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ABSTRACT 
In the present age, automation in agriculture is a major concern in our day-to-day life.Appropriate environmental conditions are 

necessary for optimum plant growth, improved crop,and efficient use of water and other resources. The main objective of this 

paper is to manage the crop field automatically  and  the  accurate  position  of  the crop  field  information will  be transmitted 

through SMS via GSM. In this system, the ultrasonic sensor and humidity sensor are used to monitor water level in soil and 

moisture level in air. An algorithm was developed with threshold values of humidity level and compare it with the desired values 

given by the user and if that values goes below desired value then automatically spray the water into leaves.In addition to, 

fertilizer and pesticides fed by pump at regular intervals. With the help of laser sensor, it is able to detect any disturbance 

(animals) at crop  field and creates alarm. The plant growth. All the units were controlled by PIC microcontroller. The sensor 

information deliver to farmer by using GSM modem.  
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INTRODUCTION 

 
 Agriculture is human kind’s oldest and still its most important economic activity,providing the food, 
necessary for our survival.With a rapidly  growing global population,must double the agricultural production if it 
is meet the increasing demand for food and other resource.Given limited land,water and labor resources,it is 
estimated that the efficiency of agricultural productivity must increase by 25% to meet the goal.Irrigation which 
uses 85% of available freshwater resources in worldwide, and this percentage will continue to be dominant in 
water consumption because of population growth and increased food demand.Excess fertilizer usage erodes the 
land quality and polluted the ground water.Experiencing unexpected losses in agriculture due to adverse climate 
or pest attack is common problems in life of farmer and also movement of wild animal in their crop field which 
cause sudden and disastrous loss both to the crop and sometimes to human life.Harvesting is the important work 
in agriculture production.To identifies Irrigation, to fed fertilizer and pesticides at regular interval and protecting 
the crop against animal and harvesting time of crop are the fundamental problem in agriculture.Because of these 
above problem automation is important for crop field management.Wireless technology  using various sensors  
for detecting exact agriculture position.People are utilizing the merits of embedded system into monitoring and 
control system for agriculture parameter.  
 
Related Work: 
 An automated irrigation sensor uses  a smartphone to capture and process digital images of the soil nearby 
the root zone of the crop, and estimates optically the water contents[1]. To develop  optimize water use for 
agricultural crops to save 90% of water using this system compared with traditional system. The system has a 
distributed wireless network of soil-moisture and temperature sensors placed in the root zone of the plants[2]. The 
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response monitoring system measure the moisture of the soil, compare it with the desired values given by the user 
and generate alert if soil moisture goes below desired value[3].To Monitoring agricultural environment for 
various factors such as  soil moisture,temperature and humidity along with other factors can be of significance[4]. 
To effectively  monitor the agriculture field by developing web application, data bases  and advanced mobile 
systems [5]. To testimony an indigenous  GSM  based  intelligent irrigation system which performs gathering of 
moisture from the field with the help of developed sensor and derive suitable  actuator(i:e motor). [6] In this 
method we can send SMS  to the farmers for irrigation scheduling .By this the farmers can known about the 
irrigation period[7]. To motivated the development of low  cost sensing systems to provide for low cost irrigation 
facilities and also to  provide for conservation of water at the same time[8]. In this method the multi-tag having  
the contextualized information such as disease and pest incidence. That information decoded by mobile phones 
and accessed easily by a viticulturalist[9]. This paper describes details of the design and instrumentation of 
variable rate irrigation, a wireless sensor network, and software for real-time in-field sensing and control of a site-
specific precision linear-move irrigation system[10]. 
 The major problem of related works were high cost because of using  individual soil moisture sensor for 
every plant in field and GPRS Network. Complex to design and access.GSM-based agriculture monitoring 
system serves as a reliable and efficient system for monitoring agricultural parameters.The use of mobile phone 
has become more common among the farmers.The system proves to be great boon to farmers whose agricultural 
field are located far away from their homes due to capability of remote control using cell phone,the farmer know 
about all the information about the crop field by intimation.The designed system is very simple to understand 
and handle. It is cheaper in cost and consumes less power.It can be operated by all age-groups of farmer. It is 
user friendly and can also be used by uneducated farmers. TheWireless monitoring of field not only allows user 
to reduce the human power, but it also allows user to see accurate changes in it.  
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Fig.1: Block Diagram. 
                            
