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Abstract: 
This paper aims in providing a user friendly, reliable and automated water pumping system 

using arduino. The paper aims in designing a system which is capable of detecting moisture 

level in the soil and capable of taking the decision of switching ON/OFF water pump. The 

system also uses temperature sensor to detect the temperature and automatically the fan speed 

can be controlled like coolants. The microcontroller, arduino forms the heart of the device 

and there are also soil-moisture sensors, which are meant - for detecting the moisture in the 

soil and is programmed with the arduino software. The system also uses temperature sensor 

based fan speed control system using DC fan. The proposed technique can help in reducing 

deaths of people due to current shocks at fields and also to on/off the motor automatically by 

using soil moisture sensors at fields which avoidsthe  need of a human being. 
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1   Introduction 
 

Now a day’s technology is running with time, it completely occupied the life style of 

human beings. Even though there is such an importance for technology in our routine life 

there are even people whose life styles are very far to this well known term technology[1]-

[3]. So it is our responsibility to designfew reliable systems which can be even efficiently 

used by them.Using the water in the farm for irrigation is one ofthe most water consumptions 

in the planet. Irrigationwater management requires timely application of theright amount of 

water.  

Competition for water, highpumping coasts, limited water resources andconcerns for 

environment are making good irrigationmanagement more important[4][5]. In the world, 

waterdevelopment for agriculture is a priority, but poorlydesigned and planned irrigation 

water managementprocedures and practices undermines efforts toimprove livelihoods and 

exposes people andenvironment to risks. By far, one of the largestlosses of the plant materials 

in the farm is the directresult of the improper irrigation scheduling[6][7] 

.Irrigation too little can cause bad or weak yields; onthe other hand, irrigation too 

frequently can causewater runoff and leaching of nitrates andfertilization materials bellow the 

root zone. Thereare many types of irrigation control systemsavailable in the market. The most 

common types are digital controllers using microcontrollers and analogcontrollers[8]. These 

controllers are based on themeasurement of the soil water tension.  

Soil watertension, soil water suction, or soil water potential areall terms describing 

the energy status of soil water.Soil water tension is a measure of the amount ofenergy with 

which water is held in the soil andrepresents the energy required to extract water fromthe soil. 
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This is expressed in negative pressure.There are many types of sensors in the market thatcan 

be used to measure the soil tension. Some ofthese sensors are based on resistance principle 

andsome based on capacitance principle[9][10]. 

Out of different microcontrollersavailable in the market, the one, which is single 

board microcontroller, descendant of the open-source wiring platform designed to make the 

process of using electronics in multidisciplinary projects was Arduino. It is an open source  

microcontroller platform of electronics prototyping based on flexible and good interface 

between hardware cum software.Here in this project we used .Arduino Uno, a 

microcontroller board based on the ATmega328. 

This paper deals with arduino microcontrollerto switch on/off the water pump 

automatically when the soil moisture sensor detects the water level to the plant. The system 

also includes temperature sensor based fan speed control system.The proposed controlling 

technique can be used to reduce deaths of people due to current shocks at fields and also to 

on/off the motor automatically by using soil moisture sensors at fields which avoids need of a 

human being. 

 

2   Arduino 
 

An embedded system is a computer system designed to perform one or a few dedicated 

functions often with real-time computing constraints. It is embedded as part of a complete 

device often including hardware and mechanical parts. By contrast, a general-purpose 

computer, such as a personal computer (PC), is designed to be flexible and to meet a wide 

range of end-user needs.Embedded systems control many devices in common use 

today.Embedded systems are controlled by one or more main processing cores that 

aretypically either microcontrollers or digital signal processors (DSP). The key characteristic, 

however,is being dedicated to handle a particular task, which may require very powerful 

processors. Forexample, air traffic control systems may usefully be viewed as embedded, 

even though they involvemainframe computers and dedicated regional and national networks 

between airports and radar sites.Since the embedded system is dedicated to specific tasks, 

design engineers can optimize it to reduce the size and cost of the product and increase the 

reliability and performance. Some embedded systems are mass-produced, benefiting from 

economies of scale.Physically embedded systems range from portable devices such as digital 

watches and MP3 players, to large stationary installations like traffic lights, factory 

controllers, or the systems controlling nuclear power plants. Complexity varies from low, 

with a single microcontroller chip, to very high with multiple units, peripherals and networks 

mounted inside a large chassis or enclosure. 

Arduino is a small microcontroller boardwith a USB plug to connect to the computer 

and a number of connection sockets that can be wired up to external electronics, such as 

motors, relays,light sensors, laser diodes, loudspeakers,microphones, etc. They can either be 

poweredthrough the USB connection from the computer or from a 9V battery. They can be 

controlled from the computer or programmed by the computer and then disconnected and 

allowed to work independently. Arduino Uno, a microcontroller board based on the 

ATmega328 is used in this project. The hardware consists of a simple open hardware design 

for the Arduino board with an on-board input/output support. The software consists of a 

standard programming language compiler and the boot loader that runs on the arduino board.  

