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Abstract 

GSM is one of the most used communication networks today. Almost every person has a mobile telephony these days, which are used as 

terminals for the voice calls. This paper presents the use of GSM Based Control System for Domestic Home Appliance networks to monitor 

and control the house/office appliances (such as lighting systems, washing machines, refrigerators, TV set, fan, and air-conditioner etc.) 

and other equipment locally using built-in input and output device. The key reasons behind the work is receiving the CALL and a fix DTMF 

TONE and processing it further as required to perform several operations. The type of the operation to be performed depends on the key 

pressed. The principle operation in which the work is based is fairly simple and making peoples’ lives easy. Firstly, the system uses Dual 

Tone Multiple Frequency is sent via the mobile keypad and then it is decoded through a decoder and sent to the intermediate hardware that 

we have designed according to the command received in form of the Dual Tone Multiple Frequency. The DTMF TONE is sent from the mobile 

set that contains commands in DTMF form which are then processed accordingly to perform the required task. System development involves 

implementing the different hardware modules (power supply, GSM, microcontroller, relays, and loads) making up the system. Though these 

systems are good, unfortunately, they are only effective for short distances of 100km within a particular locality. 
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INTRODUCTION  

Automating a home makes it possible for users to be easily 

effectively controlled and monitor all electrical appliances (such 

as lighting systems, TV, Fan, washing machines, security, 

telecommunications, heating, air conditioning and refrigerators) 

(Kumar et al., 2019). Mobile phones are getting more advanced 

which allow people to develop applications that run on them. 

Currently mobile phones are gradually replacing PCs because of 

their ability to do almost all whatever computers can do 

(Abereola, 2017). The key reasons behind home automation are 

making peoples’ lives easy, driven more by technology and 

effectively managed (Puri, and Nayyar, 2016). Today, home 

automation is an emerging new technology utilized by both the 

public and the private domains to ease people’s standard of living 

and also end unanticipated casualties. Different technique can be 

used to develop home automation systems, example are Dual 

Tone Multi Frequency (DTMF) technology which involves using 

mobile cell phones tone to perform any operation function. 

SMS technology to send the command for a particular action. GPRS (General Packet Radio Service) technology to directly interface mobile 

phone and the computer (Abereola, 2017). In fact, sophisticated home automation systems are now being developed that maintain an 

inventory of household items, record their usage through an RFID (Radio Frequency Identification) tag, and prepare a shopping list or 

automatically order replacements. Home automation has made it possible to have what is often referred to as a smart home, a home where 

you can switch on the security lights at night and switch them off in the morning, heat water for bathe and tea. Nowadays, you can makes 

it possible to link security lighting, entertainment, burglar alarm, telecommunications, hi-tech security gates, heating, and air conditioning 

into one centrally controlled system. This allows you to make your house an active partner in managing your busy life. Though these systems 

are good, unfortunately, they are only effective for short distances (100meters maximum) automation within a particular locality. 
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Related Works 

    Implementing of home automation system were considered by (Ciubotaru,et al., 2006) and (Delgado,et,al.,2006) who presented designs 

and implementations of SMS -text based control . 

This work uses SMS – to control home appliances and this give the project a limitation because you will not know if the SMS gets to the 

phone in the project or not. 

    Yun and Jae(2008) proposed  “Remote Robot control System based on Dual Tone Multi Frequency (DTMF) of Mobile Phone”, The limitation 

of this project is that it only uses Android phone, means if you don’t have an Android phone, you will not be able to control the home 

appliances, and the component used for this project is quite expensive. 

      Rifat et al., (2008), The limitation of this project is that it uses Bluetooth, which means you can only control any Home appliance when 

you are close to it, or depending on the kilometer radius that the Bluetooth can cover. 

      Mghawish et al., (2012), “Multi-Function Control System using GSM modem Based SM5100B Module”. The limitation of this project is that 

you must be connected to the internet before you can control any Home appliance. 

The limitation of this work is that it uses remote control that means if you don’t have the remote, you can’t control any home appliance. 
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Fig 1: block diagram home a GSM based control system for home domestic appliance 

 

MATERIALS AND METHODS 

a) Home Automation (HA) 

Home automation it is a daily basic function of electrical devices used in homes (Rahman et al., 2015). Automated homes are equipped with 

special facilities to enable the occupant of the house to control electrical appliances and other devices using Wi-Fi, Bluetooth and Mobile 
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telephony (GSM).Consequently, the first Home Automation Systems (HASs) originated the concept of home networking full of poss ibilities, 

but this included also new factors to bear in mind. Some of these factors include Interoperability, Scalability, Acceptability, Security and 

limited Services. 

