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ABSTRACT 

A control of home automation system using global system for mobile (GSM) communication is a remote control 

system for controlling the operation of home appliances. The electrical components such as PIC16F84A 

microcontroller, MT8870DE dual tone multi-frequency decoder (DTMF), step down transformer, resistors, 

capacitors, and voltage regulator were used to construct home automation system. The brain of the switching is 

PIC16F84A microcontroller, which has been programmed to receive instructions from MT8870DE DTMF, based 

on input data from the mobile phone through the GSM network. The results obtained shows that when 1, 2, 3, or 4 

is pressed, output socket one, two, three, four powers on. If 5, 6, 7, or 8 is pressed, output sockets one, two, three, 

four powers off, but if # if pressed all the output sockets powers off. From the results obtained, it can be 

concluded that the home automation system has no distance limitation once there is GSM network. 

Keywords: Dual Tone Multi- Frequency (DTMF), Home automation, Microcontroller, Mobile phone, GSM.  

 

1.0      INTRODUCTION 

People have access to mobile phones and at any given moment any individual can be contacted with the mobile 

phone. But the application of mobile phone cannot just be restricted to making calls, sending messages or starting 

a conversation. In this context, mobile phones are used to control house hold appliances such as television, air-

conditioners, microwave, electrical fans e.t.c from a distance location (Alkar and Buhur, 2005). The ability to 

control devices using remote control switches like infrared remote control switch, wireless remote control 

switches, light activated switches are becoming popular. But these technologies have their own limitations, for 

instance, infrared and Bluetooth controlled switches have distance limitations (Jones et al., 2001). 

GSM based home automation is an electronic device that allows a GSM cell phone to monitor and shut down 

electrical power supply at home where there are emergency or ugly situations such as fire outbreak, lightning 

strikes, switching surges, transients, neutral failure and other abnormal conditions or malfunctions that can 

destroy lives and properties (Drew, 2014). Home automation is a modern technology that gives home owners the 

ability to take charge and control of the devices placing security and convenience in their homes even when they 

are not physically at home (Delgado et al; 2006). 

Home automation refers to the use of computer and information technology to control home appliances. Systems 

can range from simple remote control of lighting through to complex computer micro-controller based networks 
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with varying degrees of intelligence and automation. Home automation is adopted for reasons of ease, security 

and energy efficiency (Harper, 2003). 

If you are heading home early on a sunny day to your house, driving through traffic your mobile phone can be 

used to switch on your central air conditioner at the touch of a keypad or even turn on your water heater system 

on a cold night preparing yourself for a warm shower or a situation where one is not sure if one turns off an 

electrical appliance on rushing out of home. One can use an enabled home automation system to confirm the 

suspicion and turns off the appliance from one’s present location (Alkar and Buhur, 2005). 

However, in this study, a control switch which will have no distance limitations to the control of electrical devices 

is being introduced. This project will be achieved efficiently using the global system for mobile (G.S.M.) 

communication. G.S.M is one of the latest mobile technology (Redl et al; 1998). 

 

2.1 MATERIALS AND METHODS 

2.2 Materials Used 

The materials that were used to achieve the design of home automation using GSM communication are listed in 

the table below: 

Table 2.1 Materials used to construct home automation system using GSM. 

S/N Name of the component Specification  Quantity 

1 DTMF tone decoding IC MT8870DE 1 

2 Microcontroller PIC16F84A 1 

3 Transistors BC 945 4 

4 Relays 12V 4 

5 I.C Holders  2 

6 Transformer  220V/12V, 500mA 1 

7 Bridge rectifier             4 IN4001 1 

8 Voltage Regulator 7805 1 

9 Sockets  4 

10 Fuse 0.5A 1 

11 Strip board  1 

12 Bread board  1 

13 Capacitors 0.1µf 4 

14 Capacitors 100µf 1 

15 Capacitor 1000µf 1 

16 Resistor 102kΩ 1 

17 Resistor 10kΩ 1 

18 Resistors 220kΩ 7 

19 Connecting wires  7 yards 

20 Hiring a PIC Programmer  1 

21 Casing  1 

22 Crystal Oscillator 3.579545MHz 1 

23 Crystal Oscillator 5.5MHz 1 

24 Screws  3 

25 LED  1 

26 Diodes  4 
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The construction of the study has two basic parts: the hardware and the software parts.  The hardware consists of 

the physical parts of the system while the software are programs that were written to control the microcontroller at 

the processing center of the system. 