Hardware Prototype: 
 The Hardware and software co design of today’s systems to Trade-off performance, power and 
dependability in multi-core processors. Software based techniques are severely limited by observability and 
control ability of the hardware due to strict abstraction layers. This give rise to the problem of matching the 
performance requirements of a specific application of a processor. 
 
A. Pic Micro Controller:  
 The major component used in this system is the PIC Micro Controller. The overall system is controlled by 
using this PIC micro controller. PIC 16F877A is one of the advanced microcontroller from Microchip. This 
controller is widely used for experimental and modern applications because of its low price, wide range of 
applications, high quality, and ease of availability. It is ideal for applications such as machine control 
applications, measurement devices, study purpose, and so on.The special features of PIC is High performance 
RISC CPU, Only 35 single word instructions to learn, Interrupt capability (up to 14 sources), Programmable 
code protection,Power saving SLEEP mode,Selectable oscillator options,Low power, high speed CMOS 
FLASH/EEPROM technology, Fully static design, Single 5V In-Circuit Serial Programming capability,In-
Circuit Debugging via two pins,Processor read/write access to program memory,Wide operating voltage range: 
2.0V to 5.5V Commercial, Industrial and Extended temperature  
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B.Ultrasonic Sensor:  
 Ultrasonic sensors are typically needed in such situations to indicate to the farmer when it is needed to 
irrigate the field and when not needed. Ultrasonic  sensors transmit ultrasonic waves from its  sensor head and 
again receives the ultrasonic waves reflected  from an object. By measuring the length of time  from the 
transmission to reception of the sonic wave, it  detects the position of the object .In this paper by using this  
ultrasonic sensor to check water level in the soil. The ultrasonic sensor measure the moisture of the soil, compare 
it with the desired values given by the user and automatically pump the water  if soil moisture goes below desired 
value, else soil moisture goes above the desired value the pump will automatically OFF. 
 
C.Humidity Sensor: 
 A humidity sensor senses, measures and reports the relative humidity in the air. It therefore measures both 
moisture and air temperature. Relative humidity is the ratio of actual moisture in the air to the highest amount of 
moisture that can be held at that air temperature. In this project we are using HC2004 humidity sensor. Humidity 
sensors detect the relative humidity of the immediate environments in which they are placed.. As air becomes 
hotter, it holds more moisture, so the relative humidity changes with the temperature. Most humidity sensors use 
capacitive measurement to determine the amount of moisture in the air. This type of measurement relies on two 
electrical conductors with a non-conductive polymer film laying between them to create an electrical field 
between them. Moisture from the air collects on the film and causes changes in the voltage levels between the 
two plates. This change is then converted into a digital measurement of the air’s relative humidity after taking 
the air temperature into account.  A humidity sensor can be used in both indoors and outdoors. Humidity sensors 
are available in both analog and digital forms. In this paper we measure the humidity content in environment 
and sprinkle water, if it is necessary. 
 
D.Ir Sensor:  
 Infrared(IR) light is electromagnetic radiation with a wavelength between 0.7 & 300µm,which equates to a 
frequency range between 1 & 430THz. IR sensor is used to know about harvesting time of crops. 
They work entirely by detecting the energy given off by other objects. PIR sensors don't detect or measure 
"heat"; instead they detect the infrared radiation emitted or reflected from an object. 
 
E.Laser Light Source: 
 Laser are used where objects or animals are to be  detected. Laser light consists of light waves of the same 
wave length with a fixed phase ratio (coherence). Laser source is used to pass the laser light throughout the field 
by using reflectors, to prevent animals entering into crop field. 
 
