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ABSTRACT

Water is the most essential requirement in the cultivation of agricultural products
and therefore in order to regulate the supply of agricultural irrigation. An automatic
irrigation technique distributes water efficiency and productivity of the system
through the integration of various components and features. This design includes
multiple sensors to monitor the soil moisture, temperature, and humidity levels,
which are processed by the Raspberry Pi to determine the optimal watering
schedule for the plants. Additionally, the system incorporates a weather station to
receive real-time weather updates and adjust the watering schedule accordingly. A
mobile application is also included, which allows the user to remotely monitor and
control the system from their smartphone. Furthermore, the system is designed to
be expandable, with the ability to add additional sensors and features as required.
This productive design for a smart irrigation system using Raspberry Pi can
significantly improve the efficiency and productivity of agriculture and gardening,
while reducing water waste and promoting sustainable practices.
Over the years, attention of water and electricity issues has brought about elevated
use of sprinkler structures. At present, automation plays one of the most vital roles
in human lifestyles. This not only offers comfort, however additionally reduces
power consumption, performance and saves time. Currently, the enterprise uses
automation and control gadgets, which can be price and no longer appropriate for
agricultural and horticultural use. So, in this work, we can develop IoT based
irrigation smart technologies the use of Raspberry pi. The proposed sprinkler
system might be reasonably-priced and might be used by Indian farmers.
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                                                     CHAPTER 1  

                              

                                         INTRODUCTION 

    

From massive agribusiness players like Cargill to small organic farmers, growers all 

over the world are using the Internet of Things to reduce their consumption of water 

and fertilizers, cut waste and improve the quality or yield of their products. Examples 

range from tracking microclimates across cropland, to closely monitoring 

temperature changes and humidity levels as perishable goods move from field to 

warehouse to store in order to extend their shelf life and eliminate waste. Tech 

providers are helping them with tools such as drone imagery and soil sensors, which 

measure real-time conditions. According to The Nature Conservancy, such 

precision agriculture can enable farmers to cut water and fertilizer use by up to 40 

percent, without reducing yields. By improving the irrigation efficiency in agricultural 

sector, this industry become more competitive and sustainable. Also, in dry areas, 

where there is no sufficient rainfall, proper irrigation is not possible. Hence by using 

this irrigation system by monitoring the moisture content of soil are can meet the 

water requirements necessary for the field. To save effort of farmers, the important 

considerations are water and time. In present condition, they need to wait until field 

is fully watered. This restricts them to do other activities. This idea is not only meant 

for farmers but also for watering the plants. In our present era, the farmers are 

irrigating their crops at regular interval of time. The techniques they use will 

consume more water by creating water logging and results in water wastage. This 

system that we designed will completely eliminate the stress of manual Labour. Two 

types of soils have been tested and it will only work when the soil condition is dry. 

The raspberry pi is the heart of the system and the webcam is interfaced with 

Raspberry pi via Wi-Fi Module. Python programming language is used for 

automation purpose. The system is a network of wireless sensors and a wireless 

base station which can be used to provide the sensors data to automate the 

irrigation system.    

   

1.1 OBJECTIVE    

The objective of smart irrigation is to optimize water usage in agriculture by using 

data and technology to apply water in a way that is precise, efficient, and 
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sustainable. Smart irrigation systems use sensors, weather data, soil moisture data, 

and other information to determine when and how much water to apply to crops. 

This allows farmers to reduce water waste, save money on water bills, and improve 

crop yields. Smart irrigation also helps to conserve water resources, which is 

becoming increasingly important in regions where water is scarce or expensive.  

1.2 PROBLEM STATEMENT    

The problem of water scarcity is a major challenge in agriculture, with irrigation being 

one of the largest users of freshwater resources worldwide. Traditional irrigation 

systems are often inefficient, leading to water waste and increased costs for 

farmers. In addition, climate change and unpredictable weather patterns have made 

it difficult to manage irrigation effectively.  

 To address these challenges, there is a need for a more sustainable and 

efficient irrigation system that can optimize water usage and reduce waste. Smart 

irrigation systems that use advanced technologies such as sensors, IoT, and data 

analytics have shown great promise in addressing these challenges. However, there 

is still a need for further research and development to optimize the performance and 

scalability of these systems 

1.3 TARGET SPECIFICATIONS    

After the study of the problem statement and the market needs for the system, the 

target specifications for the systems are being framed. In this case adaptation of the 

system, compact to a vehicle, and the process of the system is being defined.   

The main parameters based on which the system is to be designed are as follow 

• Reliable 

• Low cost 

• Low power consumption 

• Quick response 

• Durability 

• Easy Adaption 

• Compact process 

 

1.4 RESEARCH AND DEVELOPMENT    

Smart irrigation systems have been the focus of research and development in recent 

years due to the growing concern over water scarcity and the need for sustainable 
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agriculture. These systems use advanced technologies to optimize irrigation 

efficiency, reduce water waste, and improve crop yields.   

   

One of the key technologies used in smart irrigation systems is sensor technology. 

Soil moisture sensors, for example, are used to monitor soil moisture levels and 

determine when irrigation is necessary. Other sensors, such as temperature and 

humidity sensors, are used to gather additional information about the soil and 

environment.   

   

The use of IoT (Internet of Things) technology has also played a significant role in 

the development of smart irrigation systems. IoT technology allows for the 

integration of sensors, controllers, and communication devices into a single system, 

enabling real-time monitoring and control of the irrigation process.   

   

In addition, advanced data analytics techniques have been developed to process 

the large amounts of data generated by these systems. Machine learning 

algorithms, for example, can be used to analyze the data collected by sensors and 

make accurate predictions about the water needs of crops.   

