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Abstract - In the field of agriculture, proper irrigation is critical, and it is well recognized that drip irrigation is 

both cost-effective and productive. In a traditional drip irrigation method, the farmer must keep track of the 

irrigation schedule, which varies depending on the crop. The irrigation will be automated as a result of the project. 
The use of low-cost sensors and simple circuitry makes this project a low-cost product that even a poor farmer can 

afford. This project is ideally adapted for locations where water is scarce and must be used sparingly. This project 

will make use of the ATMEGA328U controller. The microcontroller is attached to a 16×2 LCD display that shows 

the water level and moisture level. Individually set solenoid valves regulate the water flow to the area, and four 

pushbuttons are given to set the limits of water flow. The moisture and water levels are displays the LCD and Blynk 

mobile application by using of IoT module. The IoT module sends the data to mobile application.  Four relays 

are provided for controlling three solenoid valves, which controls the flow of water to three different parts of the 

field. 
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I. Introduction 
Agriculture is critical to our country's growth. The economy is often hampered by agricultural issues [1]. 

India's population has surpassed 1.3 billion people and continues to grow. Food scarcity and water use will become 

major issues if current trends continue. In addition, the farmers are now using an antiquated paddy irrigation system 

that is proven to be inefficient [2]. Until now, most farmers have relied on traditional farming irrigation methods. 
They use a concept known as flood irrigation, in which water is left standing during the growing season, particularly 

for paddy. Nearly half of the water percolates into the soil, another twenty percent evaporates, and the remaining 

thirty percent is needed by the crop. The primary focus of this paper is on the issues of over-irrigation, under-

irrigation, and manual labour. It also saves time, money, and electricity for the farmer. Most of the challenges in 

agriculture have been solved using electronics and computing knowledge in recent years. [3-4]. The microcontroller 

was at the top position of the electronic revolution. 

The microcontroller, in conjunction with various sensors, is used to measure and track physical quantities 

such as temperature, humidity, heat, and light. This paper proposes a solar-powered IoT-based paddy irrigation 

system, which is a clever way of performing labor-intensive tasks and even water management systems. The main 

goal is to discourage conventional watering methods in favour of genuine water use methods that improve the 

irrigation system. Using abundantly available solar energy as a source of energy for the proposed concept also leads 

to the process's continuous operation. 
In the last decade, researchers have proposed various automatic irrigation systems based on GSM and SPRS 

[5]. The proposed systems have many significant flaws, including an automatic drip system that is prone to clogging, 

high costs, and human error in setting control values. 

 

II. Literature Review 
Because of the signal lag, the GSM module sends the command sms. As a result, the IOT module has been 

replaced. IoT stands for "internet of things," which means "internet of things." “The Internet of Things (IoT) 

includes many new intelligent concepts that will be used in the near future, such as smart homes, smart cities, smart 

transportation, and smart farming.” To improve efficiency and excellence, the technique can be used to apply precise 
amounts of fertilizer, water, pesticide, and other chemicals. Sensors are a promising technology for smart 

agriculture. The crop lifecycle is influenced by real-time environmental parameters such as soil moisture level, 

temperature, and tank water level. A successful monitoring of water regulation in agriculture can be accomplished 

by forming a sensor network [6-7]. 
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The AT89952 microcontroller replaces the Arduino Uno (ATmega328P) advanced functionality. The 

device uses Arduino technology to monitor the green house's watering and roofing. It makes decisions based on 

statistical data collected from sensors (such as temperature, humidity, and moisture sensors) and the weather forecast 
[8-9]. 

 Temperature, moisture sensors, and fuzzy inference are used to input data from sensors in the Agriculture 

System. On the LCD and through the Android app, the system monitors the sensor data. Every second, the sensor 

data is displayed on the LCD and in the Android application [10]. 

We also have moisture and temperature sensors in this irrigation system. Then, using IoT and an Android 

application, we added a float sensor to show the water level in the sump. To keep the motor from running dry when 

the water level is low [11]. 

Already the systems consist of single plant irrigation or manually operated to control the flow of water to 

the irrigation plants. Now we improve the method to control the water for three more plant. We avoid the manual 

flow control system. Then  we using fully automatic flow control system using different plants at different timings 

with the help of Solenoid valve. The solenoid valve can be controlled by the timer relay circuit board with the help 
of real time clock (RTC). Then we can easily reset the timer relay circuit time for solenoid valve. The time setting is 

the value how time is open and how time is closed is manually resettable [12-26]. 

