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ABSTRACT 
 

Voice Controlled Home Automation is a very useful project for the adults and physically disabled persons, who are 

not able to do various activities efficiently when they are at home and need one’s assistant to perform those tasks. 

With the Voice Recognition the complication of wiring in case of wired automation is prevented. With the use of 

Bluetooth Home Automation considerable amount of power saving is possible and it is flexible and compatible with 

future technologies so it can be easily customized for individual requirements. Voice recognition system provides 

secure access to home. In the recent years, the Home Automation systems have seen rapid changes due to 

introduction of various wireless technologies. Paper presents the overall design of ‘Voice Controlled Home 

Automation’, which we are currently developing. The automation recognizes voice commands given by the user and 

transfers it to our microcontroller which detects the voice command and proceeds with the switching accordingly. 

We are using Microcontroller & Bluetooth module HC05 to implement our vision. Further we are trying to 

implement the same on a more user friendly and bigger scale. The home automation system is intended to control all 

lights and electrical appliances in a home or office using voice commands.  

Keywords : Microcontroller, Voice Controlled Home Automation , HC05, LCD, MCU, RXD, TXD Signals, Serial 

Port Protocol 

I. INTRODUCTION 

 
With the advancement of technology, number of 

equipment and modern household appliances increases 

to make life easier and comfort. Operating them 

manually is a tedious job and again hectic sometimes. 

If one can control devices like TV, fan, light or a music 

system with a remote from a distance place just by 

speech recognition, life will become simpler. To switch 

on or off the devices one has to move to the switch 

board which is inconvenient even for an able person. If 

all this manual work is replaced by a voice remote 

control even the aged and disable person can do the 

task like a normal person. Much related work has been 

reported for the same function by different groups with 

different approaches. Multiple home devices switch can 

be control with a designed system using 

microcontroller as heart of the circuit with android 

based mobile phone. Here the mode of controlling 

devices is by sending command wirelessly through 

Bluetooth. Another approach is by GSM based for 

home automation. This is done by sending short sms 

code from a mobile handset. Here it has a wider 

coverage area. So to control any house hold appliances 

from a distance place within the network area coverage 

sending a short sms code will either ON or OFF the 

devices at home.                              

 

One of the main advantages of voice remote control is 

that it can operate the appliances without the 

requirement of line of sight within its specified range 

efficiently. Figure 1 shows the basic overall design 

system to control four independent home appliances 

like TV, music system, room light and fan through a 

voice command. Figure.1 controlling four appliances 

with voice control, the Bluetooth receiver is interfaced 

with microcontroller in order to accept the commands 

and then react accordingly. It operate the load through a 

set of relays using relay driver IC. Relays are used 

between loads and the control unit. The power supply 

setup of the system contains a step down transformer of 

230/12V, used to step down the voltage to 12V AC and 

voltage regulator to regulate microcontroller and other 

component in +5V. When ON/OFF command send 
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through the Bluetooth, corresponding output port will 

be active which in turn will active the relay and control 

the appliance. The input pin when remain open has 

1.8V but when close it is connected to ground.       

 

II. DESIGN AND IMPLIMENTATION 
 

In this project Bluetooth module is interfaced to 8051 

microcontroller. In this project we have used 8051 

microcontroller for controlling the whole process of 

this project. And a Bluetooth module is used for 

controlling the home appliances wirelessly. This 

Bluetooth receives the commands from the Android 

application device using wireless communication. The 

program which is written to the 8051 microcontroller 

communicates with Bluetooth module serially to 

receive the commands. Microcontroller switches the 

electrical loads automatically based on the commands 

received from the Bluetooth. Circuit connections of this 

project are very simple. Bluetooth module’s Rx and Tx 

pins are directly connected to the Tx and Rx pins of 

Microcontroller. Here at89c51 microcontroller is used. 

It is an 8 bit microcontroller and it requires supply 

voltage of 5V DC. Use 7805 power supply circuit to 

provide 5V DC to the microcontroller. For the above 

circuit additionally you need to connect reset circuit 

and crystal circuit to the controller to work properly. 

