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Abstract 

Controlling of domestic appliances within a small visible range is very difficult to get with low cost automation through wireless 
technologies, especially for physically challenged persons are not able to operate the home appliances like mixer, grinder, and 
televisions individually with feasible conditions, and are very tedious to them. In these situations taking the help of low cost 
automation technologies to home appliances by giving voice commands through a personal computer or mobile in a wireless 
environment is the new approach. This will helps to find the status of the device conditions even both in ON and OFF conditions. 
For achieving this, microcontroller based wireless communication technology is used here, which is cost-effective and user 
friendly for those who are unable to work independently, the same technology can be applied to the industrial applications also to 
get more productivity with less cycle time also possible. 
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1. Introduction 

In our daily complex lifestyle, physically challenged persons find difficulty in power ON/OFF their 
domestic device such as fan, light, AC etc. They require a human aid to do these things. In the absence of the 
attender their world seems to be more difficult. So a design which can help them to power ON/OFF their domestic 
device even in the absence of a human aid will be quite essential.. Drawbacks with the design is that the exact status 
of the device is not taken and given to the user as a feedback after giving voice commands to automate, so user may 
think that after giving voice commands the device would have gone ON particularly when the device is not in visible 
range, but under certain condition such as power failure at the particular device and open circuit condition (due to 
discontinuity of wire or due to blown out fuse of that equipment) user judgment may go wrong as the status is taken 
from user end. So an efficient system which gives back the exact status of device by having a fault identification 
system at the device end is essential.  
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Improvements in speech recognition technology strive to provide a solution for the above said problem. This 
design implementation involves wireless control of industrial machines and domestic devices by giving voice 
commands through an android cell for these difficulties to overcome ,the low cost automation technology is used 
here by assembling the devices like, microcontroller ,android, Wi-Fi communication network with programming 
like the approaches are common like Artificial intelligence (AI) approaches, Speaker independent speech system. 

2. Problem Definition 

It is a difficult task for physically challenged persons to control their domestic works of their own manually, 
they have to depend on the other person or they require a human aid for their work. The wireless technologies which 
were used for automation in the previous methods are having a limited area of internet access from the far distance, 
weak signals and cover less area are complex in nature with higher cost are the main problems are found by the 
detail literature survey. And also the application must less cost their maintenance and its operations are more 
complex in nature. 

 
2.1 Objective 
 
The main objective of this project helps in providing an effective solution to control home appliances by physically 
challenged persons through giving voice commands with a personal computer or mobile in a wireless environment. 
The following are the main objectives to overcome the above said problem 
 

• Build a Speech Recognition Based wireless automation of Machines and home devices and to test it with 
Microcontroller and Android interface 

• Providing effective solution for the problem of controlling home appliances  using Android cell in a wireless 
environment through voice commands 

• To achieve high accuracy with low cost. 
 

2.2 Methodology 
 

The Methodology includes several system features and control systems for a number of functions and systems 
that relate to specific peripheral devices. The stepwise operational functions developed as follows. 

 
 
3. Functional diagram of the project 

The main aim of the project is to design and develop hands free system using which the user can operate the devices 
in the real time environment using the android cell phone .In this project we are using the Android phone with the 
speech and the Wi-Fi interface developed in the cell phone as shown in the block diagram below. 

 

 

Fig 1: Functional Diagram of the Project 
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A. Components List 

• Microcontroller 
• Wi-Fi module 
• Relay Driver 
• Android cell phone 
• Power supply unit 

 

B. Software Used 

• Embedded c 
• Java 
• Eclipse 

 
 
3.1 Development of hardware 

 
The necessary hardware component of the project is developed; circuits are built as per the application. The pin 

configuration, description, circuit diagram, and working of the every hardware device is as follows. 
 
3.2 Microcontroller PIC18F458 
 

3.2.1 Microcontroller Specification 

Table 1: Technical specification 

 

Parameter Value 

Program memory type Flash 

Program memory 32KB 

CPU speed 10 MIPS 

RAM bytes 1536 

Data EEROM 256 bytes 

ADC 8ch,10 bits 

Comparator 2 

Temperature -40 to 125 C 

Operating voltage 2 to 5.5 

Number of pins 40 
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Fig 2: Pin Diagram of PIC18F458 

3.2.2 Relay 

 

Fig 3: Two relay circuit 
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3.2.3 Technical specification of Relay JQC 3FC T73 

Table 2: Technical specification 

Parameters Values 

Volts 12 

Polarity Positive 

Type DC 

Classification Electro Mechanical relay 

Baffle Single Pole 

Coil Resistance 250 ohms 

Max Current 2 Amps 

Max Volts 230V 

Insulation Class B 

 
 
3.3 Power supply circuit 
 

The power supply circuit is used for low power application, step down transformer used to step down the 
power from 230:12V further the voltage is reduced using the IC’s LM317/TO 220, LM7812C, LD117/33V. 