2.3 Description of Block Diagram 

 

 

                 
Fig. 2.1: Block Diagram of Home Automation Using G.S.M. 

 

In describing the operation of the project, a block diagram model has been developed. The power supply circuit is 

made up of a step down transformer, a rectifier and a regulator. It delivers regulated DC voltage from the AC 

supply to the dual tone multi-frequency decoder, microcontroller and relay circuit. 

The dual tone multi-frequency (DTMF) decoder receives signals from the mobile phone through the phone’s 

audio channels. The tones that are decoded are sent by the mobile phone. The decoder has an in-built intelligent 

algorithm which enables it to reject noise and stray tones. 

Voltage of 0.5V audio output of the phone is fed to the dual tone multi-frequency decoder. When a valid call is 

detected by the tone decoder, it outputs binary values representing the codes sent by the operator. The 

microcontroller coordinates every signal within the circuitry. The binary signals it receives from the tone decoder 

are processed and its output is used to trigger the relay circuit according to how it has been programmed. Each of 

the appliances has its own unique code, programmed into the microcontroller which is used to control them 

remotely. 

The relay circuitry contains switching transistors and relays that receives signals from the microcontroller. It then 

switches AC from the mains to the output socket. The transistors aside from been switching devices also boast the 

signal level into the relays in order for them to be triggered. The switching transistors were used since the 

microcontroller output will not give enough current to drive the relay directly (Murthy, 2008). 
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                      Fig.2.2:   Circuit diagram of the study 
 

 

 

2.4 Software Component 

The software requirement is the assembly language hex code necessary to enable the microcontroller to combine 

the operations of the hardware constituent parts. 
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                                Fig 2.3: A flowchart description of the Microcontroller program 
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3.1 RESULTS  

The results of construction and testing of home automation were shown in the table below:  

 

Table 3.1: The result output 

Keys command Result output 

1 Output socket one powers on 

2 Output socket two powers on 

3 Output socket three powers on 

4 Output socket four powers on 

5 Output socket one goes off 

6 Output socket two goes off 

7 Output socket three goes off 

8 Output socket four goes off 

# All the output socket goes off 

 
3.2 DISCUSSION 

The results obtained from the research work showed when a user dial the number of the mobile phone number and 

the system automatically picked the call, it then wait for the user to press the command button; if one is pressed 

the output socket one goes on but goes off if five is pressed. If two is pressed, the output socket two powers on but 

if six is pressed it goes off. If three is pressed, the output socket three powers on but if seven is pressed it goes off. 

However, if four is pressed, the output socket four powers on and if eight is pressed, it goes off. If # is pressed, 

the entire output socket goes off. 

 It was tested using different brands of mobile phone such as Nokia 107, Samsung S7562, Nokia X2, Nokia 201 

and Nokia C3 and it was discovered that the project was adaptable to all of them. The project was also tested 

using different service provider network such as MTN, Etisalat, Globalcom and Airtel. The observation on service 

provider network showed that device can be adaptable to different network. Also, the home automation was tested 

within Nasarawa state and outside Nasarawa state to confirm the distance it can cover and it was found that it has 

no distance limit once there is GSM signal network in that location.   

The project was designed for four output socket but more output socket can be added by adding more relays and 

changing the coding sequence of the microcontroller. The project has no distance limitation once there is GSM 

network. 

 

4.1 CONCLUSION 

In conclusion, to access and control an appliance, the user makes a phone call to the mobile phone interfaced with 

the control unit, which is set permanently to auto answer mode. The control unit is powered by the mains power 

supply in the house. 
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Once the call gets through, the user sends valid DTMF tone, through the communication network corresponding 

to the device, will either be switch ON or OFF by pressing the actual button on the mobile phone. The DTMF 

tones sent by the user is made available to the DTMF decoder integrated circuit through which in turn converts 

the dual tone frequencies to its respective binary values and then gives them out as an input to the microcontroller. 

Thereafter, each of the tones are verified by the programmed microcontroller and once a correct sequence of code 

is received, output corresponding the tones sent by the user is made available to the connected relay section which 

drives the corresponding relay to which the home appliance is connected to, which either turns the appliance ON 

or OFF.  
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