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The main aim of this paper is to provide automatic Irrigation System using DTMF 
technology for Indian farmers with a facility to operate a motor from any part of the 
country using ATMEGA8. When a button is pressed from mobile it generates a tone 
which is decoded by the decoder IC and it is sent to ATMEGA8 controller, and thus 
the motor is activated. This paper represents the prototype design of microcontroller 
based automatic irrigation system which will allow irrigation to take place from 
anywhere without human interference.  
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I. Introduction 

Now days, water shortage is becoming one of the biggest problem in the world .Many 
different methods are developed for conservation of water. We need water in each and 
every field .In our day to day life also water is essential. Water is considered to be 
basic need of human. Water is needed for everyone human beings, animals, plants, 
etc. Agriculture is one of the fields where water is required in tremendous quantity. 
Wastage of water is a major problem in agriculture. Every time excess of water is 
given to the fields or motor isn’t switched off due to negligence .There are many 
techniques to save or to control wastage of water in agriculture. 

I.I.I Ditch Irrigation 

A ditch is a small to moderate depression created to channel water. A ditch can be 
used for drainage, to drain water from low-lying areas, alongside roadways or fields, 
or to channel water from a more distant source for plant irrigation. A trench is a long 
narrow ditch. Siphon tubes are used to move the water from the main ditch to the 
canals. 

I.I.II Terraced   Irrigation 

This is a very labour-intensive method of irrigation where the land is cut into steps 
and supported by retaining walls.. The flat areas are used for planting and the idea is 
that the water flows down each step watering each plot. This allows steep land to be 
used for planting crops. 

I.II. Drip Irrigation 

Drip irrigation is a form of irrigation that saves water and fertilizer by allowing water 
to drip slowly to the roots of many different plants, either onto the soil surface or 
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directly onto the root zone, through a network of valves, pipes, tubing, and emitters. If 
the system is installed properly you can steadily reduce the loss of water through 
evaporation and runoff. 

I.III. Sprinkler System 

This is an irrigation system based on overhead sprinklers, sprays or guns, installed on 
permanent risers. You can also have the system buried underground and the sprinklers 
rise up when water pressure rises , which is a popular irrigation system for use on golf 
courses and parks. 

I.IV. Rotary Systems 

This method of irrigation is best suited for larger areas, for the sprinklers can reach 
distances of up to 100 feet. The word “Rotary” is indicative of the mechanical driven 
sprinklers moving in a circular motion, hence reaching greater distances. This 
system waters a larger area with small amounts of water over a long period of time. 

I.V .Need of   DTMF in Irrigation System 

Automatic irrigation systems are convenient, especially for those who travel .If 
installed and programmed properly, automatic irrigation systems can even save you 
money and help in water conservation. Agriculture is a source of livelihood of 
majority Indians and has great impact on the economy of the country. In dry areas or 
in case of inadequate rainfall, irrigation becomes difficult. So, it needs to be 
automated for proper yield and handled remotely for farmer safety. In this paper we 
suggest a Wireless way to operate a motor from a distance using Embedded based 
technique of DTMF (Dual Tone Multiple Frequency) signalling to control switching 
on and switching off of motor. This system will be very economical in terms of the 
hardware cost, power consumption and call charges. 

II. Software And Hardware Platform Used 

Hardware Used 
Microcontroller, motor driver IC,, diodes, crystal ossciator ,solenoid 
valve,relay,DTMF module  resistors  
and capacitors, jumpers 

Software used 
Avr Studios 4.0, Boot flasher, Every Circuit 

III .Block diagram 

III.I. DTMF Module 

This DTMF (Dual Tone Multi Frequency) decoder circuit identifies the dial 
tone from the telephone line and decodes the key pressed on the remote 
telephone. Here for the detection and decoding of DTMF signalling, we use IC 
MT8870DE which is a touch tone decoder IC. It decodes the input DTMF to 5 
digital outputs. The board uses a digital counting technique to determine the 
frequencies of the limited tones and to verify that they correspond to standard 
DTMF frequencies. The DTMF tone is a form of one way communication between 
the dialler and the telephone exchange. The whole communication consists of 
the touch tone initiator and the tone decoder or detector. The decoded bits are 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-07, June 2017 Special Issue (02) 

 

 

w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8 
 

Page 458 

interfaced to microcontroller. 