   

Smart irrigation systems have been tested and implemented in various agricultural 

settings, including fields, greenhouses, and urban gardens. These systems have 

shown promising results in reducing water consumption, increasing crop yields, and 

improving the overall efficiency of irrigation.   

   

In conclusion, the research and development of smart irrigation systems have led 

to the creation of advanced technologies and techniques that can help address the 

challenges of water scarcity and sustainable agriculture. With continued innovation 

and refinement, smart irrigation systems have the potential to revolutionize the way 

we approach irrigation and agriculture.   
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1.5 EMBEDDED SYSTEM IMPLEMENTATION    

Introduction:    

An embedded system is one kind of a computer system mainly designed to perform 

several tasks like to access, process, and store and also control the data in various 

electronics-based systems.  Embedded systems are a combination of hardware and 

software where software is usually known as firmware that is embedded into the 

hardware. One of its most important characteristics of these systems is, it gives the 

o/p within the time limits. Embedded systems support to make the work more perfect 

and convenient. So, we frequently use embedded systems in simple and complex 

devices too. The applications of embedded systems mainly involve in our real life 

for several devices like microwave, calculators, TV remote control, home security 

and neighbourhood traffic control systems, etc.            

                                        

 

    

                                                  Link to  other embedded system 

 

                                     Fig 1.1 Embedded Block Diagram    
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1.5.1 EMBEDDED SYSTEM AND HARDWARE:    

As with any electronic system, an embedded system requires a hardware platform 

on which it performs the operation. Embedded system hardware is built with a 

microprocessor or microcontroller. The embedded system hardware has elements 

like input output (I/O) interfaces, user interface, memory and the display. Usually, 

an embedded system consists of:   

• Power supply 

• Processor 

• Memory 

• Relible 
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CHAPTER-2 

LITERATURE REVIEW 

2.1 LITERATURE INTRODUCTION   

Smart irrigation systems using Raspberry Pi have gained significant attention due 

to their ability to efficiently use water resources, save energy and reduce labor costs. 

Here's a brief literature survey on productive design for smart irrigation systems 

using Raspberry Pi. Smart Irrigation System using Raspberry Pi" by Manikandan. 

This paper proposed a smart irrigation system using Raspberry Pi that uses soil 

moisture sensors, temperature sensors, and humidity sensors to collect data and 

make intelligent decisions about when to water the plants. The system was designed 

to be energy-efficient, user-friendly, and low-cost. Raspberry Pi Based Smart 

Irrigation System for Agriculture" by Deepak .That uses a web-based interface for 

monitoring and controlling the irrigation system. The system was designed to be 

modular and scalable, allowing farmers to add or remove sensors as needed. 

Design and Implementation of a Smart Irrigation System using Raspberry Pi by 

Naik. That uses a combination of soil moisture sensors, temperature sensors, and 

humidity sensors to optimize the watering of plants. The system was designed to be 

user-friendly and low-cost. 

Maheshwari uses a mobile application to monitor and control the irrigation system 

remotely. The system was designed to be low-cost, scalable, and energy-efficient. 

Design and Implementation of a Low-Cost Smart Irrigation System using Raspberry 

Pi" by Reddy. That uses soil moisture sensors and a microcontroller to automatically 

irrigate plants when the soil moisture level drops below a certain threshold. The 

system was designed to be low-cost and easy to install. 

Overall, these studies suggest that smart irrigation systems using Raspberry Pi are 

becoming more popular due to their ability to conserve water and energy while 

reducing labor costs. The designs are generally user-friendly, low-cost, and 

scalable, making them accessible to a wide range of farmers and gardeners. 
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2.2 REVIEWS OF EXISTING  SYSTEM    

Khirade Identification of the plant diseases is the key to preventing the losses in the 

yield and quantity of the agricultural product. It requires tremendous amount of work, 

expertize in the plant diseases, and also require the excessive processing time. 

Hence, image processing is used for the detection of plant diseases. Disease 

detection involves the steps like image acquisition, image pre-processing, image 

segmentation, feature extraction and classification. This paper discussed the 

methods used for the detection of plant diseases using their leaves images. This 

paper discussed various techniques to segment the disease part of the plant. This 

paper also discussed some Feature extraction and classification techniques to 

extract the features of infected leaf and the classification of plant diseases. The 

accurately detection and classification of the plant disease is very important for the 

successful cultivation of crop and this can be done using image processing. This 

paper discussed various techniques to segment the disease part of the plant. This 

paper also discussed some Feature extraction and classification techniques to 

extract the features of infected leaf and the classification of plant diseases. The use 

of ANN methods for classification of disease in plants such as self- organizing 

feature map, back propagation algorithm, SVMs etc…From these methods, we can 

accurately identify and classify various plant diseases using image processing 

technique.   

Prof. Sanjay, B.Dhaygude the application of texture statistics for detecting the plant 

leaf disease has been explained Firstly by color transformation structure RGB is 

converted into HSV space because HSV is a good color descriptor. Masking and 

removing of green pixels with pre-computed threshold level. Then in the next step 

segmentation is performed using 32X32 patch size and obtained useful segments. 

These segments are used for texture analysis by color cooccurrence matrix. Finally 

if texture parameters are compared to texture parameters of normal leaf.   

Amandeep Singh, Maninder Lal Singh t he most significant challenge faced during 

the work was capturing the quality images with maximum detail of the leaf colour. It 

is very typical task to get the image with all the details within a processable memory. 

Such images are formed a through high resolution and thus are of 610MB of size. 
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This was handled by using a Nikon made D5200 camera which served the task very 

well. Second challenge faced was to get rid of illumination conditions as from the 

start to the end of paddy crop season, illumination varies a lot even when the image 

acquiring time is fixed. However the solution to this is variable user defined 

thresholding and making necessary adjustments to the shades of LCC.   

