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ABSTRACT: The abstract of this project is supplying the water to the crop fields based on the 

moisture level of the soil. In order to solve the water wastage issue we introduce an automatic 

irrigation system, by using the water resource management in agriculture system, it is possible to 

reduce such wastages. So that better utilization of resources can be made possible. 
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I.INTRODUCTION:  

1.1Introduction of Embedded 

System: 

              An Embedded System is a 

combination of computer hardware and 

software, and perhaps additional mechanical 

or other parts, designed to perform a specific 

function. A good example is the microwave 

oven. Almost every household has one, and 

tens of millions of them are used every day, 

but very few people realize that a processor 

and software are involved in the preparation 

of their lunch or dinner. 

 This is in direct contrast to the 

personal computer in the family room. It too 

is comprised of computer hardware and 

software and mechanical components (disk 

drives, for example). However, a personal 

computer is not designed to perform a 

specific function rather; it is able to do many 

different things. Many people use the term 

general-purpose computer to make this 

distinction clear. As shipped, a general-

purpose computer is a blank slate; the 

manufacturer does not know what the 

customer will do wish it. One customer may 

use it for a network file server another may 

use it exclusively for playing games, and a 

third may use it to write the next great 

American novel. 

              Frequently, an embedded system is 

a component within some larger system. For 

example, modern cars and trucks contain 

many embedded systems. One embedded 

system controls the anti-lock brakes, other 

monitors and controls the vehicle's 

emissions, and a third displays information 

on the dashboard. In some cases, these 

embedded systems are connected by some 

sort of a communication network, but that is 

certainly not a requirement. 

              At the possible risk of confusing 

you, it is important to point out that a 

general-purpose computer is itself made up 

of numerous embedded systems. For 

example, my computer consists of a 

keyboard, mouse, video card, modem, hard 

drive, floppy drive, and sound card-each of  

which is an embedded system. Each of these 
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devices contains a processor and software 

and is designed to perform a specific 

function. For example, the modem is 

designed to send and receive digital data 

over analog telephone line. That's it and all 

of the other devices can be summarized in a 

single sentence as well. 

1.2 History and Future: 

              Given the definition of embedded 

systems earlier is this chapter; the first such 

systems could not possibly have appeared 

before 1971. That was the year Intel 

introduced the world's first microprocessor. 

This chip, the 4004, was designed for use in 

a line of business calculators produced by 

the Japanese Company Busicom. In 1969, 

Busicom asked Intel to design a set of 

custom integrated circuits-one for each of 

their new calculator models. The 4004 was 

Intel's response rather than design custom 

hardware for each calculator, Intel proposed 

a general-purpose circuit that could be used 

throughout the entire line of calculators.  

Intel's idea was that the software would give 

each calculator its unique set of features. 

              The microcontroller was an 

overnight success, and its use increased 

steadily over the next decade. Early 

embedded applications included unmanned 

space probes, computerized traffic lights, 

and aircraft flight control systems.  In the 

1980s, embedded systems quietly rode the 

waves of the microcomputer age and 

brought microprocessors into every part of 

our kitchens (bread machines, food 

processors, and microwave ovens), living 

rooms (televisions, stereos, and remote 

controls), and workplaces (fax machines, 

pagers, laser printers, cash registers, and 

credit card readers). 

1.3 Real Time Systems: 

One subclass of embedded is worthy 

of an introduction at this point. As 

commonly defined, a real-time system is a 

computer system that has timing constraints. 

In other words, a real-time system is partly 

specified in terms of its ability to make 

certain calculations or decisions in a timely 

manner. These important calculations are 

said to have deadlines for completion. And, 

for all practical purposes, a missed deadline 

is just as bad as a wrong answer. 

           The issue of what if a deadline is 

missed is a crucial one. For example, if the 

real-time system is part of an airplane's 

flight control system, it is possible for the 

lives of the passengers and crew to be 

endangered by a single missed deadline.  

However, if instead the system is involved 

in satellite communication, the damage 

could be limited to a single corrupt data 

packet. The more severe the consequences, 

the more likely it will be said that the 

deadline is "hard" and thus, the system is a 

hard real-time system. Real-time systems at 

the other end of this discussion are said to 

have "soft" deadlines. 

1.4 Application Areas: 

Nearly 99 per cent of the processors 

manufactured end up in embedded systems. 

The embedded system market is one of the 

highest growth areas as these systems are 

used in very market segment- consumer 

electronics, office automation, industrial 

automation, biomedical engineering, 

wireless communication, data 

communication, telecommunications, 

transportation, military and so on. 