Home appliances will turned ON and OFF when user 

will speak in the Bluetooth mobile app in Android 

mobile phone. To run this project, first we need to 

download Bluetooth app form Google play store. We 

can use any Bluetooth app that can send data using 

Bluetooth. Remote operation is achieved by any smart-

phone or Tablet with Android OS, upon a App voice 

operation. The transmitting end uses an Android 

application for the voice commands that are transmitted 

to digital bits. At the receiver end, these commands are 

used Serial communication data sent from the Android 

application is received by a Bluetooth receiver 

interfaced to the microcontroller. The program on the 

microcontroller refers to the serial data to generate 

respective output based on the input data to operate the 

Relay. Three 5 volt relays are used as a switch for 

turning On and Off the home appliances running on AC 

mains shown in figure 1.4. And a relay driver 

ULN2003 is used for driving relays. Fan, Light and TV 

are connected at P2.1, P2.2 and P2.3 via relays and 

relay driver. An 11.0592 MHz Crystal oscillator is used 

in this circuit for generating clock signal for 

microcontroller. In the above circuit LCD is used to 

indicate the status of electrical loads and also used to 

display received data from Bluetooth. Here LCD is 

interfaced to the PORT1 of the microcontroller. 

 

 
Figure 1 :  Block Diagram Of Home Automation 

 

III. METHODOLOGY 
 

A.  BT Module 

 

HC serial Bluetooth products consist of Bluetooth 

serial interface module and Bluetooth adapter, such as:  

(1) Bluetooth serial interface module:  

Industrial level: HC-03, HC-04(HC-04-M, HC-04-S).  

Civil level: HC-05, HC-06(HC-06-M, HC-06-S) HC-

05-D, HC-06-D (with baseboard, for test and 

evaluation).  

(2) Bluetooth adapter: HC-M4, HC-M6.  

This document mainly introduces Bluetooth serial 

module. Bluetooth serial module is used for converting 

serial port to Bluetooth. These modules have two 

modes: master and slaver device. The device named 

after even number is defined to be master or slaver 

when out of factory and can’t be changed to the other 

mode. But for the device named after odd number, 

users can set the work mode (master or slaver) of the 

device by AT commands. HC-04 specifically includes:  

1. Master device: HC-04-M, M=master  

2. Slave device: HC-04-S, S=slaver  

The default situation of HC-04 is slave mode. If you 

need master mode, please state it clearly or place an 

order for HC-O4-M directly. The naming rule of HC-

06 is same. When HC-03 and HC-05 are out of factory, 

one part of parameters are set for activating the device. 

The work mode is not set, since user can set the mode 

of HC-03, HC-05 as theywant. The main function of 

Bluetooth serial module is replacing the serial port line, 

such as:  

1. There are two MCUs want to communicate with 

each other. One connects to Bluetooth master device 

while the other one connects to slave device. Their 

connection can be built once the pair is made. This 
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Bluetooth connection is equivalently liked to a serial 

port line connection including RXD, TXD signals. And 

they can use the Bluetooth serial module to 

communicate with each other.  

2. When MCU has Bluetooth salve module, it can 

communicate with Bluetooth adapter of computers and 

smart phones. Then there is a virtual communicable 

serial port line between MCU and computer or smart 

phone.  

3. The Bluetooth devices in the market mostly are salve 

devices, such as Bluetooth printer, Bluetooth GPS. So, 

we can use master module to make pair and 

communicate with them. Bluetooth Serial module’s 

operation doesn’t need drive, and can communicate 

with the other Bluetooth device who has the serial. But 

communication between two Bluetooth modules 

requires at least two conditions: (1) The 

communication must be between master and slave. (2) 

The password must be correct. However, the two 

conditions are not sufficient conditions. There are also 

some other conditions basing on different device 

model.  

HC-05 module is an easy to use Bluetooth SPP (Serial 

Port Protocol) module, designed for transparent 

wireless serial connection setup. Serial port Bluetooth 

module is fully qualified Bluetooth V2.0+EDR 

(Enhanced Data Rate) 3Mbps Modulation with 

complete 2.4GHz radio transceiver and baseband. 