 

3.3.1 Specification of power supply unit 

I/p=230V AC 

O/p=3.3V, 5V, 12V DC 
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Fig 4: Power supply circuit Diagram 

3.4 Wi-Fi RN171 

The RN171 is a small form factor, ultra-low power embedded TCP/IP module measuring only 27 x 18 x 
3.1 mm. The RN171 joins the RN131 in Roving's line of full-featured 802.11 b/g surface mount modules. The 
RN171 is a standalone, complete TCP/IP wireless networking module. Due to its small form factor and extremely 
low power consumption, it is perfect for mobile wireless applications such as asset monitoring, sensors, and portable 
battery operated devices. The module is pre-loaded with firmware to simplify integration and minimize development 
time of your application. In the simplest configuration, the hardware only requires four connections (PWR, TX, RX 
and GND) to create a wireless data connection. 

 

3.4.1 Wi-Fi RN171 specification 

Table 3: Technical specification 

 

Parameters  Values 

Networking standards IEEE 802.11 b/g 

Data rates 802.11b:1,2,5,11 mbps 
802.11g:6,9,12,48 mbps 
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Frequency band 2.412-2.8484GHZ 

Supply voltage 3.3±10% V 

Output power 0dBm to +12dBm 

Power consumption 4µA,3mA and 18mA 

Operating temperature -40 to +85 

Transmit power Up to 150 meters  

Interface UART,SPI,Wi-Fi 

Size 2.7×18×3.1 mm 

 

 

Fig 5: Wi-Fi RN171 circuit Diagram 
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3.4.2 Hardware assembly  

 

Fig 6: Hardware assembly 

 

3.5 Developing of programs using Software 

The programming of the microcontroller, android are developed using the following Software’s. 

3.5.1 Embedded c: Using MPLAB software Embedded C Programming has developed, Then the program is 
dumped into the Microcontroller to control the working of the domestic devices, which are controlled through the 
Microcontroller. 
3.5.2 Java: It is a general-purpose, concurrent, class-based, object-oriented computer programming language that is 
specifically designed to have as few implementation dependencies as possible, the program is developed as per the 
application requirement. 
3.5.3 Eclipse: The programing has developed using Eclipse and Java for the welcome and voice to text activity. 
 
3.6 Supporting System 
 
The supporting systems are necessary to interface the hardware with the software, it interfaces the                                   
hardware with the software, and hence control of, and the supporting system used are as follows, 
 
3.6.1 Android: Android is a Linux-based operating system designed primarily for touchscreen mobile devices such 
as smartphones and tablet computers, which supports the Software, android application and interfaces the hardware 
assembly with the software programs. 
 
3.6.2 Teraterm: Teraterm software is used to configure Hardware with the software and for communication purpose 
Teraterm is an open-source, free, software implemented and terminal emulator (communications) program. 
 
3.6.3 APK: Android application package file (APK) is the file format used to distribute and install application 
software and middleware onto Google's Android operating system. 
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3.6.4 Wi-Fi: Wi-Fi is wireless technology which this is one of the best existing wireless technologies because it 
covers more area, high accuracy and efficient compared to other wireless technology. It covers around 200-300m of 
surrounding area hence it is helpful to automate or to control the domestic devices sitting from far distance. 
 
3.6.5 USB: Universal serial bus is the cable, connectors and communications protocols used in a bus for connection, 
communication and power supply between computers and electronic devices. 

3.6.6 Interfacing hardware with software: Interfacing of hardware with software are communicated using 
supportive system, and steps of the process are as follows, 

3.6.7 Configuring Wi-Fi (RN-171) with Teraterm 

Step1. Activate universal serial Bus controller 

Step2. Activate serial communication port 

Step3. Writing the commands 

Step4. Finding the IP address of the Android 

 

4. Results and Discussions 

By interfacing Hardware with software i.e. configuring Wi-Fi (RN-171) with Teraterm and Configuring Wi-Fi (RN-
171) with Android cell. The device is ready to operate and the result are tested for following three devices bulb, fan 
and for DC motor, are presented in detail. 

4.1 To switch ON and OFF the Bulb 

a) Input voice Command-on 

b) Output –Bulb is on 

 

 

Fig 7:  Bulb is on 



Anand shivashimpi, IJRIT  142 

 

a) Input voice command-Bulb 

b) Output Bulb is off 

 

 

Fig 8:  Bulb is off 

4.2 Turn ON and OFF the motor  

a) Input voice command-Motor 

b) Output –Motor is on 

 

Fig 9: Motor is on 

a) Input voice command-Bulb Motor 

b) Output Bulb is stop 
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Fig. 6.4 Motor is off 

5. Conclusion 

Speech Recognition Based wireless automation of the machines and domestic device was built and tested with 
Microcontroller And Android interface .As microcontroller is used it is of low power and low cost in contrast with 
PLC and SCADA counterpart, It is more effective to automate the machines in industry and domestic devices, It is 
possible to control the devices 100 to200m far from the device. The project helps in providing an effective solution 
for automation in an industry and for physically challenged to control their home appliances by giving voice 
commands through the Android cell in a wireless environment. The accuracy of the outcome depends on Internet 
availability and Range of the Wi-Fi. .Speech recognition based wireless automation of machines and domestic 
devices was built and tested with a microcontroller and android interface, but interfacing of hardware with the 
software is repeated the process when there is step of power supply this can be made one time process and hardware 
circuit size to be minimized to reduce the complexity .The project is for a single Phase but it can also be done in 3 
phase applications. 
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