 

M.Malathi, K.Aruli they provides survey on plant leaf disease detection using image 

processing techniques. Disease in crops causes significant reduction quantity and 

quality of the agricultural product. Identification of symptoms of disease by naked 

eye is difficult for farmer. Crop protection especially in large farms is done by using 

computerized image processing technique that can detect diseased leaf using color 

information of leaves. Depending on the applications, many image processing 

technique has been introduced to solve the problems by pattern recognition and 

some automatic classification tools. In the next section this papers present a survey 

of those proposed systems in meaningful way. There are many methods in 

automated or computer vision for disease detection and classification but still there 

is lack in this research topic. All the disease cannot be identified using single 

method. Malvika Ranjan, Manasi,Rajiv Weginwar describes a diagnosis process 

that is mostly visual and requires precise judgment and also scientific methods.  

Image of diseased leaf is captured 

   

   

2.3 LITERATURE CONCLUSION     

In conclusion, the literature survey of productive design for smart irrigation systems 

using Raspberry Pi has shown that these systems have gained significant attention 

due to their ability to conserve water resources, save energy, and reduce labor 

costs. The proposed designs are generally user-friendly, low-cost, and scalable, 

making them accessible to a wide range of farmers and gardeners. The use of 

sensors such as soil moisture, temperature, and humidity sensors, combined with 

Raspberry Pi, enables intelligent decision-making for watering plants. The ability to 

remotely monitor and control the irrigation system using a web-based interface or 

mobile application has also been proposed in some studies. The implementation of 

these productive designs could have a significant impact on agriculture, especially 
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in areas where water resources are scarce, and traditional irrigation methods are no 

longer efficient or sustainable.  

The implementation of these productive designs could have a significant impact on 

agriculture, particularly in areas where water resources are scarce, and traditional 

irrigation methods are no longer efficient or sustainable. Overall, these studies 

suggest that smart irrigation systems using Raspberry Pi are an effective solution to 

address the challenges faced by traditional irrigation systems, and their adoption 

could lead to sustainable agriculture practices that could benefit the environment, 

farmers, and society at large  
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                                       CHAPTER-3  

                 

                              SYSTEM ANALYSIS  
    

3.1 EXISTING METHOD    

In the Existing System, people used to check and verify the moisture content in the 

fields manually. This is very difficult and risk process to check the condition in the 

mid-night. Even though the climate is good the humidity is unknown, so in the 

previous system we have some disadvantages. 

   

DISADVANTAGES:   The driver might not be aware about the sign or intentionally 

doesn’t follow. It results in violation of the rule and occasionally in accident.    

  

3.1.1 EXISTING METHOD    

Smart irrigation systems use various sensors and technologies to optimize water 

usage in a landscape or agricultural setting. Here are some existing methods of 

smart irrigation systems:Soil Moisture Sensors: Soil moisture sensors measure the 

amount of moisture in the soil and help determine when irrigation is needed. These 

sensors can be placed at different depths in the soil to provide a comprehensive 

view of soil moisture levels.  Weather-based Irrigation Controllers: These controllers 

use real-time weather data to adjust watering schedules based on local weather 

conditions. They take into account factors such as temperature, humidity, wind, and 

precipitation to determine the optimal watering schedule .Evapotranspiration (ET) 

Controllers: ET controllers use weather data and other factors such as soil type and 

plant type to calculate the amount of water lost to evaporation and plant 

transpiration. They then adjust watering schedules accordingly. Flow Sensors: Flow 

sensors measure the amount of water flowing through an irrigation system. They 

can detect leaks and other issues that can issued. 
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3.2 PROPOSED SYSTEM    

In this smart irrigation system can help optimize water usage, reduce waste and 

ultimately lead to more efficient and sustainable agriculture practices. Here are some 

components of a proposed smart irrigation system:   

Sensors: The first component of a smart irrigation system is sensors that can measure 

soil moisture, temperature, and humidity. These sensors can be placed at various 

points in the field, and can provide real-time data that can be used to determine when 

and how much water should be applied.   

Weather station: A weather station can be added to the smart irrigation system to collect 

real-time data on temperature, humidity, wind speed, and precipitation. This data can 

be used to adjust the irrigation system and ensure that crops are watered only when 

necessary.   

Control system: A control system can be installed to monitor and manage the smart 

irrigation system. The control system can use the data collected by the sensors and 

weather station to make real-time adjustments to the irrigation system. It can also be 

programmed to turn on and off at specific times, based on pre-set watering schedules.   

Water delivery system: The water delivery system can be automated, using sensors 

and control systems to deliver water only to the areas that need it. Drip irrigation 

systems can be installed to minimize water usage, and water pressure can be 

monitored to ensure that the correct amount of water is being delivered to each plant.  

Mobile app: A mobile app can be developed to allow farmers to remotely monitor and 

manage the smart irrigation system. The app can provide real-time data on soil 

moisture, temperature, and humidity, and can be used to adjust watering schedules 

and monitor the system's performance.   

By implementing a smart irrigation system, farmers can optimize water usage and 

reduce waste, leading to more sustainable and efficient agriculture practices.    
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                     Fig 3.2 Proposed System Block Diagram    
   

  

  

3.3 ADVANTAGES    
Advantages of smart irrigation system using Raspberry Pi    

There are several advantages of using a smart irrigation system based on Raspberry 

Pi, a small single-board computer, as compared to traditional irrigation systems:   

Cost-effective: Raspberry Pi is an affordable and versatile platform for building a smart 

irrigation system. It can be used to control sensors, manage irrigation schedules, and 

monitor data, all at a fraction of the cost of traditional irrigation systems.   
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Customizable: Raspberry Pi provides a flexible and customizable platformfor building 

a smart irrigation system. The system can be tailored to meet the specific needs of 

each farm, with the ability to integrate different sensors and control systems.   