 

B. Microcontroller 

 

The 8051 architecture provides many functions (central 

processing unit (CPU), random access memory 

(RAM),read only memory (ROM), input/output (I/O), 

interrupt logic, timer, etc.) in one package:  

 8-bit arithmetic logic unit (ALU) and accumulator, 

8-bit register (one 16-bit register with special move 

instruction), 8-bit data bus and 2×16-bit address 

but/program counter/data pointer and related 

8/11/16-bit operations; hence it is mainly an 8-bit 

microcontroller.  

  Boolean processor with 17 instructions, 1-bit 

accumulator, 32 registers (4 bit-addressable 8-bit) 

and up to 144 special 1 bit-addressable RAM 

variables (18 bit-addressable 8-bit).  

  Multiply, divide and compare instructions.  

  4 fast switchable register banks with 8 registers 

each (memory mapped).  

  Fast interrupt with optional register bank 

switching.  

  Interrupts and threads with selectable priority.  

  Dual 16-bit address bus – It can access 2 x 216 

memory locations – 64 KB (65,536 locations) each 

of RAM and ROM.  

  128 bytes of on-chip RAM (IRAM).  

  4 KB of on-chip ROM, with a 16-bit (64 KB) 

address space (PMEM). Not included on 803X 

variants.  

  Four 8-bit bi-directional input/output port, bit 

addressable.  

  UART (serial port).  

  Two 16-bit Counter/timers.  

  Power saving mode (on some derivatives).  

 

C.  Relay Driver ULN2003 

 

ULN2003 is a high voltage and high current Darlington 

array IC. It contains seven open collector Darlington 

pairs with common emitters. A Darlington pair is an 

arrangement of two bipolar transistors.  

ULN2003 belongs to the family of ULN200X series of 

ICs. Different versions of this family interface to 

different logic families.Each channel or Darlington pair 

in ULN2003 is rated at 500mA and can withstand peak 

current of 600mA. The inputs and outputs are provided 

opposite to each other in the pin layout. Each driver 

also contains a suppression diode to dissipate voltage 

spikes while driving inductive loads.  

A Relay driver IC (ULN2003) is an electro-magnetic 

switch that will be used whenever we want to use a low 

voltage circuit to switch a light bulb ON and OFF 

which is connected to 220V mains supply. The required 

current to run the relay coil is more than can be 

supplied by various integrated circuits like Op-Amp, 

etc. High current capacities, capability to stand ESD 

and drive circuit isolation are the unique properties of 

Relays. ULN2003 is also commonly used while driving 

Stepper Motor Refer Stepper Motor Interfacing Using 

ULN2003.  

There are some feature of ULN2003 given below:  

1. 500-mA-Rated Collector Current (Single Output)  

2. High-Voltage Outputs: 50 V  

3. Output Clamp Diodes  

4. Inputs Compatible with Various Types of Logic  

5. Relay-Driver Applications. 

D.  Relay 
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A relay is an electrically operated switch. Many relays 

use an electromagnet to mechanically operate a switch, 

but other operating principles are also used, such a 

solid state relays. 

 

A type of relay that can handle the high power required 

to directly control an electric motor or other loads is 

called a contactor. Solid-state relays control power 

circuits with no moving parts, instead using a 

semiconductor device to perform switching. Relays 

with calibrated operating characteristics and sometimes 

multiple operating coils are used to protect electrical 

circuits from overload or faults; in modern electric 

power systems these functions are performed by digital 

instruments still called "protective relays".  

 

Magnetic latching relays require one pulse of coil 

power to move their contacts in one direction, and 

another, redirected pulse to move them back. Repeated 

pulses from the same input have no effect. Magnetic 

latching relays are useful in applications where 

interrupted power should not be able to transition the 

contacts. 

 

E.  LCD 

 

LCD is used to indicate the status of electrical loads 

and also used to display received data from Bluetooth. 

In this project LCD is connected to the microcontroller 

and microcontroller communicate with Bluetooth 

module then command from Bluetooth will display in 

LCD display. 