1.5 Consumer appliances:  
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At home we use a number of 

embedded systems which include digital 

camera, digital diary, DVD player, 

electronic toys, microwave oven, remote 

controls for TV and air-conditioner, VCO 

player, video game consoles, video 

recorders etc. Today’s high-tech car has 

about 20 embedded systems for transmission 

control, engine spark control, air-

conditioning, navigation etc. Even 

wristwatches are now becoming embedded 

systems. The palmtops are powerful 

embedded systems using which we can carry 

out many general-purpose tasks such as 

playing games and word processing.  

1.6 Office automation:  

The office automation products using 

em embedded systems are copying machine, 

fax machine, key telephone, modem, printer, 

scanner etc.  

1.7Industrial automation:  

Today a lot of industries use 

embedded systems for process control. 

These include pharmaceutical, cement, 

sugar, oil exploration, nuclear energy, 

electricity generation and transmission. The 

embedded systems for industrial use are 

designed to carry out specific tasks such as 

monitoring the temperature, pressure, 

humidity, voltage, current etc., and then take 

appropriate action based on the monitored 

levels to control other devices or to send 

information to a centralized monitoring 

station. In hazardous industrial environment, 

where human presence has to be avoided, 

robots are used, which are programmed to 

do specific jobs. The robots are now 

becoming very powerful and carry out many 

interesting and complicated tasks such as 

hardware assembly. 

1.8 Medical electronics: 

Almost every medical equipment in 

the hospital is an embedded system. These 

equipments include diagnostic aids such as 

ECG, EEG, blood pressure measuring 

devices, X-ray scanners; equipment used in 

blood analysis, radiation, colonoscopy, 

endoscopy etc. Developments in medical 

electronics have paved way for more 

accurate diagnosis of diseases.  

1.9 Computer networking:  

Computer networking products such 

as bridges, routers, Integrated Services 

Digital Networks (ISDN), Asynchronous 

Transfer Mode (ATM), X.25 and frame 

relay switches are embedded systems which 

implement the necessary data 

communication protocols. For example, a 

router interconnects two networks. The two 

networks may be running different protocol 

stacks. The router’s function is to obtain the 

data packets from incoming pores, analyze 

the packets and send them towards the 

destination after doing necessary protocol 

conversion. Most networking equipments, 

other than the end systems (desktop 

computers) we use to access the networks, 

are embedded systems 

1.10 Wireless technologies: 

 Advances in mobile communications 

are paving way for many interesting 

applications using embedded systems. The 

mobile phone is one of the marvels of the 

last decade of the 20th century. It is a very 

powerful embedded system that provides 

voice communication while we are on the 

move.  

1.11 Insemination:  

Testing and measurement are the 

fundamental requirements in all scientific 
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and engineering activities. The measuring 

equipment we use in laboratories to measure 

parameters such as weight, temperature, 

pressure, humidity, voltage, current etc. are 

all embedded systems. Test equipment such 

as oscilloscope, spectrum analyzer, logic 

analyzer, protocol analyzer, radio 

communication test set etc. are embedded 

systems built around powerful processors. 

Thank to miniaturization, the test and 

measuring equipment are now  becoming 

portable facilitating easy testing and 

measurement in the field by field-personnel.  

1.12 Security:  

Security of persons and information 

has always been a major issue. We need to 

protect our homes and offices; and also the 

information we transmit and store. 

Developing embedded systems for security 

applications is one of the most lucrative 

businesses nowadays. Security devices at 

homes, offices, airports etc. for 

authentication and verification are 

embedded systems. Encryption devices are 

nearly 99 per cent of the processors that are 

manufactured end up in~ embedded 

systems. Embedded systems find 

applications in every industrial segment- 

consumer electronics, transportation, 

avionics, biomedical engineering, 

manufacturing, process control and 

industrial automation, data communication, 

telecommunication, defense, security etc 

buildings.  

1.13 Finance:  

Financial dealing through cash and cheques 

are now slowly paving way for transactions 

using smart cards and ATM (Automatic 

Teller Machine, also expanded as Any Time 

Money) machines. Smart card, of the size of 

a credit card, has a small micro-controller 

and memory; and it interacts with the smart 

card reader! ATM machine and acts as an 

electronic wallet. Smart card technology has 

the capability of ushering in a cashless 

society. Well, the list goes on. It is no 

exaggeration to say that eyes wherever you 

go, you can see, or at least feel, the work of 

an embedded system. 

II.BLOCK DIAGRAM: 

• In order to solve water wastage issue we 

introduce an automatic irrigation system. 