III.II.L293d   

It works on the concept of H-bridge. H-bridge is a circuit which allows the voltage to 
be flown in either direction. As you know voltage need to change its direction for 
being able to rotate the motor in clockwise or anticlockwise direction, hence H-bridge 
IC are ideal for driving a DC motor.             In a single L293D chip there are two h-
Bridge circuit inside the IC which can rotate two dc motor independently. Due its size 
it is very much used in robotic application for controlling DC motors. Given below is 
the pin diagram of a L293D motor controller. There are two Enable pins on l293d. Pin 
1 and pin 9, for being able to drive the motor, the pin 1 and 9 need to be high.  

For driving the motor with left H-bridge you need to enable pin 1 to high. And for 
right H-Bridge you need to make the pin 9 to high. If anyone of the either pin1 or pin9 
goes low then the motor in the corresponding section will suspend working. It’s like a 
switch  

III.III. .Atmega 8  

The high-performance, low-power Atmel 8-bit AVR RISC-based microcontroller 
combines 8KB ISP flash memory with read-while-write capabilities, 512B EEPROM, 
1KB SRAM, 23 general purpose I/O lines, 32 general purpose working registers, 
three flexible timer/counters with compare modes, internal and external interrupts, 
serial programmable USART, a byte oriented two-wire serial interface, 6-channel 10-
bit A/D converter (8-channel in TQFP and QFN/MLF packages), programmable 
watchdog timer with internal oscillator, SPI serial port, and five software selectable 
power saving modes. The device operates between 2.7-5.5 volts. By executing 
powerful instructions in a single clock cycle, the device achieves throughputs 
approaching 1 MIPS per MHz, balancing power consumption and processing speed. 

III.IV.BC547 Transistor   

BC547 is an NPN bi-polar junction transistor. A transistor, stands for transfer of 
resistance, is commonly used to amplify current. A small current at its base controls a 
larger current at collector & emitter terminals.BC547 is mainly used for amplification 
and switching purposes. It has a maximum current gain of 800. Its equivalent 
transistors are BC548 and BC549. The transistor terminals require a fixed DC voltage 
to operate in the desired region of its characteristic curves. This is known as the 
biasing. For amplification applications, the transistor is biased such that it is partly on 
for all input conditions. The input signal at base is amplified and taken at the emitter. 
BC547 is used in common emitter configuration for amplifiers. The voltage divider is 
the commonly used biasing mode. For switching applications, transistor is biased so 
that it remains fully on if there is a signal at its base. In the absence of base signal, it 
gets completely off. 

III.V. Dual Relay Driver Board  

It’s a simple and convenient way to interface 2 relays for switching application in 
your project. This relay driver boosts the input impedance with a regular 
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BC547 NPN transistor (or equivalent). Very common driver. It can drive a variety of 
relays, including a reed-relay. Transistor Q1and Q2 are a simple common-emitter 
amplifier that increases the effective sensitivity of the 12 volt relay coil about a 100 
times, or in other words, the current gain for this circuit is 100. Using this setup 
reduces the relay sensitivity to a few volts.  

R3 and R4 restrict the input current to Q1 and Q2 to a safe limit. Diodes D3 
and D4 are EMF dampers and filter off any sparking when the relay. 