Solar energy is used to power the irrigation system. What form of solar collector is most efficient in 

capturing the most solar energy, and what is the safest region. There studied the article in all type of solar collect. 

Finally choose the photovoltaic cell type solar collector [27]. 

 

III. System Architecture 
The overall system architecture of the scheme is presented in automated irrigation system architecture, 

where sensors such as soil moisture sensor and float sensor are integrated in the agriculture sector, and the sensed 
data from sensors is processed by a signal conditioning circuit and compared to pre-determined threshold values of 

various soil and specific crops. The data from the sensors in the agriculture field is fed into the Arduino processor, 

which is connected to the user's Android smart phone IoT module. Moisture sensor tests the moisture level in this 

automatic irrigation device, and if the moisture level is found to be low, Arduino sends a command to the mobile 

application and LCD monitor. The Blynk mobile application is used to turn on and off the water pump. Refer in Fig-

1. 

 
Fig-1: Architecture of automated irrigation system 

 

IV. Component 
 The components of automated solar irrigation system are as follows 

1. Solar panel 

2. 12v Dc battery 

3. 12v Dc motor pump 

4. Drip line pipes 

5. Arduino with LCD 
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6. Relay coil 

7. Solenoid valve 

8. Micro controller 
9. IoT module 

10. Moisture and float sensors 

11. Model plant layout 

 

V. Hardware Requirement 
Arduino Uno controller with LCD  

The Arduino Uno is an open-source microcontroller board designed by Arduino.cc and based on the 

Microchip ATmega328U microcontroller. The board has a number of digital and analogue input/output (I/O) pins 

that can be used to connect to different expansion boards (shields) and other circuits. The board has 14 digital I/O 
pins (six of which are capable of PWM output), 6 analogues I/O pins, and is programmable via a type B USB cable 

using the Arduino IDE (Integrated Development Environment). It can be powered by a USB cable or an external 9-

volt battery, with voltages ranging from 7 to 20 volts. It's identical to the Arduino Nano and Leonardo 

microcontrollers. On the Arduino website, the hardware reference model is available even under Copyright Law 

Attribution Share-Alike 2.5 licence. Some versions of the hardware have layout and production files available as 

well. 

In embedded device applications, LCDs (Liquid Crystal Displays) are used to monitor various system 

parameters and status. The LCD 16x2 is a 16-pin unit that has two rows of 16 characters each. The LCD 16x2 will 

work in either 4-bit or 8-bit mode.Refer in Fig-2.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-2: Arduino with LCD 

 

Real time clock 

 A real-time clock is an electronic timepiece that displays the current time. While RTCs are most commonly 

associated with personal computers, servers, and embedded systems, they can be found in almost any electronic 

device that requires accurate timekeeping. Refer in Fig-3. 

 
Fig-3: Real time clock 
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IoT module 

An IoT module is a small electronic system that sends and receives data and is embedded in objects, computers, and 

items that are linked to wireless networks. Refer in   Fig-4. 

 
Fig-4: IoT module 

 

Moisture sensor 

The moisture of the soil is detected using this soil moisture sensor module. It outputs the moisture level 

after measuring the volumetric content of water within the soil. There are digital and analogue outputs on the 

module, as well as a potentiometer for adjusting the threshold level. Refer in Fig-5. 

 

 
 

Fig-5: Moisture sensor 

Float sensor 

A float switch is a type of level sensor that measures the amount of liquid in a tank. The switch may be used 

to power a pump, as well as an indicator, an alarm, and other devices. A mercury switch is used within a hinged float 

in one form of float switch. Refer in Fig-6. 

 
Fig-6: Float sensor 
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Solenoid valve 

A solenoid valve is a valve that is regulated by electricity. The characteristics of the electric current they 

use, the strength of the magnetic field they produce, the mechanism they use to regulate the fluid, and the form and 
characteristics of fluid they control all vary between solenoid valves. Refer in Fig-7. 

 

 
Fig-7: Solenoid valve 

Relay module      

An electromagnet operates a power relay module, which is an electrical switch. A separate low-power signal from a 

microcontroller activates the electromagnet. The electromagnet pulls to open or close an electrical circuit when 

triggered. Refer in Fig-8. 