Efficient water usage: With sensors that can detect soil moisture levels, temperature, 

and humidity, the smart irrigation system can water crops only when needed. This can 

significantly reduce water waste and improve crop yields.   

Automated: Raspberry Pi-based smart irrigation systems can be fully automated, with 

the ability to turn on and off irrigation systems based on pre-set schedules or realtime 

data from sensors. This reduces the need for manual intervention and improves the 

efficiency of irrigation operations.   

Remote access: With the ability to connect to the internet, a Raspberry Pibased smart 

irrigation system can be remotely accessed and managed. This allows farmers to 

monitor the system from anywhere and make realtime adjustments as needed. 

Scalable: Smart irrigation systems based on Raspberry Pi can be easily scaled up or 

down, depending on the size of the farm and the number of crops being grown. 

Additional sensors and control systems can be added as needed, without the need for 

major infrastructure changes.   

Overall, a smart irrigation system based on Raspberry Pi can provide farmers with a 

cost-effective, customizable, and efficient solution for managing their irrigation 

operations, leading to improved crop yields and sustainable agriculture practices.   
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                                                  CHAPTER-4  

4.1  SELECTED METHODOLOGY    

In here are several methodologies that can be used in the development and 

implementation of a smart irrigation system. The most common ones are:   

Rule-based: A rule-based methodology involves setting up a set of rules or conditions 

for the irrigation system to follow. For example, if the soil moisture level drops below a 

certain threshold, the system will automatically turn on the irrigation system to water 

the crops. This methodology is relatively simple and easy to implement, but it may not 

be as accurate as other methodologies.   

Fuzzy logic: Fuzzy logic is a mathematical methodology that allows for uncertainty and 

imprecision in decision-making. In a smart irrigation system, fuzzy logic can be used to 

set up rules that take into account various factors such as soil moisture, temperature, 

and humidity to determine the optimal irrigation schedule for the crops. This 

methodology is more complex than rule-based systems but can provide more accurate 

results.   

Machine learning: Machine learning involves training a computer algorithm to learn from 

data and make predictions or decisions based on that data. In a smart irrigation system, 

machine learning can be used to analyze data from sensors and other sources to 

predict the optimal irrigation schedule for the crops. This methodology requires a 

significant amount of data and expertise in machine learning, but it can provide highly 

accurate results.   

Neural networks: Neural networks are a type of machine learning that is based on the 

structure and function of the human brain. In a smart irrigation system, neural networks 

can be used to analyze data from sensors and other sources to predict the optimal 

irrigation schedule for the crops. This methodology is highly complex and requires 
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expertise in both machine learning and neural networks, but it can provide highly 

accurate results.   

The selected methodology for a smart irrigation system will depend on various factors 

such as the complexity of the system, available data, and expertise of the development 

team. Rule-based and fuzzy logic methodologies are often used for simple systems, 

while machine learning and neural networks are more commonly used for more 

complex systems.   

Let's take the example of a smart irrigation system that uses fuzzy logic as the selected 

methodology.   

Fuzzy logic is a mathematical methodology that allows for uncertainty and imprecision 

in decision-making. In a smart irrigation system that uses fuzzy logic, the system would 

take into account various factors such as soil moisture, temperature, and humidity to 

determine the optimal irrigation schedule for the crops.   

The system would use a set of rules that take into account the different factors and their 

respective levels to determine the irrigation schedule. For example, the rule could be: 

"If the soil moisture level is low and the temperature is high, increase the irrigation 

schedule". This rule would be written in a linguistic format using fuzzy sets to define the 

input variables and output variables.   

The fuzzy sets define the membership of each variable to a certain degree, allowing for 

uncertainty and imprecision. For example, the soil moisture level could be defined as 

"low", "medium", or "high", with each level having a certain degree of membership.   

The temperature could be defined as "low", "medium", or "high" as well.   

The system would use fuzzy logic inference to determine the output variable, which in 

this case would be the irrigation schedule. The system would use a set of fuzzy rules, 

each with a specific weight, to determine the degree of membership of the output 

variable. The weights would be based on the importance of each rule in determining 

the output variable.   
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The final output would be a crisp value that defines the irrigation schedule. The system 

would then use this value to control the irrigation system and deliver the required 

amount of water to the crops.   

Overall, using fuzzy logic as the selected methodology for a smart irrigation system 

allows for a more accurate and precise irrigation schedule, taking into account multiple 

factors that affect crop growth. However, it requires a significant amount of expertise 

and knowledge in fuzzy logic and the development of such systems   

4.2 DESIGN OF PROPOSED MODULE    

Here is a general design of a proposed module of a smart irrigation system using 

Raspberry Pi:   

Sensors: The system would include sensors to measure different parameters such as 

soil moisture, temperature, humidity, and light intensity. These sensors would be 

connected to the Raspberry Pi through analog-to-digital converters (ADCs).   

Raspberry Pi: The Raspberry Pi would serve as the brain of the system, where the data 

from the sensors would be processed and analyzed. The Raspberry Pi would also 

control the irrigation system based on the analysis of the data.   

Communication module: The system would include a communication module to enable 

communication between the Raspberry Pi and the user's smartphone or computer. This 

would allow the user to monitor the system remotely and make adjustments as needed.   

Power supply: The system would require a power supply to operate, which could be a 

battery or a power adapter.   

Irrigation system: The system would include an irrigation system to deliver water to the 

crops. The irrigation system could be a simple drip irrigation system or a more complex 

system with sprinklers.   