III.VI.Voltage regulator 

7805 is a voltage regulator integrated circuit. It is a member of 78xx series of fixed 
linear voltage regulator ICs. The voltage source in a circuit may have fluctuations and 
would not give the fixed voltage output. The voltage regulator IC maintains the output 
voltage at a constant value. The xx in 78xx indicates the fixed output voltage it is 
designed to provide. 7805 provides +5V regulated power supply. Capacitors of 
suitable values can be connected at input and output pins depending upon the 
respective voltage levels 

III.V Diode 

A diode is a specialized electronic component with two electrodes called 
theanode and the cathode. Most diodes are made with semiconductor materials such 
as silicon, germanium, or selenium. Some diodes are comprised of metal electrodes in 
a chamber evacuated or filled with a pure elemental gas at low pressure. Diodes can 
be used as rectifiers, signal limiters, voltage regulators, switches, signal modulators, 
signal mixers, signal demodulators, and oscillators. 

III.VI Crystal Oscillator  

A crystal oscillator is an electronic oscillator circuit that uses the 
mechanical resonance of a vibrating crystal of piezoelectric material to create an 
electrical signal with a precise frequency. This frequency is commonly used to keep 
track of time, as in quartz wristwatches, to provide a stable clock 
signal for digital integrated circuits, and to stabilize frequencies for radio transmitters 

and receivers. The most common type of piezoelectric resonator used is 
the quartz crystal, so oscillator circuits incorporating them became known as crystal 
oscillators, but other piezoelectric materials including polycrystalline ceramics are 
used in similar circuits. 

III.VII. Solenoid Valve 

A solenoid valve is an electromechanically operated valve. The valve is controlled by 
an electric current through a solenoid, in the case of a two-port valve the flow is 
switched on or off; in the case of a three-port valve, the outflow is switched between 
the two outlet ports. Multiple solenoid valves can be placed together on a manifold. 

Solenoid valves are the most frequently used control elements in fluidics. Their tasks 
are to shut off, release, dose, distribute or mix fluids. They are found in many 
application areas. Solenoids offer fast and safe switching, high reliability, long service 
life, good medium compatibility of the materials used, low control power and 
compact design. 
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A small solenoid can generate a limited force. If that force is sufficient to open and 
close the valve, then a direct acting solenoid valve is possible.  

An approximate relationship between the required solenoid force Fs, the fluid 
pressure P, and the orifice area A for a direct acting solenoid value is 

Fs= PA 

III.VIII. Cell Phone  

Cell phone here is used as input provider. 

III.IX. LED 

It indicates the power supply. When LED is on, that means there is a power supply 
over the component or a signal is being given/executed. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig.1 

IV. Working and Simulation 

 The phone that is connected to the microcontroller is adjusted to auto answer. When 
the farmer gives a ring and presses 2 in his phone, the DTMF module that is 
connected to microcontroller, takes it as an input signal decodes the frequency and 
sends it as an input to the microcontroller. If the condition is satisfied, signal is sent 
to the motor driver IC. Once it gets the signal, relay activates solenoid valve and the 
water is pumped out.   

V. Future Scope 

A. Saves water - Studies show that drip irrigation systems use 30 - 50% less water 
than conventional watering methods, such as sprinklers. 

B. Improves growth - Smaller amounts of water applied over a longer amount of time 
provide ideal growing conditions. During irrigation extends watering times for 
plants, and prevents soil erosion and nutrient runoff. Also, because the flow is 
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continuous, water penetrates deeply into the soil to get well down into the root 
zone. 

C. Discourages weeds - Water is only delivered where it's needed. 

D. Saves time - Setting and moving sprinklers is not required. A timer delay as per 
environment can be added to the system for automatic watering. 

E. Helps control fungal diseases, which grow quickly under moist conditions. Also, 
wet foliage can spread disease. 

F. Adaptable - A drip irrigation system can be modified easily to adjust to the 
changing needs of a garden or lawn. 

G. The only problem is it can be controlled by any user who rings it. 

VI. Conclusion 

This system provides with several benefits and can operate with less man power, the 
system supplies water only for a Particular time and that happens only when the input 
is given. Due to the direct transfer of water to the roots water conservation takes 
place. Thus this system is efficient and can be comfortably used by the user. 
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