Home automation becomes smarter if the controlling can be done effectively from any remote place. The available technologies for this 

remote communication are the Internet, Mobile Telephony, Zigbee, and Bluetooth. 

b) Dual Tone Multiple Frequency (DTMF)  

In our mobile phone keypad, each number (including “#” and “*”) is associated with unique frequency, this frequency is the sum of a high 

frequency and a low frequency component, i.e. mixture of two pure tone, hence Dual Tone Multi Frequency. To be clearer, when a call channel 

is established, if you press a key on the keypad, you and the called party hear a distinct sound, this is the dual tone which is associated with 

that number pressed and is passed through the DTMF channel to the called party. Similarly, all 10 numbers (0-9), including “#” (hash) and 

“*” (asterisk) has a unique dual tone (INC 2006), associated with it. The 2 individual pure tones which constitute the dual tone for each 

number is as shown in table 1 below, wherein the corresponding rows give the low frequency tone and the columns, the high frequency 

tone(Conte, and Scaradozzi,2003). *A B C D was removed from standard keypads and is now used in military for priority call.  

Table 1: DUAL TONE MULTI FREQUENCY [DTMF] TABLE ANALYSIS 

 1209Hz  1336Hz  1477Hz  1633Hz  

167Hz  1 2 3 A* 

770Hz  4 5 6 B* 

852Hz  7 8 9 C* 

941  * 0 ₦ D* 

 

  If you press 4 as show in table 2 below, your phone sends a signal having frequency 770Hz + 1209Hz = 1979Hz and the receiver receives 

the same. The main advantage of such a concept is that the dual tone frequency is relatively higher than that of the average environmental 

noise; hence the DTMF channel only transmits the dual tone and not the relatively low noise frequencies. Also the receiving station can be 

automated. i.e. the receiving device can be designed (using pass filters) to receive and decode the dual tone using DTMF decoder (Murthy, 

2008) and programmed to carry out specific functions corresponding to the number pressed. 

 Table 2: DUAL TONE MULTI FREQUENCY [DTMF] TABLE ANALYSIS 

 1209Hz  1336Hz  1477Hz  1633Hz  

167Hz  1 2 3 A* 

770Hz  4 5 6 B* 

852Hz  7 8 9 C* 

941  * 0 ₦ D* 
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Fig 2: The corresponding signal produced     

c) DTMF DECODER 

DTMF decoder is a very easy to use Integrated Circuit to decode DTMF dial tones found on telephone lines with touch tone phones. The 

frequencies used for the DTMF (dual-tone, multi-frequency) system, which is also referred to as tone dialling are 167, 770, 852, and 941 Hz 

at low pass filter  and1209, 1336 ,1477 and 1633 Hz at high pass filter . These frequency signals are encoded as a pair of sinusoidal (sine 

wave) tones from the table below which are mixed with each other. So, we need to decode it for knowing which digit was pressed at the 

Encoder .DTMF is used by most PSTN (public switched telephone networks) systems for number dialling, and is also used for voice-response 

systems such as telephone banking and sometimes over private radio networks to provide signaling and transferring of small amounts of 

data. 

d) MT8870DE 

The MT8870DE/MT8870C is a complete DTMF receiver integrating both the band split filter and digital decoder functions. The filter section 

uses switched capacitor techniques for high and low group filters; the decoder uses digital counting techniques to detect and decode all 

18-pin DTMF tone pairs into a 4-bit code. And the Latch is used to hold the output for some time. However, precautions should be taken to 

avoid application of voltages higher than the maximum rating. External component count is minimized by on chip provision of a differential 

input amplifier, clock oscillator and latched three-state bus interface. 