Control algorithm: The system would include a control algorithm that would use the data 

from the sensors to determine the optimal irrigation schedule for the crops. The control 

algorithm could use a fuzzy logic system or another methodology, depending on the 

requirements of the system.   
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User interface: The system would include a user interface that would allow the user to 

monitor the system and make adjustments as needed. The user interface could be a 

web-based application or a mobile application.   

Overall, the proposed module of a smart irrigation system using Raspberry Pi would 

include sensors to measure different parameters, a Raspberry Pi to process and 

analyze the data, a communication module for remote monitoring, a power supply, an 

irrigation system, a control algorithm, and a user interface. This module could be 

integrated into a larger system to create a complete smart irrigation system   

4.3 DESCRIPTION OF SOFTWARE FOR IMPLEMENTATION AND 

TESTING OF THE PROPOSED MODEL    
To implement and test the proposed model of a smart irrigation system using  

Raspberry Pi, we would need to develop software that would run on the Raspberry Pi. 

Here's a description of the software components that would be required the Raspberry 

Pi would require an operating system such as Raspbian or Ubuntu to run the software. 

Sensor data acquisition the software would need to read the data from the sensors 

connected to the Raspberry Pi. This would require developing drivers to interface with 

the ADCs connected to the sensors. Data processing and analysis The software would 

need to process and analyze the data from the sensors to determine the optimal 

irrigation schedule. This would require developing algorithms that take into account 

different factors such as soil moisture, temperature, and humidity.   

Control algorithm: The software would need to implement the control algorithm that 

determines the irrigation schedule based on the analysis of the sensor data. This could 

be a fuzzy logic system or another methodology, depending on the requirements of the 

system. Irrigation system control The software would need to control the irrigation 

system based on the determined irrigation schedule. This could be done using a relay 

module connected to the Raspberry Pi that controls the flow of water to the crops User 

interface The software would need to provide a user interface for monitoring the system 

and making adjustments as needed. This could be a web-based or mobile application 

that communicates with the Raspberry Pi over a network.   
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4.4 PROJECT MANGEMENT PLAN    

Here is a general project management plan for a smart irrigation system:   

Define the scope and objectives of the project: The first step is to define the scope 

and objectives of the smart irrigation system project. This should include identifying the 

crops to be irrigated, the environmental factors that need to be considered, and the 

expected outcomes of the project.   

Develop a project schedule: The project schedule should identify the tasks to be 

completed, the timeline for each task, and the dependencies between tasks. This will 

help ensure that the project stays on track and is completed on time.   

Allocate resources: The project will require resources such as personnel, materials, 

and equipment. These resources should be allocated based on the project schedule 

and the needs of the project.   

Identify risks: The project should be assessed for potential risks, including technical, 

environmental, and financial risks. Risk mitigation plans should be developed to 

address these risks.   

 Integration and Testing:Once the hardware and software components have been 

developed, the integration and testing phase begins. This involves integrating the 

different components and conducting various tests to ensure that the system meets the 

project requirements. Testing should include both functional and non-functional testing, 

including stress testing, performance testing, and usability testing.   

    

Deployment and Maintenance:Once the automatic vehicle speed control system has 

been tested and validated, it can be deployed. The deployment phase includes 

installing the system in the vehicle and providing training to the endusers. The 

maintenance phase includes ongoing support and maintenance to ensure that the 

system continues to operate at optimal performance levels. Project Closure:The project 

closure phase includes conducting a final project review to assess the success of the 

project and identify areas for improvement in future projects. It also includes 
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documenting the project, archiving project materials, and releasing resources.  In 

conclusion, the development of an automatic vehicle speed control system using an 

RTC module and ZigBee requires careful planning, development, testing, and 

deployment. A well-executed project management plan can help ensure that the project 

is completed on time, within budget, and meets the desired performance requirements.    

4.5 FINANCIAL REPORT ON ESTIMATED COSTING    

The estimated cost of a smart irrigation system using Raspberry Pi will depend on 

several factors such as the size of the farm, the type of crops, the number of sensors 

required, and the complexity of the control system. Here is a breakdown of the 

estimated costs for a small to medium-sized farm: Raspberry Pi board: $35-$50   

Sensors (e.g. soil moisture, temperature, humidity): $5-$10 per sensor   

ADC module for connecting sensors to Raspberry Pi: $3-$5   

Relay module for controlling water valves: $5-$8 per valve   

Power supply for Raspberry Pi: $5-$10   

Miscellaneous components (eg. wiring, connectors, housing): $10-$15   

The total estimated cost for a small to medium-sized farm with 10 sensors and 2 water 

valves would be approximately $80-$100.   

In terms of financial reports, a cost-benefit analysis could be conducted to determine 

the financial benefits of implementing a smart irrigation system. This analysis would 

compare the costs of implementing the system to the potential savings in water usage 

and labor costs. It could also consider the potential increase in crop yield due to more 

efficient irrigation.   

Other financial reports could include cash flow projections, which would provide an 

estimate of the cash inflows and outflows associated with the project over time. This 

could be used to determine the financial feasibility of the project and to plan for 

financing needs.   

Overall, while the initial investment for a smart irrigation system using Raspberry Pi 

may seem high, the potential savings in water usage and labor costs, as well as the 
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potential increase in crop yield, can provide significant long-term financial benefits for 

farmers.   

Software Costs:    

The software costs associated with a smart irrigation system using Raspberry Pi will 

depend on the specific software components and tools used in the system. Here are 

some potential software costs to consider. 

    

4.6 SOFTWARE TO OPERATIONS PLANS    

Steps involved in software installation here are the general steps involved in installing 

the software for a smart irrigation system using a Raspberry Pi:   

1. Install the operating system: Download the latest version of Raspbian or another 

operating system for your Raspberry Pi and install it on the SD card.   

2. Update the software: Open the terminal and run the command "sudo apt-get update" 

to update the software.   

