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Abstract 
 
This paper focuses on a smart irrigation system which is cost effectively used 

for micro irrigation by a farmer. Currently, the industry uses automation and 

control machines that are expensive and unsuitable for use in agriculture. 

Therefore, we develop a model of intelligent drip irrigation using low cost-

efficient purification. The field condition voltage control unit informs the 

farmer about the power situation. The system automatically controls the 

engine and determines the direction of flow of water through the valve, 

which promptly reports the incident and field conditions based on the 

farmer's instructions as well as the combined input of the sensors. It operates 

at low pressure and distributes irrigation to crops according to height and 

gravity. Emitter pressure and water flow rate are important considerations for 

developing a fail-safe system for different crops grown simultaneously. 
 

Key words: Drip Irrigation, Safe Smart Farming, Smart Agriculture, Motor 

Control, Sensors. 
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1 Introduction 
 

The rapid improvement of food technology is necessary for the ever-

largely agricultural and the climate isotopic, we cannot fully use agricultural 

resources [1]. The continuous extraction of water from earth is reducing the 

water level due to which lot of land is coming slowly in the zones of un-

irrigated land. Generally farmers visit their agriculture fields periodically to 

check soil moisture level and based on requirement, water is pumped by 

motors to irrigate respective fields. This irrigation method takes lot of time 

particularly when a farmer needs to irrigate multiple fields distributed in 

different geographical areas. Automation in irrigation system makes farmer 

work much easier. Sensor based automated irrigation system provides 

promising solution to farmers where presence of farmer in field is not 

compulsory. Drip Irrigation is a well-known practice for its efficient water 

usage methods and ideology. A lot of methods are being practiced like 

Surface Drip Irrigation, Sub-Surface Drip irrigation ,  Micro-spray Irrigation 

and more. In India, commonly preferred practice is Surface Drip Irrigation. 

That is because of the landscape and Indian terrain. When coming to an 

automation in these Surface Irrigation method, usually, two kinds of 

practices are being implemented.  

 Semi- Automatic Method  

 Automatic Method. 

The permanent storage of water on the ground leads to a drop in the 

water level, which slowly leads to the appearance of a large amount of land 

in non-agricultural areas. As a rule, farmers visit their farms from time to 

time to check the soil moisture, and irrigated fields are irrigated with a motor 

if necessary [2]. This irrigation system takes a long time, especially when the 

farmer distributes several holdings in different geographical areas that need 

to be irrigated. Automation in the irrigation system makes work easier for 

farmers. A touch automatic irrigation system offers promising satisfaction to 

farmers who do not have to be present in the field [3]. 

Recent developments in automation industry have paved a path for some 

extremely well-equipped systems, which can be used in any application to 

ease the human effort. Since farmers cannot be present in the field all the 

time, implementing an automation in the Agricultural land would ease the 

farmer’s work [4]. The farmer need not worry about the field, when he is out 

of the field. The system after installing, reduces the human intervention as 

possible and monitor the field conditions continuously. Even though the 

farmer is not present nearby, he can actually be well aware of the field 

conditions and happening, like whether water is supplied in time, power 

supply is in threshold range. With the support of the GSM component, the 

farmer can also have direct control over the motor and valves [5].The 

automation is completely under the control of a single controller, so that the 

system does not do anything without the knowledge of the microcontroller.  
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The Controller monitores the input power supply and operates only when 

the input voltage is in advisable range. The inputs from the moisture sensor is 

collected and the water supply is controlled based on the soil moisture level 

[6] [7].The general drip irrigation scheme is shown in Figure 1. In [8], a 

built-in irrigation controller is proposed for a specific area with field data 

feedback, which helps in making decisions on irrigation and irrigation works 

in real time via Bluetooth. Hence a smart irrigation system is required to 

reduce the   need for the human intervention and make the system automatic. 

Also control of the water supply, with collective inputs from the sensors and 

establishing a safety protocol for preventing pipeline damages due to 

mishandling of motor or valves is required. Further to prevent the motor from 

damages due to power supply issues and other faults, a robust system that 

overcomes unexpected challenges in field is required. 

 
Figure 1: Drip Irrigation Layout 

The paper is organized further into literature survey which describes  to 

existing approaches, proposed system of the work , methodology and 

hardware description of the work , followed by results, discussions and 

conclusion.  

