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Abstract: India is an agrarian country, widely producing 

and consuming the agricultural products in larger quantities 

due its tradition nature. But the records show that one 

fourth of the total crop production is lost because of the 

implementation of traditional and old techniques for 

cultivation, harvesting, storage, transport and marketing. So, 

it has become a need to minimize the loss percentage and 

improve the quality and quantity of crop production during 

harvesting and post-harvesting processes. The proposed 

method supports automatic crop protection during the 

process of harvesting and even after harvesting due to the 

advanced techniques introduced in it. The proposed system 

also protects the crop from rain, heavy wind and 

temperature rise during the harvest. The farmer gets the 

information about the conditions regularly with the help of a 

display. The proposed system is equipped with the 

operational roof movement, moisture sensors and pressure 

sensors to complete the desired task effectively. The system is 

implemented using a microcontroller, sensors, activators 

and GSM module for the process. This system is very useful 

for small farmers with minimum implementation cost, less 

crop loss and affordable labor thereby bettering the 

economic conditions and producing the crops at greater 

profits. 
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Introduction 

As per the recent government reports, more than 100 crores 

rupees is lost during and after harvesting [1]. Due to improper 

cultivation methods, rejection of the produce at the mandis 

due to substandard product quality, delay in yield distribution 

process, the farmers are at loss. Huge quantity is wasted, 

‘saving a grain is similar to producing a grain’. Hence it is 

quite necessity of the government and as well as private sector 

people to help improve the conditions in each of the phases 

from seeding to marketing of the value chain. This is possible 

by involving agriculturists, technologists and scientists in the 

process for quality produce, thus ensuring the food security of 

the country [2].  The losses are because of lack of 

infrastructure during harvest and after harvest. Limited 

knowledge of good practices for specific crops to the farmers 

and market trends of demand and supply are prime concerns.   

Small farmers are vital for India’s economy and defined as 

holding less than two hectare of land constitute about 80% of 

country’s farmer community [3]. India is currently the second 

largest producer of agricultural commodities after china in the 

world and yet, faces the threat of food and nutrition insecurity. 

As indicated by the Global Hunger Index 2014, India ranks 55 

out of the world’s 120 hungriest nations even behind countries 

like Nepal (44) and Sri lanka (39). Despite sufficient food 

availability it is learnt that about 25% of Indians go to bed 

empty belly. A World Bank report says that it is almost five 

times more than china and twice that of sub-Saharan Africa, 

the malnutrition cases are reported: it is India’s Silent 

Emergency [4]. If these losses are addressed the food 

insecurity issues can be reduced.  

Existing System: In existing system we don’t have any 

methods or devices for smart farming. The owner doesn’t 

have any idea about his farm if he is not near to that place. 

Sometimes if it rains the plants will get water more than 

enough which will kill them. If any gases are surrounding then 

we don’t get any information and we cannot save plants or we 

don’t have any source to send this harmful gases out of the 

farm. So moved to propose the system which will work based 

on sensors. 

Proposed System: The proposed system reduces the human 

effect in a farm by displaying and sending the information 

through LCD and GSM. The message will be send to the user 

whenever the sensors crosses their threshold limits. In this the 

roof will be opened when the sensors have minimum value, 

whenever it exceeds, the roof will be automatically closed. 

The exhaust fan will run if the temperature rises or the 

gaseous condition inside the house increases. The roof also 

closes if heavy winds are detected that is the air pressure 

increases. The proposed system is centrally controlled by the 

microcontroller and all the sensors and activators are initiated 

through the central controller.  

I. Objectives  

In this project, different sensors are used to detect rainfall, 

measure the temperature, pressure conditions and gases for 

protecting the crop. The main objective of this work is to 

reduce/minimize problems faced by farmers during harvesting 

and also after the harvest, by informing weather conditions or 

rather environmental conditions for necessary action. 

II. Block Diagram 

The block diagram shows (figure 1) the requirements and 

connections of different sensors and activation equipment of 

the system. 

 
Figure 1: Block diagram of automatic crop protection systems 
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ARDUINO: The Arduino microcontroller based board is a 

simple to use, single board PC that has increased its presence 

due its flexible and easy to use in Automation industry. The 

Arduino comes in numerous versions, for the proposed work 

Arduino Mega 2560 is used, which is board based on Atmega 

2560 microcontroller (figure 2). This board comes with 54 

digital I/O pins and 16 analog pins with more memory space 

to accommodate the code. The board has a crystal oscillator 

generating a frequency of 16MHz. the board has a USB cable 

port to connect computer for code transfer. A DC power jack 

is attached to power the board. The ICSP (In-circuit Serial 

Programming) is used for programming the arduino.  

 
Figure 2: Arduino Mega 2560 board. 