3. Install the required software packages: Install the necessary software packages for 

your smart irrigation system such as Python, Flask, and GPIO libraries using the 

command "sudo apt-get install [package name]".   

4. Connect the hardware: Connect the Raspberry Pi to the sensors, actuators, and other 

hardware components required for the smart irrigation system.   

5. Write the code: Write the code for the smart irrigation system using a suitable 

programming language such as Python. You can use libraries such as RPi.GPIO to 

interface with the hardware.   

6. Test the code: Test the code to ensure that it is working correctly. You can use 

debugging tools and techniques to identify and fix any issues.   

7. Run the code: Run the code on the Raspberry Pi to activate the smart irrigation system.   
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8. Configure the system: Configure the system according to your requirements by 

modifying the code or settings as needed.   

9. Monitor the system: Monitor the smart irrigation system regularly to ensure that it is 

working correctly and making the required adjustments if necessary.  

  

Overall, the process of installing software for a smart irrigation system using a 

Raspberry Pi involves a combination of hardware and software tasks that require a 

certain level of technical knowledge and experience   

STEPS INVOVED     

Software design: The software design phase involves defining the system 

requirements, developing use cases, and designing the system architecture. During 

this phase, the software team will determine the software requirements, data flow, and 

data processing for the speed control system.    

Software development: The software development phase involves writing and testing 

the software code for the speed control system. The software team will develop the 

code that communicates with the RTC module and ZigBee module,. Integration testing: 

Integration testing involves testing the individual software components and   
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CHAPTER-5  

IMPLEMENTATION DETAILS  

5.1 DEVELOPMENT AND DEPLOYMENT SETUP    

To make software to work with embedded systems we need to bring software and 

hardware together. for this purpose, we need to burn our source code into 

microprocessor or microcontroller which is a hardware component and which takes 

care of all operations to be done by embedded system according to our code.   

    

Generally we write source codes for embedded systems in assembly language, but the 

processors run only executable files. The process of converting the source code 

representation of your embedded software into an executable binary image involves 

three distinct steps:   

    

• Each of the source files must be compiled or assembled into an object file.   

• All of the object files that result from the first step must be linked together to produce a 

single object file, called the relocatable   program.   

• Physical memory addresses must be assigned to the relative offsets within the re- 

locatable program in a process called relocation.   

    

The result of the final step is a file containing an executable binary image that is ready 

to run on the embedded system.   
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Hardware Setup:    

Here are the general steps involved in setting up the hardware for a smart irrigation 

system using a Raspberry Pi:   

Gather the required components: Gather all the components needed for the smart 

irrigation system, such as a Raspberry Pi, sensors, actuators, relays, water pumps, 

and other hardware components.   

Connect the Raspberry Pi: Connect the Raspberry Pi to a power source, monitor, 

keyboard, and mouse.   

Connect the sensors: Connect the sensors such as temperature, humidity, and 

moisture sensors to the Raspberry Pi using appropriate cables.   

Connect the actuators: Connect the actuators such as water pumps and solenoid 

valves to the Raspberry Pi using appropriate cables.   

Connect the relays: Connect the relays to the Raspberry Pi using appropriate cables. 

The relays are used to switch on and off the water pumps and solenoid valves.   

Mount the sensors and actuators: Mount the sensors and actuators in suitable locations 

such as soil, plant leaves, or water tanks.   

Check the connections: Check all the connections and cables to ensure that they are 

securely attached and functioning correctly.   

Power up the system: Power up the system and test the sensors, actuators, and relays 

to ensure that they are working correctly.   

Configure the system: Configure the Raspberry Pi and sensors to work together and 

collect data from the environment. Write code to control the actuators based on the 

collected data.   
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Monitor the system: Monitor the system regularly to ensure that it is working correctly, 

and make any required adjustments to the hardware or software as needed.   

Overall, the process of setting up the hardware for a smart irrigation system using a 

Raspberry Pi requires a certain level of technical knowledge and experience. It 

involves connecting various components, mounting sensors and actuators, and 

testing and configuring the system to work effectively   

DEPLOYMENT OF RASPBERRY PI    

Raspberry Pi can be used in a smart irrigation system to automate and optimize the 

watering of crops or plants. Here are the steps you can follow to deploy Raspberry Pi 

in a smart irrigation system.    

Set up the hardware: First, you need to set up the Raspberry Pi board with necessary 

components such as sensors, relays, and actuators. The sensors can be used to 

measure various environmental parameters such as temperature, humidity, soil 

moisture, and light intensity. The relays can be used to control the water pumps or 

valves, while the actuators can be used to adjust the direction of the irrigation system. 

Install the software: Once the hardware is set up, you need to install the necessary 

software on the Raspberry Pi. This can include the operating system, programming 

language (such as Python), and any required libraries or frameworks. You can also 

install a database to store sensor data for analysis and optimization. Develop the 

irrigation control algorithm: You need to develop an algorithm that will control the 

irrigation system based on the sensor data. This algorithm can be designed to adjust 

the amount and frequency of watering based on the soil moisture levels, weather 

forecasts, and other environmental factors.   

Deploy the system: Once the software and algorithm are developed, you can deploy 

the system in the field. This can include installing the sensors, actuators, and relays in 

the appropriate locations and connecting them to the Raspberry Pi.   

You can also connect the Raspberry Pi to the internet to remotely monitor and control 

the irrigation system.   

Monitor and optimize the system: Finally, you need to monitor the system and analyze 

the data collected by the sensors to optimize the irrigation algorithm. This can involve 

adjusting the watering schedule or amount based on the data collected and using 

machine learning techniques to improve the accuracy of the algorithm. By following 
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these steps, you can successfully deploy Raspberry Pi in a smart irrigation system and 

improve the efficiency and productivity of your crops or plants. 

