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ABSTRACT 

This paper presents controlling of water 

distribution scheme, using the embedded system 

for performing crop specific irrigation activities 

using a PID controller that is designed to adjust 

remote sensors and actuator parameters. In 

addition, an automated approach is introduced to 

estimate the variance of the noise of the sensors 

during the operation. Considering detecting data 

acquisition context and automatic noise detection, 

the robustness of monitoring is enhanced against 

errors related to remote sensor context i.e., high 

temperature and variation capacity humidity. To 

achieve the best production of the crop, knowledge 

of the conditions of air and soil is required; use of 

smart irrigation reduces overall water consumption 

and improves Usage of water reserves. Smart usage 

of irrigation system optimizes land area 

productivity and conserves nature by control of 

climate including temperature, humidity and light 

intensity. There will be data acquisition from the 

sensors and then it will be compared with the 

threshold values and based on that decisions will 

be taken to water the crops by a microcontroller 

like PIC16F877A based interfacing unit, this 

microcontroller has been used in this paper to 

obtain low cost smart irrigation solution. This is a 

system useful for farms, greenhouses and the home 

gardening systems.  

Keywords—Soil Moisture Sensor, Pivot Irrigation, 

Pumping Motor, PID Controller. 

I. INTRODUCTION 

        Irrigation plays an important role in assuring 

quality crop production and contributes to 

socioeconomic development in a country. Therefore, 

water security is an essential element in agricultural 

applications [1]. More recently, technologies have 

played an important role in improving irrigation 

procedures. As smart irrigation techniques have 

significantly advanced irrigation regulation. Remote 

sensing technology can be used to assess agricultural 

crop needs in order to improve water management in 

irrigated areas [2]. 

Usage of sensors for climate prediction, calculating 

water requirements and improving irrigation efficiency. 

Irrigation must be per crop demand as different crops 

need different levels of moisture content for proper 

growth [3].The information is exchanged between the 

phone and the remote sensors using text messages. This 

system is used to detect temperature and time. This 

system did not find a sufficient solution to alleviate the 

suffering of farmers. So it’s not an intelligent system 

because it requires human effort to send messages in a 

specified period [4]. Event-based prediction control in 

greenhouses this system controls the concentration of 

moisture and the amount of water [5].   

This paper presents automatic controlling of water 

distribution for performing crop specific, the main 

contribution is using of smart irrigation to reduce and 

improve overall water consumption. Which precision 

agriculture based on considering soil moisture,  air 

temperature, and light intensity as key factors. Soil 

moisture has been sensed using relative capacity 

humidity sensor, while air temperature sensor and also 

the light intensity and micro-controller units’ acts as 

controller to ensure smart irrigation, can reduce water 

requirement by control pump and precision irrigation 

using servo-motor to adjust remote sensors and 

actuator parameters using PID controller. It is 

envisaged that the proposed work can be very useful 

for farms greenhouses and the home gardening 

systems. 

II. METHODOLOGY 

The design requirements of such large systems are not 

cheap; especially the systems that periodically monitor 

pivot irrigation. This paper investigation explains the 

basic operating concept of the system with the support 

of block diagrams, flowcharts and simulation diagrams. 

The system consists of temperature and humidity 

sensors, the data acquisition within microcontroller and 

actuator such as stepper motor and pump that has been 

shown in figure 1. 
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Figure 1. Basic Block Diagram of the controlling 

pivot Irrigation System. 

A. Soil Moisture Sensor 

Moisture sensors have been used for soil, they are 

capacitive sensors that give output signal in capacitive 

form. They change their capacitance with respect to 

change in sensing parameter such as in HS1101 sensor 

sensing parameter is the number of water vapours in 

air. HS1101 is a capacitive humidity sensor, so it can 

be used with 555 timer circuit to generate a square 

wave of different frequency [6]. 

 

B. Temperature sensor 

A temperature sensor (LM35) shown in fig.1, measures 

the values of temperature periodically based on the 

update period with the adjusted analogue signal output. 

The analogue signal is converted to a digital signal to 

deal with the controller, the output from the LM35 is 

1V/'C. So, when the temperature sensed is 1'C, the 

output voltage is 0.00488V. This analogue voltage is 

read by the PIC and processed to display the 

corresponding temperature value on the LCD and 

computer. The analogue to digital conversion by the 

PIC ADC module. By the code, have used the mikroC 

library function for ADC [7]. 

