver, the data pin of the decoder is activated. On reception of the signal, the
oscillator of decoder gets activated. It then decodes the serial data and checks the address bits three times.
If these bits matches with the local address pin of the Decoder, then it puts the data bits on and makes the
VT pin in the decoder high. Now comparison is done in the microcontroller between the decoded data and
programmed data. The compared output is given to the relay. Finally the device is connected to the relay
as shown in figure 2.8 below.

Figure 2.8: Showing block diagram for system operation [9])

The proposed design uses a cheaper method to achieve home automation of lighting system using voice
command by avoiding the use of wireless technology such as ZigBee, Wi-Fi, and Bluetooth. Also the
rewiring of the home electrical wiring system is not necessary, and the need for extra control gadgets as in
other home automation system design is not required.
3.0

IMPLEMENTATION OF HOME AUTOMATION SYSTEMS

The implementation of home automation can be divided into the following application categories:
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3.1 SYSTEM DESIGN ANALYSIS
The top down design approach was adopted here. This approach involves breaking down a system into
smaller units to enable the designer get more insight into the system. This system was broken down into
different units as listed below:
i.

Processing unit

ii.

LCD display unit

iii.
iv.

Power supply
Relays

v.

Microphone

Amp

Mic

ATMEGA8
RELAY2

RELAY3

RELAY4

Light 1

Light 2

Light 3

Light 4

Power supply

RELAY1

LCD

Figure 3.1 Block Diagram of the System

Hard ware Subsystem and Analysis
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3.1.1 Processing unit:
This comprises the ATMEGA 328P PU microcontroller which houses the programmed logic. The three
DC voltages which are proportional to the 3 phase voltages are passed into this unit for processing.

Figure 3.2: Pin configuration of ATMEGA8.

The Control Unit is the backbone of any system. It consists of a microcontroller which is responsible for
monitoring all the parameters used in the system. It also performs arithmetic calculations on each
Parameters, displays the measured values on the LCD, and turn on/off a device as requested.
The Microcontroller chosen for this project was the Atmega8. It is an 8 bit microcontroller with low
power consumption, and an in-built ADC. The Atmega8 comes in a single chip which consists of a
Microprocessor, 6 analog pins, 13 digital Pins, 32 KB ISP flash memory with read-while-write
capabilities, 1 KB EEPROM, 2 KB SRAM, 23 general purpose input/output lines, 32 general purpose
working registers, three flexible timer/counters with compare modes, internal and external interrupts,
serial programmable USART, a byte-oriented 2-wire serial interface, SPI serial port, 6-channel 10-bit
Analog to Digital converter (ADC), programmable timer with internal oscillator, and five software
selectable power saving modes. It operates between voltages of 1.8 – 5.5V.
Pin Description
VCC: 5V DC supply voltage.
GND: Ground pin.
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PORT B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2: Port B is an 8-bit bi-directional I/O port with internal
pull-up resistors (selected for each bit). The Port B output buffers have symmetrical drive Characteristics
with both high sink and source capability. As inputs, Port B pins that are externally pulled low will source
current if the pull-up resistors are activated.
PORT C (PC5:0): Port C is a 7-bit bi-directional I/O port with internal pull-up resistors (selected for each
bit). The PC5 to PC0 output buffers have symmetrical drive characteristics with both high sink and source
capability.
PC6/RESET: If the RSTDISBL Fuse is un-programmed, PC6 is used as a Reset input. A low level on this
pin for longer than the minimum pulse length will generate a Reset, even if the clock is not running.
PORT D (PD7:0): It is an 8-bit bi-directional I/O (Input and Output) port with internal pull-up resistors
(selected for each bit). The Port D output buffers have symmetrical drive characteristics with both high
sink and source capability.
RESET: It is a low level pin used to generate a reset.
AVCC: It is the supply voltage pin for the Analog to Digital Converter (ADC), PC3:0, and ADC7:6. It
should always be externally connected to VCC. If the ADC is used, it should be connected to VCC
through a low-pass filter. Note that PC6:4 use digital supply voltage, VCC.
AREF: It is the analog reference pin for the Analog to Digital Converter (ADC).
ADC7:6 (TQFP and QFN/MLF Package Only): In the TQFP and QFN/MLF package, ADC7:6 serve as
analog inputs to the A/D converter.
3.1.2 LCD Display Unit
The display unit consists of the Liquid Crystal Display (LCD) 16 by 2 is used in this design to display the
temperature reading from the LM35 temperature sensor and as well display when an appliance is
switched in on or off state. From the manufacturer`s specification datasheet the required power supply is
+5V (+3V optional), with supply current typically is in the range 1.2mA- 3.0mA. Where pin1=VSS= 0
volt (GND), pin2=VDD= +3volt or +5 volt. The 8 display pins DB0 to DB7 will be connected to the
input/output pins on port B of the microcontroller. The RS, R/W and EN are the register select, read and
write, and enable signal pins respectively. Pin3 (VEE) connected to a 10k variable resistor will be used to
adjust the light intensity and contrast of the LCD.
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Figure 3.3: LCD Display Unit.
3.1.3 Power supply unit
Initial stage of every electronic circuit is power supply system which provides required power to drive the
whole system. The specification of power supply depends on the power requirement and this requirement
is determined by its rating. A transformer, bridge rectifier diode circuit, capacitors and a voltage regulator
will make up the power supply unit.