LCD (Liquid Crystal Display): An electronic display is 

essential for the visualization of the required data and it used 

in various applications. The basic display commonly used is a 

16x2 Liquid Crystal Display (LCD) which uses seven 

segment concepts for its operation. This display is quite 

economical and reliable for easy programming which makes it 

more applicable in various fields. The specification 16x2 

specifies that it can display 16 characters per line and there are 

2 such lines. In this display each character is shown in 5x7 

pixel matrix. This component consists of two registers; 

Command register and Data register. The command register 

acts as storage for the command instructions given to the 

display. A command is an instruction given to LCD for 

performing defined tasks like initialization, clearance of 

screen, setting the position of cursor and display controlling. 

The data register saves the contents to be displayed on the 

LCD. The data will be the ASCII value of the character to be 

displayed on the LCD. 

 

POWER SUPPLY: A power supply is a device which 

delivers an exact voltage to another device as per its needs. 

There are many power supplies available today in the market 

like regulated, unregulated, variable etc, and the decision to 

pick the correct one depends entirely on what device you are 

trying to operate with the power supply. Power supplies, often 

called power adapters, or simply adapters, are available in 

various voltages, with varying current capacities, which is 

nothing but the maximum capacity of a power supply to 

deliver current to a load. Basically the power supply consists 

of a step down transformer, a bridge rectifier, a filter and 

finally a regulator. The specification of the items depends 

upon the required voltage, current and power for the driving 

circuit or the load connected to it. The supply can be through a 

battery or can be generated through solar cells.  

RELAY: Relays are simple switches which are operated 

electrically as well as mechanically. Relays have a set of 

contacts and an electromagnet. When the electromagnet is 

energized the relay contacts are made and if de-energized they 

release the contacts. They are very much importance for 

switching high power signals.  The relay used here is to 

operate or switch on the fan for exhaust whenever it finds the 

temperature inside the farm house increases or the gaseous 

condition is bad.   

TEMPERATURE SENSORS: Temperature sensors are used 

in various applications like food processing, environmental 

control, medical applications, chemical reactions and 

automotive industry. Temperature sensors usually evaluate 

heat in particular location for the successful completion of the 

particular task so as to exterminate the risk of damage of the 

desired system.   

Temperature sensors are of two categories; they are contact 

type and noncontact type. The Contact type sensors are touch 

free sensors which consists of thermocouples & thermistors 

and non-contact sensors generally measure the thermal 

radiation released by a heat source to detect its temperature. 

The latter type evaluates temperature from far distance and is 

used in hazardous environmental conditions. A thermocouple 

 is a combination of junctions which are formed by two 

distinct and dissimilar metals. One junction refers to a 

reference temperature and the other one is the temperature to 

be calculated. They start their mechanism when a temperature 

difference leads to a voltage which relies on temperature and 

it in turn converted into a temperature reading. 

Thermocouples are more economical and reliable in nature. 

Thermistors are less expensive, easily available and flexible 

temperature sensors as they are for simple temperature 

measurements. They are structured with the semiconductor 

material with a temperature sensitive resistivity. Thermistors 

are different from resistance temperature detectors in terms of 

structure and mechanism. Thermistors are of two types;   

positive temperature coefficient thermistor and negative 

temperature coefficient thermistor. Based on the requirements 

any of the two can be used. 

 

GSM: GSM is acronym for Global System for Mobile 

Communications. It is a standard set created by the European 

Telecommunications Standards Institute (ETSI) to depict 

conventions for second era (2G) computerized cell systems 

utilized by cellular telephones. A Modem is a gadget which 

regulates and demodulates signals as required to meet the 

correspondence prerequisites. It tweaks a simple bearer sign to 

encode computerized data, furthermore demodulates such a 

transporter sign to translate the transmitted data. A GSM 

Modem is a gadget that adjusts and demodulates the GSM 

signals and in this specific case 2G signals. The modem we 

are utilizing is SIMCOM SIM900. It is a Tri-band 

GSM/GPRS Modem as it can distinguish and work at three 

frequencies (EGSM 900 MHz, DCS 1800 MHz and PCS1900 

MHz). Default working frequencies are EGSM 900MHz and 

DCS 1800MHz. 

 

Sim900 is a generally utilized as a part of numerous 

undertakings and henceforth numerous variations of 

improvement sheets for this have been created. These 

improvement sheets are outfitted with different components to 

make it simple to speak with the SIM900 module [5]. A few 

sheets give just TTL interface while a few sheets incorporate a 

RS232 interface and some others incorporate a USB interface. 

On the off chance that your PC has a serial port (DB9) you 

https://www.theengineeringprojects.com/wp-content/uploads/2018/06/introduction-to-arduino-mega2560-2.png
http://www.digikey.com/product-search/en/sensors-transducers/thermocouple-temperature-probe/1966314?site=us&lang=en
http://www.digikey.com/product-search/en/sensors-transducers/thermocouple-temperature-probe/1966314?site=us&lang=en
http://www.digikey.com/product-search/en?site=us&lang=en&Keywords=sensors+transducers+thermistors
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can purchase a GSM Modem that has both TTL and RS232 

interfacings in economy. 

