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Smart Irrigation System for Precision Farming

ABSTRACT
· Background: Water scarcity is a major challenge in agriculture, leading to inefficient water use and reduced crop yields. Traditional irrigation methods often result in overuse or underuse of water. Description: Develop a smart irrigation system that utilizes sensors and IoT technology to monitor soil moisture levels and weather conditions. 
· This system will provide real-time data to farmers, enabling them to make informed decisions on irrigation scheduling, thus optimizing water usage and enhancing crop yield. Expected Solution: A smart irrigation module integrated with moisture sensors and a mobile application to provide farmers with timely irrigation alerts and recommendations based on real-time data.











CHAPTER-1
INTRODUCTION
· Agriculture is one of the most important pillars of the economy and the stability of society depends on the stability of the availability of food commodities. All societies aspire to obtain this stability by producing what the society needs of food commodities locally, to do so societies seek to reclaim land, provide water sources, invest in the agricultural sector and work on developing it to reach the best yield from the available sources of land, water, and labor. 
· One of the ways to develop the agricultural sector is to work on improving the used irrigation systems. In traditional irrigation systems, the farmer manually and periodically starts the irrigation process. 
· The worker determines the time intervals for the irrigation process and between them by visual observation, which may not be accurate due to the different levels of saturation between the surface of the soil from within, and this may lead to ineffective irrigation of crops and waste of limited water sources. 
· Or the opposite may happen, an insufficient and irregular irrigation will have a negative impact on crops health and yield. The Internet of Things (IoT) movement plays a major role in the development of various fields, and it does so by providing smart and easy-to-contain solutions to traditional and emerging problems. 
· IoT plays an important role in many areas, one of that is agricultural sector by which in future it will aliment millions of individuals on the earth. Precision agriculture relies heavily on the technological solutions that IoT provides, adopting at a wild scale for precision agriculture by the help of IoT will help to provide aliment to all societies in the future. 
· This paper presents a smart irrigation system that deals with water scarcity and adapt the irrigation process based on the availability of water in the main tank and weather conditions while keeping the soil moister level within a certain range that is best for the farmed crops. 
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Smart irrigation systems for precision farming utilize a range of advanced technologies to optimize water usage and improve crop management. Companies such as Netafim and John Deere are leaders in this field, offering solutions that integrate soil moisture sensors, weather data, and automated controllers to ensure precise irrigation. 
· Netafim’s Techline and SmartNet systems, for example, help deliver the exact amount of water needed to crops, minimizing waste and enhancing yields. Similarly, John Deere’s FieldConnect system integrates with their other agricultural equipment to provide real-time irrigation management.
· Rachio, known for its smart sprinkler controllers, brings ease of use to both residential and commercial applications, with features that include weather-based scheduling and soil moisture monitoring. Rain Bird offers a comprehensive suite of irrigation solutions, including the ESP-Me and IC System, which utilize weather-based controllers and data analytics to enhance irrigation efficiency.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· High Initial Cost: The initial investment for smart irrigation systems can be significant. This includes the cost of sensors, controllers, software, and installation. For small-scale or less affluent farmers, this can be a barrier.
· Maintenance and Reliability: Smart irrigation systems rely on various components such as sensors, weather stations, and control units, which can require regular maintenance. Malfunctions or failures in any part of the system can affect overall performance.
· Dependence on Technology: These systems depend on technology and power sources. In areas with unreliable electricity or internet connectivity, maintaining and operating the system could be problematic.
· Data Management: The amount of data generated by smart irrigation systems can be overwhelming. Farmers need to analyze and interpret this data effectively to make informed decisions, which might require additional tools or expertise.
· 



2.2. PROPOSED SYSTEM
· In the system initiation stage the system will load the crops and filed reference metrics that will be used in the decision-making process, then the system will check for user update on those metrics, the user will be able to change the fields layout and crops type and their reference values, if there is no update to the reference metrics values the system will proceeds with irrigation process. 
· The process starts with the water pump status is off and if it’s a startup process the system will proceed to the next stage without entering the sleep status, else if it’s a user direct control to turn off the water pump the system will adjust the sleep timer based on user configuration, else if it’s a system control to turn the water pump off it will proceeds to the next stage without updating the sleep timer. In the next stage, the system will acquire the sensory data from the fields sensory stations and the water tank station. 
· First the system will check the rain sensor and based on its reading, it will decide whether to restart the process or to proceed to the next step. In the next step, the system will fetch the weather forecast by contacting weather forecast service API and it will use the element of the rain chance and compare it to the threshold value and decides whether to continue the process or restart it.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Water Efficiency: Smart irrigation systems use real-time data to optimize water use. This helps ensure that crops receive the right amount of water, reducing waste and conserving this precious resource.
· Cost Savings: By optimizing water usage, these systems can lower water bills and reduce the need for energy to pump and distribute water. This can lead to significant cost savings over time.
· Increased Crop Yields: Precision irrigation helps maintain optimal soil moisture levels, which can enhance crop health and increase yields. Healthy crops are less susceptible to stress and disease, leading to better overall production.
· Reduced Labor: Automating the irrigation process reduces the need for manual monitoring and adjustment. This can save time and labor costs for farmers, allowing them to focus on other aspects of farm management.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Sensors
· Control Units
· Data Collection and Analysis
· Communication Systems

Sensors
· Soil Moisture Sensors: Measure the moisture levels in the soil to determine when and how much irrigation is needed.
· Weather Sensors: Include rain gauges, temperature sensors, humidity sensors, and wind speed sensors to provide data on current and forecasted weather conditions.
· Soil Temperature Sensors: Monitor soil temperature, which can influence plant growth and water needs.
· Water Flow Sensors: Track the amount of water being used and detect any leaks or blockages in the irrigation system.
· 


Control Units	

· Irrigation Controllers: Automated devices that manage the timing and duration of irrigation based on input from sensors and weather forecasts.
· Gate Valves and Solenoids: Regulate the flow of water to different zones or sections of the field based on controller commands.




Data Collection and Analysis
· Data Loggers: Record data from sensors and other inputs over time for analysis and historical reference.
· Cloud-based Platforms: Store and process data collected from various sensors. These platforms often provide analytics, visualization tools, and historical data tracking.

Communication Systems
· Wireless Networks: Enable communication between sensors, controllers, and central systems. Technologies include Wi-Fi, Zigbee, LoRaWAN, or cellular networks.
· Internet of Things (IoT) Integration: Connects various devices and sensors to a central system for seamless data exchange and control









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· The quality and efficiency of the irrigation system in agriculture is a key factor to the success of crops. Water scarcity, desertification, and food shortage in many areas in the world has mad precision agriculture a necessity. From that, the idea of a smart irrigation system developed by utilizing new technologies in the field of IoT and new technologies in the field of agriculture to reach the goal of precision agriculture.
·  This paper presents a model of a smart irrigation system that supports different fields and different crops. The proposed system utilizes sensory stations in each field that measures the soil moisture levels along with air temperature, humidity, and rain intensity and communicate that information to the main station wirelessly through ZigBee, in the main station it uses that information along with weather forecast to control the irrigation process, with an option of manual overwrites by the user.
·  The system beneficial in reducing water wastage, keeping the crops in optimal conditions, reducing the need for manpower, save time and always keeps the farmer aware of the farm conditions. There are some limitations to the system, that’s include physical security of the sensory stations, the distance between the sensory station and the main station.
· [bookmark: _GoBack] 