 

2 Literature Survey  
 

In this section we discuss some recent existing Sensor based Smart Drip 

Irrigation Scheme. Recently, a study was conducted to improve an Android 

request with image processing concepts for agriculture, and in [9] the authors 

developed a system to evaluate the content of chlorophyll in corn leaves. An 

Android-based smartphone scheme was developed in [10] to monitor driver 

drowsiness based on biomedical signals and webcam data. A smartphone use 

was established to read the value of biometric sensors using audio devices 

accessible on phones. [11].       

A new model development [12], using micro-irrigation systems have 

been developed that can to some extent reduce water consumption for the 

production of fresh biomass.  
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The use of solar energy in this irrigation system is reasonable and 

important for geographically isolated organic crops and other agricultural 

products, where investments in energy supply will be expensive. Irrigation 

systems can have two main units: a wireless sensor (WSU) and a wireless 

information unit (WIU). It also has a transmission section that transmits 

sensor data to a wireless information unit. A wireless information unit is 

receives sensor data from a wireless sensor unit. The modular configuration 

of the micro irrigation system allows minimizing it in large greenhouses or in 

open fields.A model as in [13] was designed and implemented the new IoT 

wireless mobile robot to perform various field operations. This wireless robot 

is equipped with various sensors to measure various environmental factors. 

This includes the hardware of the Raspberry Pi 2 Model B to complete the 

entire process. The main functions of an intelligent wireless robot are that it 

can perform tasks such as moisture recognition, scaring birds and spraying 

pesticides, animals, moving back and forth and turning the motor on or off. 

The scheme is most useful for intelligent agricultural systems. Continuous 

monitoring of the crop reduces labor costs in the field in real time. 

An Intelligent water-saving irrigation scheme was developed using 

agricultural Internet technology[14]. This system can receive field weather 

data and compute crop transplants in real time to attain reasonable irrigation 

based on water balance. This system can make irrigation decisions based on 

water decomposition and achieving reasonable irrigation. It efficiently solved 

the difficult of uneven distribution of soil moisture and systemic deficiencies 

and area of irrigation system 1400 m
2
, growing corn.  

Irrigation mode [15] has designed to implement IoT in agriculture field. 

IoT can help in better crop management, improved resource management, 

cost-effective agriculture, enhanced quality and quantity, crop monitoring 

and on-site maintenance. The IoT sensors used in this model are air 

temperature sensors, soil pH sensors, soil moisture sensors, humidity sensors, 

water level sensors, etc., and they studied the farming methods and farming 

methods used by farmers today. This model is a simple architecture of IoT 

sensors that gather statistics and transfer it to the server over a Wi-Fi setup, 

where the server can act on the data. 

A low-cost intelligent systems for smart irrigation[16]. It uses IoT to use 

the system to communicate with itself and connect to tools such as 

administrator mode for interacting with the user, a one-time setup to predict 

irrigation schedules, intelligent support and neural decision. 

Making for remote data monitoring.A sampling test bench was chosen to 

present the results of this system, which includes an irrigation schedule, 

decision making on the neural network and remote viewing of data. A neural 

network provides the necessary intelligence for a device that takes into 

account masks the irrigation schedule and the current sensor input for 

efficient irrigation. The system uses HTTP and MQTT to keep the user 

updated on the current cropping conditions even from a remote locality. 
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3 Proposed System  
 

The main control unit monitors the input voltage and allows to operate 

the motor only when the input supply is in the advisable range. The voltage 

watching unit informs the farmer about the power supply circumstances on 

the field. The motor is controlled through relays and contactors. The moisture 

sensor is used to calculate the soil moisture level, for the system to decide 

whether to supply water or not. The current sensor helps to monitor the 

power consumption of the motor. The pressure switch helps to switch off the 

motor supply when an excess pressure is built up on the pipelines. It is most 

suitable for horticultural crops, vegetables, etc. And helps in optimizing 

rocky areas where groundwater is limited and limited in water resources. The 

power of the pump unit depends on the energy and the total pressure at which 

water must be pumped with friction losses. 