The Arduino integrated development environment (IDE) is a cross-

platform application written in Java, and is derived from the IDE for the Processing 

programming language and the Wiring projects. It is designed to introduce programming to 

artists and other newcomers unfamiliar with software development. It includes a code editor 

with features such as syntax highlighting, brace matching, and automatic indentation, and is 

http://en.wikipedia.org/wiki/Boot_loader
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also capable of compiling and uploading programs to the board with a single click.Arduino 

hardware is programmed using a Wiring-based language (syntax and libraries), similar 

to C++ with some slight simplifications and modifications, and a processing-based Integrated 

Development Environment(IDE). Arduino boards can be purchased pre-assembled or as do-it 

–yourself kits. Hardware design information is available for those who would like to 

assemble an Arduino by hand. 

The Arduino board is where the code is written and executed. Arduino senses the 

environment by receiving input from a variety of sensors and can affect its surroundings by 

controlling lights, motors and other actuators. The microcontroller on the board is 

programmed using the Arduino programming language and the Arduino development 

environment (based on Processing). Arduino projects can be stand-alone or can communicate 

with software running on a computer (e.g. Flash, Processing, MaxMSP and Megunolink). 

The hardware reference designs (CAD files) are available under an open-source license 

which is free to adapt to our needs. The open-source Arduino environment makes it easy to 

write the code and upload it to the I/O board. It runs on Windows, Mac OS X, and Linux. In 

addition to all the features of the previous board, the Uno now uses an ATmega8U2 instead 

of the FTDI chip. This allows for faster transfer rates and no drivers  are needed for Linux or 

Mac (in file for Windows is needed), and the ability to have the Uno show up as a keyboard, 

mouse, joystick, etc. 

 

3   HARDWARE DESCRIPTION 
 

In this section the block diagram of the project and design aspect of independent modules are 

considered. Block diagram is shown in Fig.1. 

The main blocks included in the hardware design are: 

1. Arduino 

2. Regulated power supply 

3. Crystal oscillator 

4. Reset button 

5. Soil moisture sensor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Block diagram of Industrial Process control and automation System 

http://en.wikipedia.org/wiki/Wiring_(development_platform)
http://en.wikipedia.org/wiki/C%2B%2B
http://en.wikipedia.org/wiki/Processing_(programming_language)
http://en.wikipedia.org/wiki/Integrated_development_environment
http://en.wikipedia.org/wiki/Integrated_development_environment
http://en.wikipedia.org/wiki/Integrated_development_environment
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The basic circuit used for the regulated power supply is as shown in Fig.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Circuit for the regulated power supply 

 

The process of transforming energy from one device to another is called 

transformation. For transforming energy we use transformers.Now -a -days Bridge rectifier is 

available in IC with a number of DB 107. In our project we are using this IC in place of 

bridge rectifier. 

The schematic diagram and interfacing of arduino with each module is considered 

which is as shown in Fig.3. 

 

 

 

 

 

 

 

 

 

 

Fig.3.Schematic diagram of the proposed System 

 

The hardware setup for the proposed paper is as shown in Fig.4. 
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Fig.4.Hardware setup 

 

The above schematic diagram of System explains the interfacing section of each 

component with micro controller and LM324, LM35 sensor. Crystal oscillator connected to 

9th and 10th pins of micro controller and regulated power supply is also connected to micro 

controller and LED’ s also connected to micro controller through resistors.Crystal oscillator 

and reset button which are connected to micro controller. The two pins of oscillator are 

connected to the 9th and 10th pins of micro controller; the purpose of external crystal 

oscillator is to speed up the execution part of instructions per cycle and here the crystal 

oscillator having 20 MHz frequency. To get the LCD display  LCD RS pin to digital pin 12 

LCD Enable pin to digital pin 11LCD D4 pin to digital pin 5 LCD D5 pin to digital pin 

4LCD D6 pin to digital pin 3 LCD D7 pin to digital pin 2.Additionally, wire a 10K pot to 

+5V and GND, with it's wiper (output) to LCD screens VO pin (pin3) 

The moisture sensor uses the two probes to pass current through the soil and then it 

reads that resistance to get the moisture level. Two wires placed in the soil pot form a 

variable resistor, whose resistance varies depending on soil moisture. This variable resistor is 

connected in a voltage divider configuration, and Arduino collects a voltage proportional to 

resistance between the 2 wires.Insert the 2 probes (wires, pcb) in the dry soil and measure the 

resistance value and then pour water and measure it again.  Use a mid-value for the resistor 

(eg: 50kΩ for 100kΩ in dry soil and 10kΩ in wet). 

The transistor acts like a switch, controlling the power to the motor, Arduino pin 3 is 

used to turn the transistor on and off and is given the name 'motorPin' in the sketch.When the 

sketch starts, it prompts you, to remind you that to control the speed of the motor you need to 

enter a value between 0 and 255 in the Serial Monitor.The pin D3 of the Arduino is 

connected to the resistor. Just like when using an LED, this limits thecurrent flowing into the 

transistor through the base.There is a diode connected across the connections of the motor. 