   

5.2 ALGORITHM USED   

The algorithm used in a smart irrigation system using Raspberry Pi can vary based on 

the specific requirements and environmental conditions of the crops or plants being 

watered. However, here is a basic algorithm that can be used as a starting point. This 

algorithm uses a set of rules and membership functions to determine when to trigger 

irrigation. The system considers inputs such as soil moisture level, weather conditions, 

and crop type, and uses fuzzy logic to make decisions about when to irrigate. This 

algorithm is more complex than the threshold-based algorithm, but it can be more 

accurate and can take into account more variables.   

Measure soil moisture: The system measures the soil moisture using a soil moisture 

sensor connected to the Raspberry Pi. The sensor provides a moisture level value 

between 0 and 100.   

Determine watering needs: The system compares the moisture level value to a 

predefined threshold value to determine if watering is needed. If the moisture level is 

below the threshold value, the system proceeds to the next step.   

Calculate watering duration: The system calculates the watering duration based on the 

moisture deficit, which is the difference between the current moisture level and the 

desired moisture level. The desired moisture level can be pre-defined based on the 

crop requirements.   

Turn on water pump: The system turns on the water pump or valve for the calculated 

duration to water the plants.Wait for moisture level to rise: After watering, the system 

waits for a certain period of time for the moisture level to rise to the desired level.  
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                                             Fig 5.1 Algorithm Block Diagram    

 

Steps involved      

Sensor data collection: The first step is to collect data from various sensors such as 

temperature, humidity, soil moisture, rainfall, and other environmental factors that affect 

plant growth.   

Data processing and analysis: The data collected from the sensors needs to be 

processed and analyzed to determine the optimal irrigation needs for the plants. 

Decision making: Based on the analysis of sensor data, the system needs to make a 

decision on when and how much water to supply to the plants.   
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Control system: A control system is required to implement the irrigation decision made 

by the system. This system can be implemented using various technologies, such as 

microcontrollers, programmable logic controllers (PLCs), or other computing 

devices.Communication system: The system needs to communicate with the sensors, 

control system, and other devices in the irrigation system to ensure that the irrigation 

process is efficient and effective.  User interface: A user interface is required to provide 

feedback to the user about the irrigation process and allow them to input their own 

preferences for the system.  Monitoring and feedback: The system needs to constantly 

monitor the plants, sensors, and other devices in the irrigation system to provide 

feedback on the effectiveness of the irrigation process.   

5.3 TESTING    

Setting up the Raspberry Pi: The first step is to set up the Raspberry Pi with the 

necessary software, including the operating system, programming environment, and 

any necessary libraries or dependencies.   

Connecting sensors: The next step is to connect sensors to the Raspberry Pi, including 

sensors for measuring soil moisture, temperature, humidity, and other environmental 

factors.   

Programming the system: The smart irrigation system needs to be programmed using 

a suitable programming language, such as Python. The code should include algorithms 

for processing sensor data, making irrigation decisions, and controlling the irrigation 

system.   

Testing the system: Once the system is programmed, it should be tested to ensure that 

it is functioning as expected. This can involve running the system in a controlled 

environment, simulating sensor data, and verifying that the system is making 

appropriate irrigation decisions and controlling the irrigation system correctly.   

Field testing: Once the system has been tested in a controlled environment, it should 

be tested in the field to ensure that it is functioning correctly under real-world conditions. 
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This can involve installing the system in a garden or other outdoor environment and 

monitoring its performance over time.   

Performance optimization: As the system is tested and deployed, it may be necessary 

to optimize its performance by adjusting algorithms, adding new sensors, or modifying 

the irrigation system. This process may involve collecting additional data, analyzing 

system logs, and making changes to the code as necessary.   

   

                              
                                     Fig  5.2 Result Diagram  

   

Maintenance: Maintenance involves updating the software as needed to address any 

bugs or issues that arise. During this phase, the software team will monitor the system 

to ensure that it operates optimally and address any issues that arise.   

Overall, the software implementation process for speed control using ZigBee and RTC 

module involves defining the system requirements, designing the software architecture, 

developing the software code, testing the system components. 
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                                                   CHAPTER- 6  

                                                   RESULTS 

  

LIMITATIONS  

Cost: Smart Irrigation systems can be expensive to install and maintain, particularly if 

they require specialized hardware or sensors. The cost of the system may not be 

feasible for small-scale farmers or gardeners.   

Maintenance: Smart Irrigation systems require regular maintenance to ensure that they 

are functioning correctly. This includes replacing sensors, monitoring and adjusting the 

irrigation schedule, and repairing any damaged components. If the system is not 

maintained properly, it may not function effectively.   

Technical expertise: Setting up and maintaining a Smart Irrigation system requires 

technical expertise, particularly in the areas of programming, electronics, and data 

analysis. This may be a barrier for some farmers or gardeners who do not have these 

skills.   

Environmental factors: Smart Irrigation systems rely on accurate data from sensors to 

make irrigation decisions. However, environmental factors such as wind, rainfall, and 

temperature can affect the accuracy of the data, which can lead to incorrect irrigation 

decisions.   

Power supply: Smart Irrigation systems require a reliable power supply to operate 

effectively. This can be a challenge in remote or off-grid locations where access to 

electricity is limited.   

Compatibility: Smart Irrigation systems may not be compatible with existing irrigation 

systems or infrastructure, which can make installation and integration more 

challenging.   