Figure3.4: Power supply unit on Proteus.

The main components used in supply system are:
i.

Transformer

ii.

Rectifier

iii.

Input filter

iv.

Regulator

v.

Output filter

vi.

Output indication
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i. Transformer:
The main source of power as shown in Fig 3.4 supply is a transformer. The transformer used for the
design is a 220V/12V, 50Hz, 300mA step down transformer with 3.59w and 3.6w power in the primary
and secondary respectively. It was chosen because the output voltage is safe and also enough to power
the overall circuit which is needed, i.e. just 5V for it to function. The maximum output power of power
supply is dependent on maximum output power of transformer .We determine power from its current and
voltage rating. e.g.: if there is a transformer of 12V, 500mA then maximum power delivered by
transformer is 6Watt. It means we can drive a load from this transformer up to 6w. In this project the
maximum power requirement is 1watt. So to provide this power we use 12V/250mA transformer. The
maximum output power of this transformer is 4watt. It means it can easily drive load up to 4 watt.

ii. Rectifier
Rectifier is a circuit which is used to convert ac to dc. Every electronic circuit requires a dc power supply
for rectification. Four diodes were used for a full wave rectification.
iii. Input filter:
After rectification we obtain dc supply from ac but it is not pure dc it may have some ac ripples. To
reduce these ripples\ we use filters. It comprises of two filters –low frequency ripple filter and high
frequency ripple filter. To reduce low frequency ripples we use electrolytic capacitor will be used. The
voltage rating of capacitor must be double from incoming dc supply for the 18V dc voltage. It blocks dc
and passes ripples to ground. The capacitors C1 (1000µF/35V) will act as filter circuit to reduce the
effect of ac ripples from the power supply. The voltage rating of this capacitor must double the voltage
from the incoming dc supply a s s p e c i f i e d .

iv. Regulator:
Regulator is a device which provides constant output voltage with varying input voltage. A voltage
regulator KA 7805 will be employed in this design to effectively regulate the output voltage going into
the circuit to 5V. The 7805 a fixed positive linear voltage regulator will supply the required +5.0V into
the PIC16F877A microcontroller. To maintain proper regulation the input voltage to the 7805 IC is at
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least 2V volts above the output voltage. The 7805 IC has internal thermal overload protection and shortcircuit current-limiting features.
There are two types of regulators(a) Fixed voltage regulator
(b) Adjustable regulator
Fixed voltage regulator (LM7805) is used in which the last two digits signify output voltage. The voltage
for the system is 5V that is why LM7805 regulator was used which provides 5V from 12V dc.
v. Output filter
It is used to filter out output ripple if any, and a capacitor of 10pF was used.
vi. Output indication
We use LED to observe the functioning of our system. If the LED glows it confirms proper functioning of
our supply.
3.1.4 Relay
A single relay switch connection to microcontroller are shown below. Any home appliance operating
under A.C voltage supply could be connected directly with this relay interface circuit. A buzzer can also
be connected by applying +12V at the common terminal of relay. Remaining relays of the interface
circuit board could also be configured with the microcontroller in the similar fashion.