 
Figure 2: Block Diagram of main controller 

 

The block diagram of the proposed work shows two sections, Main 

controller as in Figure 2 and Valve controller as in Figure 3. The main 

controller manages the decision taking part and controls the water motor. The 

sensors are interfaced with the main controller. The input voltage is passed 

through the divider and filtering circuit and fed to the ADC port of the 

controller. The controller is also working with the input supply only after a 

rectifier and regulator circuit. 
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Figure 3: Block Diagram of Valve Controller 

 

The Encoder part generates a 8bit address, and each address is assigned 

to a valve. MAX485 transmits the 8bit address and data for a longer distance, 

and can use repeaters to extend the link for a longer distance. The valve 

controller consists of a MAX485 reciever and the decoder to decode and 

compare the address of the data sent from the main controller. If the address 

matches, the valve is controlled through the relays. The proposed system uses 

a collective sensor data and controls the water supply through motor control. 

The direction of flow of water can be controlled through solenoid valves 

controlled by individual slave controllers. 

RS485 communication link enables a longer distant communication 

among the main controller and the valve slave unit. The motor can be 

protected from the input supply faults like wrong sequence in a three-phase 

line or a low/high voltage range. 

As in the model flow diagram of the projected Irrigation system 

displayed in Figure 4.The first step in the whole control and monitor process 

is to read the supply voltage in the field through a voltage divider circuit with 

a filter. The system operates the motor only if the power supply is in 

advisable range, if not it waits until the supply gets normal. When the supply 

is normal, the sensor data is read and calculates the moisture level. The water 

is supplied only if the average moisture level is low. The system notifies the 

farmer through an SMS every time the motor gets ON/OFF.  
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Figure 4: Flow diagram of Automatic irrigation system 

 

4 Methodology and Materials  
 

4.1 Power Supply Unit    
 

The power circuit consists of three parts, namely a rectifier, regulator and 

filter, as shown in Figure 5. 

Four diodes are connected in a closed loop configuration. The main 

advantage of this bridge configuration is that we do  

not need an expensive transformer with a central branch, which will reduce 

its cost and size. LM 7805 is a three-pin linear integrated voltage regulator 

integrated circuit that is used over a wide range.  
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Figure 5: Power Supply Circuit 

 

The output in the 100 uF capacitor is an irregular 12 V DC. This voltage 

7805 is supplied to the controller IC as an input. Then, the 7805 chip 

converts it into an adjustable 5V direct current, and the output can be found 

on its output terminal. 

 

4.2 Voltage Monitoring Circuit   
 

The voltage monitoring circuit in Figure 6 divides the input AC voltage 

to a low volt AC signal around 0.5 to 2V.The resistor combination is selected 

based on the Ohm’s law-based voltage divider rule as in equation 1. 

 

                                                                                        (1) 

In the Figure 6, R1 is the combination of 1M and 330K resistors which 

add to 1330K Ohms. R2 is 4.7K Ohms. Source voltage (Vs) is 220V.  

The Output of the divider would be 0.775V, which is fed to the ADC pin 

of the controller. 
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Figure 6: Voltage monitoring circuit 

 

4.3 Encoder and Decoder Pair  
 

The Encoder and decoder pair as shown in Figure 8 is used to select the 

valve through which the water needs to be flowed. The Encoder part 

generates a 8bit address, and each address is assigned to a valve. MAX485 

transmits the 8bit address and data for a longer distance, and can use 

repeaters to extend the link for a longer distance. The Hardware circuit used 

is showed in the Figure 7. 

The valve controller consists of a MAX485 receiver and the decoder to 

decode and compare the address of the data sent from the main controller. If 

the address matches, the valve is controlled through the relays.  

The direction of flow of water is controlled through solenoid valves 

controlled by individual slave units. Encoder and decoder pairs are used to 

control the valve by selecting the valve by a specific address. RS485 

communication enables a long distant wired communication with minimum 

loss in data power.  
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Figure 7: Encoder and Decoder Circuit 

The figure 9 shows the relay driver board which controls the valves 

individually. The relay is controlled from the signal through a transistor used 

as a switch. 

 
Figure 8: Encoder and Decoder pair 

 
Figure 9: Relay Driver Board 
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5 Results and Discussions   
                 

5.1 Hardware Implementations of the Motor Controller 
 

The soil moisture details are gathered using the sensors deployed in the 

field, and these values are fed to the controller ATmega32. The controller 

then takes a decision on whether to power ON or OFF the motor. The setup 

is shown in Figure 10. Figure 11 shows the Voltage Monitoring Circuit. 

An LCD display is used to view the input supply continuously and can 

adjust the threshold range of the control voltage. The GSM module is 

interfaced to the UART port of the controller. It is used to send messages to 

the user about the happenings of the field. 