• By using water resources management in 

agriculture system, it is possible to reduce 

such wastages. So that better utilization of 

resources can be made possible. 

• It shows the basic switching mechanism of 

motor using sensors by sensing moisture 

present in the soil. 

 
ATMEGA328 MICROCONTROLLER 

(ARDUINO) 

Introduction 

The Atmel ATmega328/P is a low-power 

CMOS 8-bit microcontroller based on the 

AVR enhanced RISC architecture. By 

executing powerful instructions in a single 

clock cycle, the ATmega328/P achieves 

throughputs close to 1MIPS per MHz. This 

empowers system designed to optimize the 

device for power consumption versus 

processing speed. 

Description: 

The Atmel AVR core combines a 

rich instruction set with 32 general purpose 

working registers. All the 32 registers are 
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directly connected to the Arithmetic Logic 

Unit (ALU), allowing two independent 

registers to be accessed in a single 

instruction executed in one clock cycle. The 

resulting architecture is more code efficient 

while achieving throughputs up to ten times 

faster than conventional CISC 

microcontrollers. The ATmega328/P 

provides the following features: 32Kbytes of 

In-System Programmable Flash with Read-

While-Write capabilities, 1Kbytes 

EEPROM, 2Kbytes SRAM, 23 general 

purpose I/O lines, 32 general purpose 

working registers, Real Time Counter 

(RTC), three flexible Timer/Counters with 

compare modes and PWM, 1 serial 

programmable USARTs , 1 byte-oriented 2-

wire Serial Interface (I2C), a  6- channel 10-

bit ADC (8 channels in TQFP and 

QFN/MLF packages) , a programmable 

Watchdog Timer with internal Oscillator, an 

SPI serial port, and six software selectable 

power saving modes. The Idle mode stops 

the CPU while allowing the SRAM, 

Timer/Counters, SPI port, and interrupt 

system to continue functioning. The Power-

down mode saves the register contents but 

freezes the Oscillator, disabling all other 

chip functions until the next interrupt or 

hardware reset. In Power-save mode, the 

asynchronous timer continues to run, 

allowing the user to maintain a timer base 

while the rest of the device is sleeping. The 

ADC Noise Reduction mode stops the CPU 

and all I/O modules except asynchronous 

timer and ADC to minimize switching noise 

during ADC conversions. In Standby mode, 

the crystal/resonator oscillator is running 

while the rest of the device is sleeping. This 

allows very fast start-up combined with low 

power consumption. In Extended Standby 

mode, both the main oscillator and the 

asynchronous timer continue to run. 

Atmel offers the Q Touch  library for 

embedding capacitive touch buttons, sliders 

and wheels functionality into AVR 

microcontrollers. The patented charge-

transfer signal acquisition offers robust 

sensing and includes fully de bounced 

reporting of touch keys and includes 

Adjacent Key Suppression technology for 

unambiguous detection of key events. The 

easy-to-use Q Touch Suite toolchain allows 

you to explore, develop and debug your own 

touch applications. 

The device is manufactured using Atmel’s 

high density non-volatile memory 

technology. The On-chip ISP Flash allows 

the program memory to be reprogrammed 

In-System through an SPI serial interface, 

by a conventional nonvolatile memory 

programmer, or by an On-chip Boot 

program running on the AVR core. The 

Boot program can use any interface to 

download the application program in the 

Application Flash memory. Software in the 

Boot Flash section will continue to run 

while the Application Flash section is 

updated, providing true Read-While-Write 

operation. By combining an 8-bit RISC CPU 

with In-System Self-Programmable Flash on 

a monolithic chip, the Atmel ATmega328/P 

is a powerful microcontroller that provides a 

highly flexible and cost effective solution to 

many embedded control applications. The 

ATmega328/P is supported with a full suite 

of program and system development tools 

including: C Compilers, Macro Assemblers, 

Program Debugger/Simulators, In-Circuit 

Emulators, and Evaluation kits. 
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3.2 Atmega 328 architecture 

 

 
FIG NO 3.2 Atmega 328 architecture 

Basically, the processor of the Arduino 

board uses the Harvard architecture where 

the program code and program data have 

separate memory. It consists of two 

memories such as program memory and data 

memory. Wherein the data is stored in data 

memory and the code is stored . 

3.3 ATMEGA328 PIN DIAGRAM 

 
FIG NO 3.3 ATMEGA328 PIN DIAGRAM 

 

 
An Arduino board is a one type of 

microcontroller based kit. The first Arduino 

technology was developed in the year 2005 

by David Cuartielles and Massimo Banzi. 