Diodes only allow electricityto flow in one direction (the direction of their arrow).When you 

turn the power off to a motor, you get a negative spike of voltage, that can damage  the 

Arduino or the transistor. The diode protects against this, by shorting out any such reverse 

current from the motor. 

The other method to find the resistor’s value is to try different values or use a 

potentiometer. Insert the probes into the soil that has the desired moisture when to light up 

the LED and signal that the plant needs water.Adjust the potentiometer and see the point at 

which it starts to light. Measure the potentiomenter current value and replace it with a fixed 

resistor. 
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The temperature and light sensors are easy: connect one end of each sensor to +5v on 

the arduino and the other end to both an analog i/o on the arduino and a 10k resistor. Then, 

connect the other end of the resistor to arduino ground and revel in your sensor-building 

skills. For better results, using the 3.3v reference voltage as ARef instead of the 5V will be 

more precise and less noisy 

 

4 SOFTWARE DESCRIPTION 
 

Arduino is a tool for making computers that cansense and control more of the 

physical world. It's an open-source physical computing platform based on a simple 

microcontroller board, and a development environment for writing software for the 

board.Arduino can be used to develop interactive objects, taking inputs from a variety of 

switches or sensors, and controlling a variety of lights, motors, and other physical outputs. 

Arduino projects can be stand-alone, or they can be communicate with software running on 

the computer (e.g. Flash,  Processing, MaxMSP.)  

The boards can be assembled by hand or purchased preassembled; the open-source 

IDE can be downloaded for free. The Arduino programming language is an implementation 

of Wiring, a similar physical computing platform, which is based on the Processing 

multimedia programming environment.Arduino projects can be stand-alone, or they can be 

communicate with software running on the computer (e.g. Flash,  Processing, MaxMSP.) The 

boards can be assembled by hand or purchased preassembled; the open-source IDE can be 

downloaded for free. The Arduino programming language is an implementation of Wiring, a 

similar physical computing platform, which is based on the Processing multimedia 

programming environment. 

It is a feature of most Arduino boards that they have an LED and load resistor 

connected between pin 13 and ground; a convenient feature for many simple tests. The 

previous code would not be seen by a standard C++ compiler as a valid program, so when the 

user clicks the "Upload to I/O board" button in the IDE, a copy of the code is written to a 

temporary file with an extra include header at the top and a very simple main() function at the 

bottom, to make it a valid C++ program. 

The program for the soil moisture sensing in the arduino is as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5. Arduino program for soil sensing. 

 

The program code for LCD display in the  arduino is as follows and as shown in Fig.6 

http://en.wikipedia.org/wiki/Main_function
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Fig.6. Arduino program for LCD display 

 

 

The program for Temperature sensing and light sensor in Arduino is as follows and as 

shown in Fig.7.: 

 

 

 

Fig.7. Arduino program for Temperature sensor 

 

The program for D.C motor running in Arduino is as follows and as shown in Fig.8.: 
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Fig.7. Arduino program for D.C motor  

 

The total program is run at a time and the results are observed. This paper is useful for the 

agricultural purposes where moisture is continuously needed. And sometimes at rural areas 

the electric wires may fall on the ground. Since the moisture content is high on the ground the 

person whot touches the ground may experience a shock.So in order prevent from the shocks 

this paper may be useful and is also useful in recognizing the content of the moisture in the 

ground.If the moisture content is low then the bulb glows and indicates that the moisture is 

low. 

 

5  RESULTS AND DISCUSSIONS 
 

Measuring soil moisture is important in agriculture to help farmers manage their 

irrigation systems more efficiently. Not only are farmers able to generally use less water to 

grow a crop, they are able to increase yields and the quality of the crop by better management 

of soil moisture during critical plant growth stages. 

The proposed technique has many advantages like 

 

i. Reducing the risk of electric shocks, deaths due to poisonous creatures in the fields. 

ii. Temperature sensor based fan speed control. 

iii. Visual display using LCD display unit. 

iv. Watering depends on the moisture level present in the field. 

v.  Automatic controlling of water pump. 

vi.  Efficient and low cost design. 

vii. Fast response. 

viii. User friendly. 

 

6 CONCLUSIONS 
 

This proposed technique is designed to operate a water pump automatically based on 

the soil moisture sensor detection of sufficient water to the plant or in fields and also 
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temperature sensor based fan speed control. The switching mechanism can be done 

automatically with the help of microcontroller using relays. The proposed controller 

eliminates the manual switching mechanism used by the farmers to ON/OFF the irrigation 

system. The system is also designed for temperature sensor based fan speed 

control.Integrating features of all the hardware components used have been developed in it. 

Presence of every module has been reasoned out and placed carefully, thus contributing to the 

best working of the unit. Secondly, using highly advanced IC’s with the help of growing 

technology, the project has been successfully implemented.  
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