Figure3.5: A relay circuit.
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Specification
Rated voltage

12VDC

Coil resistance

400Ω

Switch contact capacity

20A

Switch voltage capacity

240v

Max. Voltage 180% of rated voltage (at 23°C)
Power consumption Approx. 400 mW
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3.2

Software implementation

START

RECEIVE SAMPLE FROM
MICROPHONE

NO

SIGNAL OR
NOISE

YES

NO

PASSWORD

YES

INPUT COMMAND

SEND CONTROL SIGNAL

Figure 3.6 Flow Chart

Shown above is the flow chart of the program. It shows a step by step implementation of the program.
The program was written in embedded C programing language. The design flow chart shows the flow of
algorithm programmed into the microcontroller. It illustrates the command given to the system as input
and the output given out.
3.3 THEORY AND CALCULATIONS
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3.3.1 CURRENT/VOLTAGE/ POWER CONSUMPTION BY SYSTEM
LM7805 Regulator output current (IA) = 0.87A
Maximum current into VDD (IA) of microcontroller =200mA
Maximum current sourced by any input/output pin (IA) of microcontroller = 20mA
Maximum current sourced by all input/output pin (IA) of microcontroller = 180mA
Resistance of microcontroller (Ω) = 1.5 ohm
Power dissipation by microcontroller (watt) = 1watt

(From datasheet)

Current sank by capacitor connected to LM7805 regulator
Q/V

………………(Eq.1)

C

…………........( Eq.2)

Capacitor current = 1000×10_6 ×5 =5×10-3 A
Voltage supply to LCD (Vcc) = 4.5V
Power supply current of LCD (Iccmax) = 300uA
Maximum voltage supplied to microcontroller terminal of driver (V) = 5V.
Power supply maximum current to microcontroller terminal of driver = 200mA (from Datasheet)
3.3.2 Power supply
√2 ………………………………… (Eq.3)

PIV = Vm

Where, Vm = secondary voltage of transformer
Vm = Vp

√2 = 18

PIV = 25.5

√2 = 25.4558V ≡ 25.5V……………… (Eq.4)

2 = 51V…………………………… (Eq.5)

Hence, the required Bridge rectifier was the one that consisted IN4001 diodes, which has a peak inverse
voltage rating of 50V.
The selected bridge rectifier had a forward voltage drop of 0.7V at a maximum current of 1A.
Forward Voltage drop across two diodes in rectifier = 0.7

2 = 1.4V

Since the transformer supplies a voltage of 18Vrms and the diodes have a voltage drop (Vd) of 1.4V, its
Peak voltage is given by,
Peak Voltage Vp = Vrms


VAvg

√2

Vd = 18

.

15.3

√2

1.4 = 24.056V

24.06V…… (Eq.6)

…………………………………………….(

Eq.7)

3.3.3 Choice of Filtering Capacitor
The relationship between the capacitance value, current and Voltage is given as,
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C=

............................................................................................ (Eq.8)

The power line frequency in Nigeria is 50Hz. However, when using a full-wave bridge rectifier, the peaks
after the rectifier, are doubled at 100Hz or once every 10ms.
Hence, f = 100Hz
t=

=

= 0.01s…………………………….… (Eq.9)

Since the 7805 Voltage regulator requires an 8V input to supply 5V at 1A, and the output current from the
transformer is 500mA.
V = 15.3V – 8V = 7.3V

(15.3V from Vavg in Eq.7)

Recall that VAvg = 15.3V
I = 500mA = 0.5A
Substituting the values into equation (8)
C=

.

.
.

= 685μF

1000µF and 10pF electrolytic capacitor was selected for C1and C2 respectively while 10µF was used for
C3.
3.3.4 Transistor (2N2222)
Parameters

Values

VCB

-----------------------------

75V

VCEO

-----------------------------

40V

(given)

VBEO

-----------------------------

6V (max)

(given)

IC

----------------------------

150 mA

(given)

hfe

----------------------------

200 (min)

(given)

Power

----------------------------

0.625W (max)

(given)

---------------------------

300MHZ

(given)

Frequency
Because IB

……………………… (Eq.10)

I.e. IB = 15 x 10-3 / 200 = 75 x 10-6 Amps
Now Vr7 + VBEQ2 = Vout (IC3)
i.e. Vr7 + 0.7 = 4.5
VR7 = 4.5 – 0.7 = 3.8 Volts
So that,
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R7 = VR7/IB
i.e. R7 = 3.8/75x10-6
= 3. 8 x 106
75
= 50.7KΩ
3.3.5 Relay
Parameter
Coil voltage
Coil resistance

Values
--------------------------------------------12v
---------------------------------------- 400Ω