 

C. Microcontrollers  

Automation of interfacing applications. In this paper 

PIC16F877A is considered the most typical 

microcontroller that deals with the input modules such 

as the sensors that transfer the realized data into the 

microcontroller in order to take the suitable decision, 

so the microcontroller deals with output modules and 

devices, like controlling the motors and the other 

actuators. Pic microcontroller program is written by 

interfacing the board with a computer in order to create 

a programming user interface area to start controlling 

tasks properly [8]. 

 

D. PID controller 

PID Controllers are widely used in the process control 

industry because of the relative evaluation for data 

acquisition [9]. PID controller is designed to achieve 

better performance of the controller as shown in 

figure2. The transfer function of PID controller is: 

   ( )     (  
 

   
     )      

   

 
          (1)              

Where    proportional gain,     integral time   

   derivative time. Most control systems contain a 

feedback and here the PID controller is the system 

responsible for correcting the output error between the 

required value and the measured value. 

 

 

Figure2. PID Controller Block Digram 

E. General Concept of System Operation 

The actual temperature will be measured by using an 

LM35 sensor that gives voltage as it is output 

proportional to the measured temperature and 

humidity, and sends feedback to a microcontroller. In 

the microcontroller, the error between the desired and 

the actual temperature and humidity has been adjusted 

by a PID controller and it sends actuator signal to 

stepper motor and pump. The flow chart showed in 

Fig3 shows the details of the process. 

 

Figure 3. Automatic Pivot Irrigation Systems 
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Remote sensing was controlled using the 

Microcontroller, LM35 is used to measure the 

temperature, and HSS 1101 is used to measure the soil 

moisture and then compare the values with the actual 

values by the PID controller and then send the signals 

to the actuator such as a pump for water suction and a 

stepper motor for water distribution.  

Figure 4 shows the process details. Signals are sent 

from the temperature and humidity sensors. The 

measured values are compared across the sensors and 

the preset value to be reached is called the measured 

value (PV) while the adjusted value (SP). The result of 

the comparison creates a value called error (e), In 

setting the actuators all of the components are 

connected as shown in Figure 4. 

 
Figure 4. Assembling of Components 

III. RESULTS AND DISCUSSION 

         The results were obtained with the PID control 

system based embedded system to the irrigation control 

problem. In a first step, the data acquisition is 

evaluated through an extensive simulation study. Next, 

experimental tests have been performed on pivot 

irrigation facilities using only a selected controller 

configuration. 

To validate the PID controller the temperature was 31.4 

the temperature value of status irrigation is set to 25.5 

and the humidity sensor was set to 24 and the humidity 

value of status irrigation is set to 41. The most 

important in pivot irrigation is setting time. The 

obtained results are presented in graphical form as seen 

in Figures 5 and 6. 

 

Figure 5. Relation between Temperature and Time. 

 

Figure 6. The Relative humidity and time. 

The system was tested when the temperature is 52 and 

the humidity at 0 is activated. The motor and pump are 

activated to distribute the water until the humidity 

becomes 10 and the temperature is 25 while the 

direction of the motor rotation is controlled by the 

switch on show in figure 7.  

 

Figure 7. Basic Irrigation System Simulations in 

forwarding Direction 

Switching it on and off turns the motor in the reverse, it 

is noted that the system works perfectly and was tested 

for 24 hours as shown in figure8. 

asdf
Textbox
 -20 - 



https://techhorizon.fu.edu.sd -ISSN: 1858-6368                             @2018 The Future University (Sudan) Press.  All rights reserved 

 

 

Figure8 Basic Irrigation System Simulation in Reverse 

Direction 

The system has also been tested by the experimental 

result shown in figure9.   

 

Figure 9. Data Collection using Microcontroller. 

IV. CONCLUSION 

This paper demonstrates a simple and low cost smart 

irrigation solution based on measuring climate 

components in perfect competence. The availability of 

such system is extremely preferred particularly, with 

the establishments and companies that depend 

considerably on irrigation and farms and greenhouses. 

In addition, the system is considered perfect for 

reducing water usage and creating a suitable climate for 

the crops to be cultivated. The system works as a 

supervisor controller, which govern places depending 

on the fluctuations of the weather or other conditions 

via feedback operation principles. 
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