 

 
Fig-8: Relay module 

 

VI. Result 
Project Diagram 

 

 
Fig-9: Project diagram 

 

 The Moisture sensor and float sensor are measure the soil moisture and water level then send to the 

command to Arduino LCD display and mobile application. Refer  in   Fig-11. The user makes decision to motor turn 

ON/OFF. The solenoid valve are automatically opening and closing by using relay coil. The relay coil time ,solenoid 

valve how time will be open and how time will be close set in the bush button keyboard. 
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3D Model diagram 

 
Fig-10: 3D Model diagram 

 

Mobile application outcome 

 
Fig-11: Mobile display 

 

VII. Conclusion  

This paper discussed irrigation system issues and suggested an innovative way for farmers to solve their 

problems. One of the most serious issues that paddy cultivators face is over- and under-irrigation. The proposed 

system emphasizes the use of drip irrigation, which, according to the above discussion, has been shown to increase 

yield by up to 50%, save up to 70% of water, and save energy because the system is solar powered. It has also been 

demonstrated that using drip irrigation in conjunction with sensors and IoT can increase yields even further, 
especially in the case of subsurface drip irrigation, which necessitates the use of a monitoring system. As the size of 

the field grows larger, the proposed system proves to be successful, as irrigating and controlling large fields takes a 

lot of time and energy. This device will assist farmers in saving time, money, energy, and water. 
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VIII. Future Scope  
 In future, we will run the motor also automated ON and OFF based on the condition. We have altered to the 

Arduino board program. The program is analysis the moisture, temperature, water level, and humidity and weather 

conditions. Then micro controller makes decision automatically. 

 

References 
[1]. L. Praburaj, “Role of Agriculture in the Economic Development of a Country”, Shanlax International Journal of Commerce, Volume: 6, 

Issue: 3, July-2018. 

[2]. Satyanarayana, Acharya A. N. Ranga Agricultural University,Hyderabad, India, T. M. Thiyagarajan, Tamil Nadu Agricultural 

University, Killikulam, India,  Norman Uphoff, Cornell University, USA, “Opportunities for water saving with higher yield using system 

of rice intensification”, Page no:1-26. 

[3]. Yanbo Huang,Yubin Lan, Steven J. Thomson,  Alex Fang, Wesley C Hoffmann, “Development of soft computing and applications in 

agricultural and Biologicalengineering”, January-2010. 

[4]. Andreas Kamilaris,  Andreas Kartakoullis, Francesc X. Prenafeta-Boldu, “A review on the practice of big data analysis in agriculture”, 

Computers and Electronics in Agriculture 143 (2017) page no:23–37, September-2017. 

[5]. Joaquín Gutiérrez, Juan Francisco Villa-Medina, Alejandra Nieto-Garibay, Miguel Angel Porta-Gándara, “Automated Irrigation System 

Using a Wireless Sensor Network and GPRS Module”, IEEE Transactions on Instrumentation and measurement,2013. 

[6]. Kushanav Das, “GSM based Automated Irrigation System: An Efficient Water Management”, International Research Journal of 

Engineering and Technology (IRJET), Volume: 07, Issue: 09, Sep -2020. 

[7]. Arjun Dutta, Poulami Paul, Swarnabha Roy, Rahul Agarwala, Abhisikta Chakraborty, Asesh Ghosh, “GSM Based Irrigation System”, 

IEEE, October 2019. 

[8]. Avinash Chitransh, Akash Sagar, Amit Kumar, “Automated Solar Powered Irrigation System A Technical Review”, International 

Research Journal of Engineering and Technology (IRJET), Volume: 03, Issue: 04,     April -2016.   

[9]. D. Kotaiah Swamy, G. Rajesh, M. Jaya Krishna Pooja, A. Rama Krishna, “Microcontroller Based Drip Irrigation System”, International 

Journal of Emerging science  and Engineering”(IJESE),Volume:01, Issue:06, April-2013. 

[10]. N. Pughazendi, M. Muthukumaravel,  M. Sushil, V. Sai Manohar, “Wireless solar powered automatic drip irrigation system”, 

International Journal of Pure and Applied Mathematics, Volume: 118 Special issue 1,No:22, 2018. 

[11]. Chandana T C, Deepika N, Ayesha Begum M, Darshini N, Chaithra M H, “Automated solar irrigation system”, International Journal of 

Advanced Research in Computer Science, Volume: 11, Special issue 1,May-2020. 

[12]. Fidaus Kamaruddin, Nik Noordini Nik Abd Malik, Noor Asniza Murad, Nurul Mu’azzah Abdul Latiff, Sharifah Kamilah Syed Yusof, 

Shipun Anuar Hamzah, “IoT-based intelligent irrigation management and monitoring system using Arduino”, TELKOMNIKA, Page 

no:2378 -2388, Volume: 17,  No:5, October-2019. 

