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Drone-based Intelligent ET sensing system and irrigation water use accounting system for irrigation commands


ABSTRACT
· Background: The use of Earth Observation Satellite (EOS) technology for estimation of seasonal Actual Evapotranspiration (AET) of crops at various growth stages is well establishd. Due to low levels of water metering in irrigation, it is challenging to control theft from canals and unauthorized ground water extractions. 
· Therefore, ET based technologies can enforce water accounting / auditing and thus enhance Water Use Efficiency (WUE). However, the EOS based ET technology has certain limitations i.e. low accuracy under cloudy conditions and low resolutions.
·  Therefore, the drone-based ET systems can be used to bridge this data gap. Description: The idea is to estimate the actual water consumption by the crops (i.e. AET) in a targeted irrigated command area (ranging from 50 Ha to 5000 Ha) with the help of a drone based system.
· This system should have a portable drone control module along with an in-built Artificial Intelligence and Machine Learning (AI&ML) mechanism to work out AET and calibrate against the satellite-based ET inputs.
·  Once integrated with cadastral maps, it should be tailored for individual farm level water control. Expected Solution: A drone fitted with suitable ET sensing system to bridge the data gaps/limitations from Satellite based ET system for calculation of Actual Evapotranspiration (AET) of different crops under survey. 
· The AI&ML algorithm using historical data and satellite based inputs should be able to give various Key Performance Indicators (KPI) at farm level like (i) Type of Crop; (ii) Crop monitoring (seeding/sowing/harvest/ disease etc); (iii) Water Auditing/Water Accounting: (iv) Over irrigated vs under irrigated/Ground water use; etc. 
· These KPI's can provide an insight of farmer irrigation decision-making; estimation of irrigation water use; farmer irrigation behavior heuristics and management practices, including the scheduling and efficiency of irrigation decisions. 
· The software model can be polished over time in different irrigation commands to improve the accuracy and reliability of irrigation water use estimation. 
· This will give a complete control of water use and agriculture productivity at field through remote sensing and help in increasing the Groundwater Level in critical unsafe areas.











CHAPTER-1
INTRODUCTION
· In our Indian nation, agriculture is the prime source of income for the wide range of people. However to establish an agriculture sector in our country, still there is a need of technological development in the genre of agriculture.
·  Even though several initiatives have been taken by the government of india for issuing online answers for the agricultural related queries and mobile messaging services for the farmers. An automated water irrigation system is needed to assist the farmers to measure the quality of temperature, humidity and moistures of the soil by their smartphone. 
· Based on the review it is identified that the contribution of agriculture is 27% to Gross Domestic Product (GDP) and provides an employment to 70% of Indian population. IoT is a growing technology in the field of agriculture and uplift the farmers to meet out the challenges. 
· The agriculture should have to replenish the problem of water scarcity, constrained lands abreast of the population growth. This novel imitative of IoT may address these issues and increase the quantity, quality and sustainability as well as the cost effectiveness of agricultural production.
·  Agriculture is the heart of our Indian economy. At present, due to the rapid growth of population agriculture plays a vital role to fulfill the people’s requirements. However, agriculture needs irrigation of water in every year and the necessity of water is more than the rainfall. So it is very crucial to conserve the water by the farmers to achieve the highest production yield. 
· But incumbently the farmers use technical irrigation through the manual control at the periodical interval. According to survey, 85% of fresh water is presently used for agriculture. This situation would prevail in future for the growth of population and the demand of food.
· It is necessary to create a strategy with respect to science and technology for the sustainable usage of water which includes agronomic, technical managerial and industrial developments. 
· Based on the requirements of crop an irrigation system needs to be provided using technology. 
· By using both the internet and sensor network technology, it is possible to control the waste of water and enlarges the scientific methods for water irrigation. So, it will improve the water utilization and productivity.
· 

