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Abstract: Agriculture plays vital role in the development of agricultural country. In India about 70% of population depends 

upon farming and one third of the nation’s capital comes from farming. Issues relating to agriculture have been always 

delaying the development of the country. The only answer to this problem is smart agriculture by updating the present 

traditional systems of agriculture. Hence the project aims at making agriculture smart using automation technologies. Smart 

agriculture helps to reduce wastage, effective usage of fertilizer and thereby increase the crop yield. A system is established 

to monitor crop-field via sensors (soil moisture, temperature, PH value, light, humidity) and automate the irrigation system. 

We are proposed a low cost and efficient wireless sensor network technique to acquire the soil moisture sensor from various 

locations of farm and as per the need of crop controller take the decision to make irrigation ON or OFF. 

 

Index Terms: Sensor Network, Microcontroller. Pump, Smart Phone. 

 

I.INTRODUCTION 

Irrigation is one of the fundamental problems of agriculture in emerging countries. In a country like India, where the economy is 

commonly based on agriculture and the climatic situations are isotropic, still we are not able to make full use of agricultural 

resources. The main aim is the absence of rains and level due to which lot of land is coming gently in the zones of un-irrigated land. 

Another main reason of this is due to unplanned usage of water due to which a significant sum of water goes waste. 

  In the modern drip irrigation methods, the most important advantage is that water is supplied nearby the root zone of the plants 

drip by drip due to which a huge quantity of water is protected.  Automatic drip irrigation system in which the irrigation will take 

place only when there will be intense requirement of water [1]. 

           Now different irrigation systems are used to decrease the need of rain and mostly the current irrigation systems are driven 

by electrical power and physically ON/OFF scheduling controlled [2]. Farmers typically control the electric motors seeing the soil, 

crop and weather conditions by visiting the sites [3]. These manually controlled irrigation systems cannot ensure a proper level of 

water in the site Automatic irrigation system is usually designed for ensuring the proper level of water for growing up the plants all 

through the season. Even when the farmers are away, these automatic irrigation systems always ensure the proper level of water in 

the sites [4].  In addition, it provides maximum water usage efficiency by monitoring soil moistures at optimum level [5]. With the 

development of technology in water saving irrigation and automation, automatic irrigation is going to be more popular in the farms. 

For example, a GSM based automatic irrigation water control is proposed [6]. A mobile irrigation system has been developed which 

improves water efficiency by saving the water [7]. 

     This paper therefore proposes a system which is useful in monitoring the field data as well as controlling the field operations 

which provides the flexibility. The paper aims at making agriculture smart using automation by using mobile phone and portable 

devices. The highlighting features of this paper includes firstly, it includes smart irrigation with smart control based on real time 

field data. secondly, Checking the fully system  processes through any distant smart device and the procedures will be implemented 

by interfacing sensors, ZigBee modules, and actuators with micro-controller and raspberry pi .third moisture, temperature,PH value, 

Light humidity sensor senses the data send to mobile phone. Fourth, motor on/off manually also automatic. 
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Fig. 1 Block Diagram 

II.METHODOLOGY   

 The work flow diagram of the system where different sensors are used to detect the dampness level in soil which sends the 

information to the portable devices. where an Arduino-UNO handle the information and ascertain the rate of dryness of soil  and 

therefore the information is sent to controlling the irrigation system and connects it to the local network to send data to the mobile 

application and portable devices. Automatic status to be sent to portable devices, he will be always updated with the field status 

through portable devices. The sensor checks the condition in which direction of the farm field is dry then ON the pump 

automatically. The application will also comprise of manual and automatic option where in manual option every control of the 

system will be in the hand of user while in the automatic option, system itself will be responsible to take decision according to the 

requirements. Status of atmosphere such as temperature level, light on web server .from below link we will get this information 

http://agri.projectlive.online/ 

A] Arduino-Uno 

 The Arduino-Uno which is ATmega328 is a microcontroller having 14 digital input/output pins (of which 6 can be utilized as 

PWM outputs), a 16 MHz ceramic resonator, an ICSP header, a USB assembly, a power jack, 6 analog inputs and a reset button. 

Simply interface it to a PC with a USB link or power it with an AC-to-DC connector or battery to begin. 

B] Moisture Sensor 

Soil moisture sensor measures the water content in soil. It uses the property of the electrical resistance of the soil. soil moisture is 

calibrated and it may vary dependent on environmental issues such as temperature, soil type, or electric conductivity. Here, It is 

used to sense the moisture in field and transfer it to microcontroller in order to take controlling action of switching water pump 

ON/OFF. 

C] Light Sensor 

Light sensor is used to detect light intensity of the environment. Light is the major source for crops which is responsible for 

photosynthesis. Light Dependent Resistor (LDR) is used in which the resistivity decreases with increase in light intensity and vice 

versa. The voltage divider circuit is designed to measure resistance due to light intensity variations. The voltage level increases with 

increase in light intensity. 

D] Temperature Sensor 

The LM35 is precision IC temperature sensor. Output voltage of LM35 is directly proportional to the Centigrade/Celsius of 

temperature. The operating temperature range for LM35 is −55˚ to +150˚C. With rise in temperature, the output voltage of the 
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sensor increases linearly and the value of voltage is given to the microcontroller which is multiplied by the conversion factor in 

order to give the value of actual temperature. 

E] PH sensor 

A PH value can calculate by three components, which includes a measuring electrode, a reference electrode, and a temperature 

sensor; A pH measurement is basically a battery where the positive station is the measuring electrode and the negative station is the 

reference electrode. The measuring electrode, which is complex to the hydrogen ion, develops a voltage. The reference electrode 

provides a stable voltage against which the measuring electrode can be compared. The reference electrode potential does not change 

with the changing hydrogen ion concentration. Output of the measuring electrode changes with temperature so a temperature sensor 

is necessary to correct for this change in output 

. 

F] Humidity Sensor 

The DHT11 Humidity and Temperature Sensor consist of 3 main components. A resistive type humidity sensor, an NTC 

(negative temperature coefficient) thermistor (to measure the temperature) and an 8-bit microcontroller, which converts the 

analog signals from both the sensors and sends out single digital signal.DHT11 Humidity Sensor consists of 4 pins: VCC, Data 

Out, Not Connected (NC) and GND. The range of voltage for VCC pin is 3.5V to 5.5V. A 5V supply would do fine. The data 

from the Data Out pin is a serial digital data. 

III. RESULT  

        

  Fig. 2 Real time sensed data displayed on visual studio  

 

Fig. 3 Previous Data for sensor  
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Fig. 4 web server monitoring 

 

 

Fig.5 Android application monitoring 

 

V.CONCLUSION 

Our System is designed to monitor and control irrigation process remotely in real-time. An automated irrigation system that involves 

switching the irrigation drive as per the real-time data provided by the soil moisture sensor, Temperature sensor, PH Sensor, light 

sensor, humidity sensor to perform actions. To control the control valve by mobile phone and portable devices. This system can be 

a stepping stone towards precision based agriculture in Indian Agricultural techniques. This system can also be vital in introducing 

the existing agricultural practices to the world of technology. Automating the overall agricultural process will not only prove a 

comfort but also reduce the unproductive time spent in human efforts. 
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