[13]. N Manikandan, VP Suresh Kumar, Integrated Simulation of Supply  Chain Management, International Journal of  Lean Thinking, 

volume 4, Issue 1, pp.65-70, 2013, 2146-0337. 

[14]. V. P. SURESH KUMAR, Experimental Analysis of Heat Transfer Rate Pin Fin Material in Micro Coating, International Journal of 

Applied Engineering,Volume:10,Issue 19,pp.14386-14397,2015, 1087- 1090. 

[15]. V P  Suresh Kumar, A Baskaran, K. Manikanda Subramanian, A performance study of vapour compression refrigeration system using 

ZrO2 Nano particle with R134a and R152a, International Journal of Scientific and Research Publications, Volume 6, Issue 12, December 

2016, pp.410-421. 

[16]. V.P.SURESH KUMAR, N. MANIKANDAN1, Y.G.STERBIN JESO, C.SUBAKARAN, N.MUTHUKUMAR, Apparatus for measuring 

Thermal conductivity of fluids, Journal of Scientific and Engineering Research International Journal of Scientific & Engineering 

Research, Volume 8, Issue 4, April-2017 320. 

[17]. Jayaraj, M., V. P. SURESH KUMAR, M., Skandhan, M., & Jebadurai, M. (2017). Fabrication Of Enhanced Solar Still with Power 

Generation. IOSR Journal of Mechanical and Civil Engineering, 14, 62-66. 

[18]. V. P. Suresh Kumar, N. Manikandan, M. Jayaraj, Design and Analysis of Ultrasonic Welding Horn using Finite Element Analysis, 

Journal of Engineering Science Technology International And Research (IJESTR), Volume-2, Issue-3, May - June - 2017, Page No. 74 

[19]. V. P. Suresh Kumar, K Manikanda Subramanian, Thermal Conductivity Enhancement Of Nano Zirconium Oxide Using Cryogenic 

Treatment, Perspectivas em Ciencia da Informacao, volume.22, sp.1, p318-325. , Nov. 2017. 

[20]. V.P. Suresh Kumar A. Baskaran , N. Manikandan, Thermodynanic and Thermo physical Assessment of Dimethyl Ether and its Blends 

Application in Household Refrigerator, International Journal of Scientific Research and Review,Volume:07,Issue 2,Febrauary 2018 

[21]. N Manikandan, VP Sureshkumar, Optimization Technique for Design and Fabrication of ASTM Based Multithickness Die, International 

Research Journal of Engineering and Technology, Volume: 05, Issue 3, March 2018. 

[22]. V.P. Suresh Kumar A. Baskaran , N. Manikandan, Thermodynamic Analysis of Dimethyl Ether and Its blends as Alternative 

Refrigerants to R134a In a Vapour Compression Refrigeration System, International Journal of Advance Engineering and Research 

Development, Volume 05 Issue 12, pp.73-80. 

[23]. V P  Suresh Kumar, N Manikandan, C Subakaran, YG Sterbin Jeso, An Experimental Effect of ZnO Nan particles in SAE 20W50 Oil, 

International Research Journal of Engineering and Technology, Volume:05, Issue 3, March 2018. 

[24]. V.P. Suresh Kumar A. Baskaran , N. Manikandan, Effects of Sub-Cooling on the Performance of R152a and Re170 As possible 

Alternatives In A Domestic Refrigeration System, Global Journal For Research Analysis. Volume: 07, Issue 11, November 2018, 

pp.543-546. 

[25]. V P  Suresh Kumar, N Manikandan, C Sabarinathan, N Zeelanbasha, “Wear And Hardness Investigation Of Cryogenic Treated Epoxy 

Reinforced With Hybrid Nano Composite”, Digest Journal of Nanomaterials and Biostructures, Vol. 15, No. 3, July - September 2020. 

[26]. C Sabarinathan, N Manikandan, VP Sureshkumar, S Siva Murugan, G Rathis Effect on tool life by addition of nanoparticles with the 

cutting fluid,  Materials Today: Proceedings,2020, Volume 33, Part 7, 2020, Pages 2940-2954 

[27]. AI Abdelkerim, MMR Sami Eusuf, MJE Salami, A. Aibinu, “Development of Solar Powered Irrigation System”, IOP Conference Series 

Materials Science and Engineering, November 2013. 

V.P. Suresh Kumar, et. al. “Automated Solar Irrigation System by Using Many Different Plants.” IOSR Journal 

of Mechanical and Civil Engineering (IOSR-JMCE), 18(2), 2021, pp. 27-33. 