(given)
(measured)

Switch contact capacity

----------------------------- 20A

(given)

Switch voltage capacity

----------------------------- 240v

(given)

The current flowing through relay when energized is,
I relay

= V relay
……………… (Eq.11)
R relay
= 12/400
= 0.03A

3.3.6 Amplifier
Features


Wide supply voltage range: 4V–12V or 5V–18V



Low quiescent current drain: 4mA



Voltage gains from 20 to 200



Ground referenced input



Self-centering output quiescent voltage



Low distortion: 0.2% (AV = 20, VS = 6V, RL = 8W, PO = 125mW, f = 1 kHz)



Available in 8 pin MSOP package

3.4 Operational Principle and Circuit Diagram
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Figure 3.9: Home Automation System Circuit Diagram.

From figure 3.9 above, the sound wave from the user is picked up by the microphone which converts the
sound energy into an electrical energy, the electrical energy is then amplified through an amplifier
(LM386), and the resulting output from the amplifier is then fed into a microcontroller where the
processing takes place. In the microcontroller, commands are giving to a set of relays either to be energize
or de-energize depending on the type of command given. The relays are connected to various load, in this
case a lighting bulbs in other to turn on/off the light.
4.0

IMPLEMENTATION

Implementation of this design can be categorized into various hardware units with each unit consisting of
groups of components connected together for the overall efficient performance of the system.
The various units that makes up the system are classified into:
i.

Processing unit

ii.

LCD display unit

iii.

Power supply

iv.

Relays
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4.1

BUILDING PROCESS

The building of this voice command home automation system involves basically three stages. The three
stages are:

4.2



Simulation stage



Bread-boarding/Prototype troubleshooting and programming stage



Prototype Construction stage
SIMULATION STAGE

Design of this project was done on Proteus v7.7 software. Designing of circuits in Proteus is easy in that
it uses a drag and drop mechanism in designing. Proteus as a simulation software allows the import of
written programs from program source files into programmable integrated circuits within its library.
4.3

BREAD BOARDING

After the completion of the system design and successful simulations were made, the hardware
components were assembled on a bread board for real time analysis and trouble shooting. This is
necessary because designs simulation sometimes exhibits certain amount of discrepancies when tested in
real life. So to ensure 100% system-control, it is very important to first breadboard the same design before
it is finally constructed using a Vero board or printed circuit board.

Figure 4.1: System on breadboard

4.3.1 SOFTWARE IMPLEMENTATION AND TOOLS
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After the design had been done, it was simulated and bread boarded using embedded c programming
language. It can be used to develop interactive objects, taking inputs from a variety of switches or sensors
and controlling a variety of other physical outputs like motors, lights etc.
4.3.2 PROTOTYPE CONSTRUCTION
After testing and trouble shooting of the system has been made, then the designed system was constructed
on a Vero board. The same circuit can be built on a printed circuit board (PCB) but Vero board was
chosen because of its cheap cost. For the construction purpose, some materials were purchased to aid the
process. These materials are listed below:


Nose mask



Soldering iron



Lead sucker



Vero board



Jumper wires



Lead coil



Multi-meter

4.4.1 CONSTRUCTION PROCESSES
Construction of voice command home automation system was made on a Vero board using soldering iron
and lead.
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Figure 4.2: Relay circuit

Figure 4.3: Input unit.
5.0

CONCLUSION

Conclusively, this project has presented a method for home automation. Voice command from a
microphone was converted into an electrical signal, this electrical signal is processed to recognize the
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speech. According to the system configuration, the microcontroller generates control signals for the relays
which lead to many loads.
This working model has been tested on a variety of input patterns from people belonging to different age
group, gender. This device will help the elderly and the disabled to have control over their lighting system
in the home.
This work can be extended to control light capacity as well as the fan speed. By using regulators and
more controllers, and other form of integrated circuit such as Voice recognition integrated circuit, the
recognition system can be greatly enhanced, thus a user can dim or brighten a room using speech
command. The project is of great importance as it solve problem in the home but its design can be improved by
the following ways:



Solid state relays should be used in switching as they are more efficient than electromechanical
relays.



Further work should be done on how to make the system control additional home appliances like
TV, fan etc.



Since this system is user independent further improvement should be done to make this system
user dependent.
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APPENDIX
Key:

= Lighting bulb

Room1

Room 2

Living Room

kitchen

Figure 5.1: Building Plan
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