F.Photo Diode: 
 A photodiode is a type of photo detector capable of converting light into either current or voltage, 
depending upon the mode of operation. Photodiodes are similar to regular semiconductor diodes except that they 
may be either exposed (to detect vacuum UV or X-rays) or packaged with a window or optical fiber  connection 
to allow light to reach the sensitive part of the device. Many diodes designed for use specifically as a photodiode 
will also use a PIN junction rather than the typical PN junction. 
 
G.Relay Driver: 
 Driver is used to drive the relay.ULN2003 IC is used as driver. ULN2003 is high voltage, high current 
Darlington arrays each containing seven open collector darlington pairs with common emitters. Each channel 
rated at 500mA and can withstand peak currents of 600mA. This versatile device is useful for driving a wide 
range of loads including solenoids, relays DC motors. We can not connect the microcontroller directly to the 
relay, because the output of the microcontroller have low voltage level, but relay needs high voltage to drive the 
motor. The relay driver act as a amplifier. 
 
H.Relay: 
 Relays are switching devices.When a relay is energized or activated, contacts    are made or broken. They 
are used to control ac or dc power.A relay used to control several circuits by using low power signal or one 
signal.They are used to control the sequence of events  in the operation of a system such as an electronic heater, 
counter, and so on. Several relay contact can be operated to get several possible ON/OFF combinations. 
In this paper, 3 relays are used to drive the water pump, fertilizer pump, and pesticide pump. 
 
I. Level Translater: 
 It is used for interfacing with PIC. It is one of the serial port. It is used to convert 
TTL(HIGH=+5V,LOW=0V) signal to RS232 level(HIGH=-12V,LOW=+12V) to be fed to GSM 
modem and also the opposite. Typical voltage 1.5V, hysteresis voltage 0.5V. The controller operates at 
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TTL logic level (0-5V) whereas the serial communication in PC works on RS232 standards (-25 V to + 25V). 
This makes it difficult to establish a direct link between them to communicate with each other. The intermediate 
link is provided through MAX232. 
 
J. GSM : 
 GSM (Global System for Mobile) Modem is SIM900 Quad-band GSM device. It  works on frequencies 850 
MHZ, 900 MHZ, 1800 MHZ and 1900 MHZ. It is very compact in size and easy to use as plug in GSM Modem. 
The modem is coming with selectable interfacing voltage, which allows to connect 5V & 3V3 microcontroller 
directly without any level conversion chips. The baud rate is configurable from 9600-115200 through 
AT(Attention) commands. This GSM/GPRS TTL Modem has internal TCP/IP stack to enable User to connect 
with internet through GPRS feature. It is suitable for SMS as well as DATA transfer application in mobile 
phone to mobile phone interface. The modem can be interfaced with a Microcontroller using USART (Universal 
Synchronous Asynchronous Receiver and Transmitter) feature (serial communication) 
 

      
 
Fig. 2: GSM Based Agriculture Monitoring and Controlling System. 
 

 
 
Fig.3: LCD Display. 
 

                                 
 
Fig. 4: Mobile phone screen showing a typical agriculture monitoring  daily SMS message. 
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Conclusion: 
 In this paper the system is more easy on the pocket and comprehensible for farmers. It can be  operated  by 
all  age-groups of farmer. It consists of features and can be programmed according to the need of user. It can be  
reprogrammable  to  add more  features. Thus  it  can  be  used  to  check  the  parameters for  any  crop.  
 The farmer does not present at the time of feeding fertilizers and pesticides to the crop. The soil moisture 
monitor by using ultrasonic sensors, it has more advantage compared to other soil moisture sensors.It was 
designed to monitor the 75% of water level in the crop field, when it goes below then automatically pump the 
water else automatically off the pump.The environmental humidity level can measured by using humidity sensor 
and sprinkle water to the leaves of the plants if it needs.Many  like sugarcane were affected by wild animals so 
that using of laser light source to creates alarm to protect the crops against the disturbances.To monitoring the 
crop growth and the time of year when crops are  cut and collected from the fields are by using infrared sensor. 
During the time of monitoring or measuring, any disturbance may present also at end of the process will inform 
to the farmer by sending SMS through mobile via GSM modem 
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