All the modules are maintained a common ground to balance the logic 

level at all ends. When using the GSM module, maintaining a common 

ground is mandatory. 

 
Figure 10: Hardware setup of the proposed work 

 
Figure 11: Voltage Monitoring Circuit 
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Table 1: Readings of Voltage monitor 

 

  

 

 

 

 

 

 

 

 

 

 

 

The Table 1 Shows the comparison between the Acutal input supply 

measured from a multimeter and the value that this system displays. It can be 

noted that tolerance is maintained +/-2%. 

 

5.2 Software Implementation of the Motor Controller 
 

The software is programmed in Embedded C language with Atmel 

Studio 7 as the Editor and GCC Compiler. The code editor of the Atmel 

Studio framework is used to create the source code and create a hex file to 

download it to the controller. 

 

Algorithm  
Step 1: Initialze the process. 

Step 2: Get the input voltage value. 

Step 3: Check if the input voltage is in admissible range. 

Step 4: If the voltage is in range check for the sensor data. 

Step 5: If the voltage is not in range, repeat from Step 3. 

Step 6: If the sensor value shows moisture, then keep the motor OFF. 

Step 7: If the sensor value shows dryness, then keep th motor ON after 

switching on a valve. 

Step 8: Send notification about the decision to a preserved number. 

Step 9: If the reply command is received to abort the process, the decision is 

taken back 

 

The Figure 12 shows the screen shot of the code editor window with 

command set to send a message using GSM module. The GSM module’s 

response for the AT commands is viewed from the Teraterm window as 

shown in Figure 13. 

 

 

S.N

o 
Input Voltage 

(VAC) 

Deviation 

% 

Output 

Condition 

Actual 

Value 

Displayed 

Value 

1 165 162 -1.78 OFF 

2 198 196 -1.01 ON 

3 226 228 +0.89 ON 

4 245 247 +0.82 OFF 
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Figure 12: Output of Code editor to send a SMS 

 

 
Figure 13: Output of GSM module response to the controller’s commands 

 

The Figure 14 shown above is the screenshot of the message received 

from the main control unit. 
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Figure 14: Screen shot of the message notification from the module 

 

Table 2: Expected quantity of water for various irrigation scheme. 

Periods of Growth Manual – Flood 

Irrigation (mm) 

Smart Drip 

Irrigation Method 

(mm) 

Drip Irrigation 

(mm) 

Field Preparation 200-300 200 – 300 200 – 300 

Planting 400 -450 300 – 350 300 – 400 

Flowering 400 -450 100 – 150 100 – 200 

Maturity 100  - 150 10 – 25 50 – 100 

Total Span (100%) 1100 -1350 610 – 825 650 – 1000 

Average 1225 825 717.5 

 

This work was tested on the largest area of one acre, and the amount of 

water necessary for the diverse phases of grain growth was considered. The 

approximate quantity of water for the projected irrigation is compared with 

traditional systems, and the values are shown in Table 2. 

Table 2 shows that all three irrigation systems use the same quantity of 

water to prepare for the older one, and this smart drip irrigation method saves 

a significant amount of water for the residual stage of growing raw rice 

compared to the present Watering systems.  
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This scheme uses only 86.97% of the water and saves 13.03% of the 

water compared to the drip irrigation system. In our sensory irrigation 

system, the ratio of water savings increases because ecofriendly factors are 

used to turn the engine on and off. 

 

 
Figure 15: Comparison of water requirement in different irrigation method 

 

The average quantity of water needed per acre of land for cultivating a 

sensor-based intelligent system compared to the traditional drip irrigation and 

flood system is shown in Figure 15 as a histogram. 

 

6 Conclusions  
 

The study, plan and implementation of an automatic motor control 

system is being discussed in the above model. The use of sensors and 

modules make the design more efficient. The GSM module provides a simple 

and effective user interface through an SMS or a voice call. The motor is 

controlled based on its power supply conditions such that it is operated only 

when the input voltage is in the admissible range. The dry load and over load 

conditions are also checked while operating the motor. The power to the 

motor is cut off when the system senses a dry load or overload condition. 

This proposed Data monitoring System is suitable for all type of industrial 

machines.  
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The hardware and software results obtained are compared with the 

existing system which helps to analyze the performance of proposed work. It 

will reduce the man power & cost and improve the performance efficiency. 

The individual slave units for each valve, linked through wired RS485 

communication helps to control each valve individually through a longer 

distance. 
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