Sim900 GSM module utilized here comprises of a TTL 

interface and a RS232 interface. The TTL interface permits us 

to specifically interface with a microcontroller while the 

RS232 interface incorporates a MAX232 IC to empower 

correspondence with the PC. It additionally comprises of a 

ringer, radio wire and SIM space. Sim900 in this application 

is utilized as a DCE (Data Circuit-ending Equipment) and PC 

as a DTE (Data Terminal Equipment). 

MQ-2  Semiconductor Sensor for Combustible Gas: The 

Sensitive material used in MQ-2 gas sensor is SnO2, which 

has lower conductivity in clean air and increases with 

contamination. When the particular/target combustible gas 

that exist in the air, the sensor’s conductivity is increases as 

with the gas concentration. A simple electro circuit is used, 

and it Converts change in conductivity to correspond output 

signal of gas concentration. MQ-2 gas sensor has high 

sensitivity to LPG, Propane and Hydrogen, also could be used 

for detection of Methane and other combustible vapor, its cost 

is low and suitable for different application. 

Rain drop sensor:  The rain drop sensor module is an easy 

tool for rain detection. It can be used as a switch when 

raindrop falls through the raining board and also for 

measuring rainfall intensity. The module features, a rain board 

and the control board that is separate for more convenience, 

power indicator LED and an adjustable sensitivity though a 

potentiometer.  

BMP180 pressure sensor: The demand for pressure 

measuring instruments increased during the steam age. When 

pressure sensing technologies were first manufactured they 

were mechanical and used Bourdon tube gauges to move a 

needle and give a visual indication of pressure. Nowadays we 

measure pressure electronically using pressure transducers 

and pressure switches. 

 
Figure 3: pressure sensor module 

 

DC MOTOR: In some places a DC Motor is controlled by 

8051 microcontroller. The maximum current that can be 

sourced or sunk from a 8051 microcontroller is 15 mA at 5v. 

But a DC Motor need current very much more than that and it 

need voltages 6v, 12v, 24v etc, depending upon the type of 

motor used. Another problem is that the back emf produced 

by the motor may affect the proper functioning of the 

microcontroller. Due to these reasons we can’t connect a DC 

Motor directly to a microcontroller. 

 

Figure 4: DC motor 

To overcome these problems a H-Bridge using transistors may 

be incorporated. Freewheeling diodes or Clamp diodes should 

be used to avoid problems due to back emf. Thus it requires 

transistors, diodes and resistors, which may make the circuit 

bulky and difficult to assemble. To overcome this problem the 

L293D driver IC is used [6]. It is a Quadruple Half H-Bridge 

driver. The switching of L293D using a microcontroller is 

easily controlled. There are two IC’s in this category L293D 

and L293. L239D can provide a maximum current of 

600mA from 4.5V to 36V while L293 can provide up to 1A 

under the same input conditions. All inputs of these ICs are 

TTL compatible and clamp diodes are provided with all 

outputs. They are used with inductive loads such as relays 

solenoids, motors etc. 

L293D contains four Half H Bridge drivers and are enabled in 

pairs. EN1 is used to enable pair 1 (IN1-OUT1, IN2-OUT2) 

and EN2 is used to enable pair 2 (IN3-OUT3, IN4-OUT4). 

We can drive two DC Motors using one L293D, in this work 

only one is used. Second DC Motor can be connected to 

driver pair 2 according to the needs. 

IV. Results And Discussions 

The controller used in this is Arduino and the code by which 

we instruct can be written in Embedded C. The sensors like 

LM35, BMP180 Pressure sensor, MQ-2 sensors are used. 

There will be some threshold value given to every sensor up 

to that the roof will be open. If the sensors crossed the 

threshold values given by the user then the roof will be 

automatically closed. The fan used in this is connected to 

relay which starts rotating when MQ-2 sensor exceeds the 

given value. It will send the gas out of the farm. The 

information will be send to the user through GSM and it can 

be displayed in the LCD.  

Advantages:  

 Can monitor from anywhere because it sends messages 

 Reduce man power 

 Provides a healthy, beautiful landscape 

 Reduces water waste 

 Saves money 

 Provides convenience  

Applications: 

 In agriculture lands 

 In houses 

 In nurseries  

https://electrosome.com/wp-content/uploads/2012/06/DC-Motor.gif
https://electrosome.com/l293d-quadruple-half-h-dc-motor-driver/
https://electrosome.com/dc-motor-driving-using-h-bridge/
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Fig 5: Prototype Model 

 

     V.  CONCLUSIONS 

In this project a smart harvesting field monitoring by different 

sensors is designed and a prototype model is developed. By 

this system the farm or field conditions are monitored from 

home. This approach may bring a change in the agro-

production and agribusiness. It is expected to reduce the 

losses during harvesting and also after the harvest. The 

concept can be extended on green house and warehouse. 

 
Fig 6: Prototype in working condition 
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