 



 
 

5 
INTERNATIONAL JOURNAL APPLIED SCIENCE RESEARCH, INJASR. VOL. 1, JUNE 2021 
 

                              Fig 3: The PIN Diagram of MT8870DE 

                                            

                                 Fig 4: The Circuit Diagram of the MT8870DE decoder 

 

 

 

Table 3 Pin Description of MT8870DE 
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Table 4 The Outputs Pin of MT8870DE Generated at Q1 , Q2 , Q3  and Q4  
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I. 8051 MICROCONTROLLER 

An embedded microcontroller is a chip, which has a computer processor with all its support function (clocking and reset), memory (both 

program storage and RAM), and I/O (including bus interfaces) built into the device. These built in function minimize the need for external 

circuits and devices to the designed in the final applications. The improvements in micro-controller technology have meant that it is often 

more cost effective, faster and more efficient to develop an application using a micro-controller. Micro-controller is dividing into two types 

that are commonly in use. Embedded micro-controller is the micro-controller, which has the entire hardware requirement to run the 

application, provided on the chip. External memory micro-controller is the micro-controller that allows the connection of external memory 

when the program memory is insufficient for an application or during the work a separate ROM (or even RAM) will make the work easier. 
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Fig 5: 8051 MICROCONTROLLER 

Table 5 Pin Description of 8051 MICROCONTROLLER 

Pin # Name Description 

1 VCC Supply voltage. 

2 GND Ground. 

3 Port 0 Is an 8-bit open drain bidirectional I/O port. When 1s are written to port 0 pins, the pins can be 

used as high-impedance inputs. Port 0 can also be configured to be the multiplexed low-order 

address/data bus during accesses to external program and data memory. In this mode, P0 has 

internal pull-ups. External pull-ups are required. 

4 Port 1 Is an 8-bit bidirectional I/O port with internal pull-ups. When 1s are written to Port 1 pins, they 

are pulled high by the internal pull-ups and can be used as inputs. Port 1 also receives the low-

order address bytes during Flash programming and verification. 

5 Port 2 2 is an 8-bit bidirectional I/O port with internal pull-ups. When 1s are written to Port 2 pins, they 

are pulled high by the internal pull-ups and can be used as inputs. Port 2 emits the high-order 

address byte during fetches from external program memory and during accesses to external 

data memory that use 16-bit address. 

6 Port 3 3 is an 8-bit bidirectional I/O port with internal pull-ups. When 1s are written to Port 3 pins, they 

are pulled high by the internal pull-ups and can be used as inputs.  Port 3 also serves the 

functions of various special features of the AT89S51, as shown in the Figure above. Hence, 

Seldom used as I/O PORT. 

7 Port XTAL1   Input to the inverting oscillator amplifier and input to the internal clock operating circuit. 

8 XTAL2 Output from the inverting oscillator amplifier 
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II. Relay 

A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism mechanically, but other 

operating principles are also used. Relays are used where it is necessary to control a circuit by a low-power signal (with complete electrical 

isolation between control and controlled circuits), or where several circuits must be controlled by one signal. The first relays were used in 

long distance telegraph circuits, repeating the signal coming in from one circuit and re-transmitting it to another. Relays were used 

extensively in telephone exchanges and early computers to perform logical operations. 

Relay Operation 

All relays operate using the same basic principle. Our example will use a commonly used 4-pin relay. Relays have two circuits: A control 

circuit (shown in GREEN) and a load circuit (shown in RED). The control circuit has a small control coil while the load circuit has a switch. 

The coil controls the operation of the switch. 

 

                                                Fig 6: Relay Energized (On) 

Current flowing through the control circuit coil (pins 1 and 3) creates a small magnetic field which causes the switch to close, pins 2 and 4. 

The switch, which is part of the load circuit, is used to control an electrical circuit that may connect to it. Current now f lows through pins 

2 and 4 shown in RED, when the relay is energized as shown in fig 6. 

 

Fig 7: Relay De-Energized (Off) 

When current stops flowing through the control circuit, pins 1 and 3, the relay becomes de-energized as shown in fig 7. Without the magnetic 

field, the switch opens and current is prevented from flowing through pins 2 and 4. The relay is now OFF. 

 

III. CONCULSION   
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The extensive capabilities of this system are what make it so interesting. From the convenience of a simple cell phone, a user is able to 

control any electrical devices, wherever is the range of GSM which has almost covered the whole globe. This makes it possible for users to 

rest assured that their belongings are secure and that the television, lighting bulb and other electrical appliances was not left running when 

they left the house to just list a few of the many uses of this system.  The major drawback in this system is no feedback is available, so it 

may happen that you have Pressed a key for an action but You will not receive any acknowledgement whether it has happened or Not  . 
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