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is used for the adapt the status of the device. The central processing unit may comprise a communication device to collect the data from different sensors and transmits those information to another devices of the user. It will be done using a higher end communication device like Wi-Fi module. 
· The central module may convert the processed data into meaningful data and communicate with other user. With the help of handheld device such as mobile a user may perceive the data. At present the dearth for water is a major concern in agricultural field.
·  This work addresses an efficient method of water irrigation using automated irrigation system. This proposed approach would overhaul the unnecessary water irrigation on to the farmlands. The values of temperature, moisture, humidity are periodically monitored by temperature, moisture, humidity sensors respectively and transmit these values to the allocated IP address. 
· 
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Risk of violation of privacy: Drone captures high resolution images or record activities in survey area, which is otherwise un-accessible. This may lead to attack on privacy. Proper care needs to taken while surveying near township.
· Hacking threat: Drones are controlled by the base control. Hackers can intercept the data link network and access control system.
· Accident threat: Drones fly above ground and if due to any reason it goes out of control, it may lead to accident.
· Risk of legal violation: With the laws and regulations surrounding drone flight constantly changing, the growing list of restrictions surrounding air space could potentially lead to financial or legal fines.

2.2. PROPOSED SYSTEM
· The farmers can initiate and use different monitoring and controlled system to increase the productivity with an assist of automation of agricultural parameters like temperature, humidity and soil moistures are observed and manage the system which would help the farmers to increase the productivity.
·  The proposed method consists of an embedded system for automatic control of water irrigation. It has wireless sensor network for sensing real time irrigation system. This method would provide appropriate water to the agricultural land and avoids wastage of water.When the moisture level comes down below the threshold level then the system will automatically switch ON the motor for irrigation.
·  When the water level reaches above the threshold level then it will automatically OFF the motor. The current status of the motor and the sensed parameters will be displayed on the user’s smart phone. 
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Accurate Data Collection: Drones equipped with sensors can collect high-resolution data on crop health, soil moisture levels, and ET rates, leading to better decision-making.
· Optimized Water Use: By accurately measuring ET rates, farmers can apply the exact amount of water needed, reducing over-irrigation and conserving water resources.
· Lower Operational Costs: Automating irrigation commands through drones can reduce labor costs and increase efficiency.
· Timely Interventions: Real-time data allows for timely interventions in pest control, disease management, and nutrient application, improving overall crop health.
·  Instant Data Access: Drones can provide real-time data on field conditions, allowing for immediate adjustments to irrigation practices.



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
· Drone Hardware Module
· Data Acquisition Module
· Data Processing and Analysis Module
· Irrigation Management Module

Drone Hardware Module
· Drones: Unmanned aerial vehicles (UAVs) equipped with GPS, cameras, and sensors (e.g., multispectral, thermal).
· Sensors: ET sensors that measure temperature, humidity, solar radiation, and wind speed, as well as soil moisture sensors to provide real-time data.
· Communication Systems: Systems for transmitting data back to a central server or directly to a user interface (e.g., Wi-Fi, cellular).

Data Acquisition Module	

· Data Collection: Drones gather data on crop health, soil moisture levels, and environmental conditions.
· Image Processing: Use of computer vision techniques to analyze images captured by the drone for identifying plant stress, growth patterns, and other key indicators.
· 



Data Processing and Analysis Module
· Data Integration: Combining data from various sources (drones, weather stations, soil sensors) into a unified format.
· ET Calculation: Algorithms to compute evapotranspiration rates based on collected environmental data and crop characteristics.
· Irrigation Needs Assessment: Evaluating irrigation needs based on ET rates and soil moisture levels to determine when and how much to irrigate.
· 

Irrigation Management Module

· Automated Irrigation Commands: Generation of irrigation commands based on real-time data analysis, allowing for automated or manual irrigation control.
· Scheduling: Developing irrigation schedules that consider crop growth stages, weather forecasts, and soil moisture levels.
· 







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 agricultural networking techniques application is required for modern agricultural development and also it enhances the development of agriculture. This proposed method would provide a considerable impact on assuring the effective usage of water resources and the efficiency and steadiness of the agricultural production.
·  With more enhancement in the genus of IoT in the forth coming years, these systems can be more capable much faster and cheap in cost. In future, the system may forecast about users movement, weather forecasting pattern, harvesting time, the intrusion of animal in the farm land and communicating the information via smart phone to the users. 
· Due to this in the forthcoming days agriculture would be independent of human intervention and in turn quality as well as excellent quantity of production can be obtained.
· [bookmark: _GoBack]