The designers thought to provide easy and 

low cost board for students, hobbyists and 

professionals to build devices. Arduino 

board can be purchased from the seller or 

directly we can make at home using various 

basic components. The best examples of 

Arduino for beginners and hobbyists 

includes motordetectors  and thermostats, 

and simple robots. In the year 2011, 

Adafruit industries expected that over 3lakhs 

Arduino boards had been produced. But, 

7lakhs boards were in user’s hands in the 

year 2013. Arduino technology is used in 

many operating devices like communication 

or controlling. 

Arduino Technology 

A typical example of the Arduino board is 

ArduinoUno.It includes an ATmega328 

microcontroller and it has 28-pins 

 
FIG 3.4Arduino Pin Diagram 

The pin configuration of the Arduino 

Uno board is shown in the above. It consists 

of 14-digital I/O pins. Wherein 6 pins are 

used as pulse width modulation o/ps and 6 
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analog i/ps, a USB connection, a power jack, 

a 16MHz crystal oscillator, a reset button, 

and an ICSP header. Arduino board can be 

powered either from the personal computer 

through a USB or external source like a 

battery or an adaptor. This board can operate 

with an external supply of 7-12V by giving 

voltage reference through the IO Ref pin or 

through the pin Vin. 

Digital I/Ps 

It comprises of 14-digital I/O pins, 

each pin take up and provides 40mA current. 

Some of the pins have special functions like 

pins 0 & 1, which acts as a transmitter and 

receiver respectively. For serial 

communication, pins-2 & 3 are external 

interrupts, 3,5,6,9,11 pins  delivers PWM 

o/p and pin-13 is used to connect LED. 

 

III. SOFTWARE DISCRIPCTION 

3.1 How to program an Arduino? 

The main advantage of the Arduino 

technology is, you can directly load the 

programs into the device without the need of 

a hardware programmer to burn the 

program. This is done because of the 

presence of the 0.5KB of boot loader that 

allows the program to be dumped into the 

circuit. The Arduino tool window contains a 

toolbar with a various buttons like new, 

open, verify, upload and serial monitor. And 

additionally it comprises of a text editor 

(employed to write the code), a message 

space (displays the feedback) like showing 

the errors, the text console, that displays the 

o/p & a series of menus just like the file, 

tool menu & edit. 

 
FIG NO 3.5 ARDUINO SOFTWARE 

3.2Arduino Program 

Programming into the Arduino board is 

called as sketches. Each sketch contains of 

three parts such as Variables Declaration, 

Initialization and Control code. Where, 

Initialization is written in the setup function 

and Control code is written in the loop 

function. 

The sketch is saved with .ino and any 

operation like opening a sketch, verifying 

and saving can be done using the tool menu. 

The sketch must be stored in the sketchbook 

directory. 

● Select the suitable board from the serial port 

numbers and tools menu. 

● Select the tools menu and click on the 

upload button, then the boot loader uploads 

the code on the microcontroller. 

Basic Functions of Arduino Technology 

Digital read pin reads the digital value of the 

given pin. Digital write pin is used to write 

the digital value of the given pin. Pin mode 

pin is used to set the pin to I/O mode. 

Analog read pin reads and returns the value. 

Analog write pin writes the value of the pin. 

Serial. Begins pin sets the beginning of 

serial communication by setting the rate of 

bit. 

Advantages of Arduino Technology 

It is cheap It comes with an open supply 

hardware feature that permits users to 

develop their own kit The software of the 

Arduino is well-suited with all kinds of in 
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operation systems like Linux, Windows, and 

Macintosh, etc. 

It also comes with open supply software 

system feature that permits tough software 

system developers to use the Arduino code 

to merge with the prevailing programming 

language libraries and may be extended and 

changed. 

IV.HARDWARE RESULTS: 

V.ADVANTAGES &APLLICATIONS:  
 Highly sensitive, low cost and reliable 

circuit. 

 Works according to the soil moisture 

condition. 

 Complete elimination of manpower. 

 Fully automated irrigation system which 

will turn ON and OFF a water pump as per 

the level of moisture in soil.                           

Applications: 
 Irrigation in fields. 

 Irrigation in gardens and parks. 

 Very efficient for paddy, rice fields. 

 Pisciculture. 

VI.CONCLUSION:  

In present days especially formers are facing 

major problems in watering their agriculture 

fields, it’s because they have no proper idea 

about when the power is available, so that 

they can pump water. Even after then they 

need to wait until the field is properly 

watered, which makes them to stop doing 

other activities.  Here is an idea which helps 

not only formers even for watering the 

gardens also, which senses the soil moisture 

and switches the pump automatically when 

the power is ON. 
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