 

LCD stands for liquid crystal display. Character and 

graphical lcd's are most common among hobbyist and 

diy electronic circuit/project makers. Since their 

interface serial/parallel pins are defined so its easy to 

interface them with many microcontrollers. Many 

products we see in our daily life have lcd's with them. 

They are used to show status of the product or provide 

interface for inputting or selecting some process. 

Washing machine, microwave, air conditioners and mat 

cleaners are few examples of products that have 

character or graphical lcd's installed in them.  

 

All lcd consist :  

 

 Eight(8) data pins D0-D7  

  Vcc (Apply +5 volt here)  

  Gnd (Ground this pin)  

  Rc (Register select)  

  Rw (read - write)  

  En (Enable)  

  V0 (Set Lcd contrast)  

 

IV. RESULT 
 

We have perform the home automation control through 

BT module which consist a AMR Voice BT control 

Android App, HT05 Module, Microcontroller, 

ULN2003 Relay driver IC, LCD, four Relays, 

Resistances and LEDs etc.  

 

In this performance, we have two section first one is 

Transmitter section(as a remote) and second one is 

Receiver section(connected to load). In transmitter 

section signal is transmitter by sending Voice 

command and signal is received by receiver through the 

BT Module which is connected to the microcontroller 

and use relay driver IC to control the corresponding 

load, like- tv, fan, ac, tube light etc.  

 

As compared to the RF module, it coverage area is 

same but it is more applicable for the physical 

handicapped, paralysed and aged people who is not 

able to walk long distance.  

 

Analysis and Discussion  

 

Better Performance compared to other methods: This 

method is more effective as compared to other method 

due to some following points given below:  

 

 The range of BT module is large as compared to 

other module theoretically 100 m but practically it 

is about 20m-30m.               

 For e.g. The range of IR module is very less than 

the BT module and BT module preferred more than 

the IR module.        

 IR module can work only in line of sight so it will 

not work when any obstacle present between 

transmitter and receiver but BT module can work 

even in the present of obstacle.                      

 By using microcontroller it can control delay time 

for the switching ON/OFF of the load.  
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Figure 2 : Complete Voice Control Home Automation 

V. CONCLUSION 
 

Home automation is undeniably a resource which can 

make a home environment automated people can 

control their electrical devices via these. Home 

automation device and setup controlling actions 

through Voice. In future the product may have high 

potential for marketing. Further it can be demonstrated 

from computer instead of android for controlling home 

appliances of any larger place like industries, hospitals, 

institution etc.  Although we succeed in making this 

project, but we have faced several challenges while 

making this project.  First of all we had gone through 

lots of difficulties in finding the components and ICs. 

When finally we find all the components and ICs. We 

made the projects taking reference from lots of books 

and internet, Wikipedia and from our faculty members. 

The access to the home appliances can be control 

manually. The system integration is based on wireless 

control. The home appliances devices can be easily 

control by the user through Voice remote control. 

Voice Controlled Home Automation is a very useful 

project for the adults and physically disabled persons, 

who are not able to do various activities efficiently 

when they are at home and need one’s assistant to 

perform those tasks. 

 

VI. FUTURE WORK 
 

In industries, there will be various loads to be operated 

and these loads are to be operated at some specific 

intervals according to our requirements and also based 

on the device’s constraints. For these purposes, a 

person should be employed to monitor the status of the 

loads. But there may be chances that the person may 

forget to operate these loads. And also it is not an easy 

task for a person to operate these loads manually as 

these loads run with high currents and high power 

consumption. This project gives the best solution for 

electrical power wastage. Also the manual operation is 

completely eliminated. This project does this 

application using wireless concept. One of wireless 

communication system is Bluetooth communication 

system as it is very cheap and very easy to implement.  

This project is not only limited to industrial 

applications but can also be extended to domestic 

purposes as voice control home appliances controlling 

using BT module. The home appliances can be 

switched on/off using this BT module concept without 

actually going near the switch boards or regulators.  

 

The loads like lights, motors, heaters, power 

controlling system and also current through the loads 

can be controlled in this project. We can control all 

loads at a time from one place (control room) without 

connecting any physical wire between loads and 

control room. The BT modules used here are 2.4GHz 

UART. 
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