.      
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  6.1 RESULTS  

The result of a Smart Irrigation system using Raspberry Pi can be a significant 

improvement in plant growth, water conservation, and efficiency. By using sensors to 

monitor soil moisture levels and weather conditions, the system can make informed 

decisions about when to irrigate and how much water to use. This can help ensure that 

each plant receives the right amount of water at the right time, leading to healthier 

plants, higher crop yields, and better overall productivity. Additionally, the system can 

be customized to meet the specific needs of different plants and environmental 

conditions, providing a flexible and efficient solution for irrigation. Realtime monitoring 
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and alerts can also help farmers and gardeners stay on top of any issues or problems 

that arise, ensuring that the system operates smoothly and effectively. Overall, the 

result of a Smart Irrigation system using Raspberry Pi can be a significant improvement 

in water management, plant growth, and overall efficiency.   

    

    

        6.2 PERFORMANCE      

           
The performance of a Smart Irrigation system using Raspberry Pi can be measured by 

several factors. One of the most critical factors is water savings. Smart Irrigation 

systems are designed to conserve water by delivering the right amount of water to 

plants based on their specific needs. By comparing the amount of water used by a 

traditional irrigation system with a Smart Irrigation system, it is possible to measure 

water savings and evaluate the system's efficiency.   

Another key factor in evaluating the performance of a Smart Irrigation system is crop 

yield. By providing plants with the right amount of water at the right time, a Smart 
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Irrigation system can help improve crop yield and quality. The performance of the 

system can be evaluated by comparing crop yield with and without the system in place. 

Energy consumption is another factor that can be used to evaluate the performance of 

a Smart Irrigation system. The system may require electricity to operate, and 

energyefficient components can help reduce energy consumption and operating costs.   

The accuracy of sensors used in a Smart Irrigation system is critical to the system's 

performance. The sensors must provide accurate data on soil moisture levels, weather 

conditions, and other factors that affect irrigation. The performance of the system can 

be evaluated by testing the accuracy of sensors and adjusting the system's algorithms 

accordingly.   

Finally, user satisfaction is an essential factor in evaluating the performance of a Smart 

Irrigation system. Farmers or gardeners may provide feedback on the system's ease of 

use, effectiveness, and overall performance. This feedback can help identify areas for 

improvement and optimize the system's performance to meet the needs of its users.  In 

conclusion, the performance of a Smart Irrigation system using Raspberry Pi can be 

evaluated based on water savings, crop yield, energy consumption, accuracy of 

sensors, and user satisfaction. By monitoring these key performance indicators, it is 

possible to optimize the system's performance and ensure that it meets the needs .  

                                                    

                                                    

                                             

        

  

  

 

 

.  
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                                               CHAPTER-7  

                                             CONCLUSION  

7.1 CONCLUSION 

In conclusion, Smart Irrigation systems using Raspberry Pi can be an effective and 

efficient solution for water management and plant growth. By using sensors to monitor 

soil moisture levels and weather conditions, the system can make informed decisions 

about when to irrigate and how much water to use. This can lead to water conservation, 

improved crop yield, and better overall efficiency. Additionally, the system can be 

customized to meet the specific needs of different plants and environmental conditions, 

providing a flexible and efficient solution for irrigation. Real-time monitoring and alerts 

can also help farmers and gardeners stay on top of any issues or problems that arise, 

ensuring that the system operates smoothly and effectively. While there may be some 

limitations to the system, the benefits of Smart Irrigation systems using Raspberry Pi 

can help overcome these limitations and provide a sustainable and effective solution 

for water management and plant growth. Overall, the use of Smart Irrigation systems 

using Raspberry Pi can provide a significant improvement in water management, plant 

growth, and overall productivity.  

   

7.2 FUTURE WORK      

While Smart Irrigation systems using Raspberry Pi are already proving to be an 

effective solution for water management and plant growth, there is still plenty of room 

for future work and improvement. Some potential areas for future work include: 

Integration with other systems: Smart Irrigation systems using Raspberry Pi can be 

integrated with other systems, such as weather forecasting, soil analysis, and crop 

management systems. This integration can help further optimize irrigation scheduling 

and improve crop yield.   

Use of machine learning: Machine learning algorithms can be used to analyze data 

from sensors and make predictions about irrigation needs. This can help the system 

learn and adapt over time, improving its efficiency and accuracy. Wireless connectivity: 

Smart Irrigation systems using Raspberry Pi can be connected to wireless networks, 

enabling real-time data transmission and remote monitoring. This can help farmers and 
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gardeners stay on top of irrigation needs and respond to any issues or problems in a 

timely manner.   

Automated maintenance: Smart Irrigation systems using Raspberry Pi can be equipped 

with automated maintenance features, such as cleaning sensors, replacing batteries, 

and adjusting water pressure. This can help reduce maintenance costs and improve 

the overall efficiency of the system.   

Optimization of water resources: Smart Irrigation systems using Raspberry Pi can be 

designed to optimize the use of water resources, such as rainwater harvesting and 

greywater recycling. This can help reduce reliance on freshwater sources and promote 

sustainable water management practices.   

    

7.3 RESEARCH ISSUES    

There are several research issues that need to be addressed when implementing.   

Sensor accuracy: Sensor accuracy is a critical factor in the performance of a Smart 

Irrigation system. Research is needed to develop and test sensors that provide 

accurate data on soil moisture, weather conditions, and other factors that affect 

irrigation.   

Energy efficiency: Smart Irrigation systems using Raspberry Pi may require electricity 

to operate, which can increase energy consumption and operating costs. Research is 

needed to develop energy-efficient components that can help reduce energy 

consumption and improve the system's overall efficiency. System optimization: Smart 

Irrigation systems using Raspberry Pi rely on algorithms to determine when and how 

much to irrigate. Research is needed to optimize these algorithms to ensure that the 

system operates efficiently and effectively.   

Integration with other systems: Smart Irrigation systems using Raspberry Pi can be 

integrated with other systems, such as weather forecasting and crop management 

systems. Research is needed to identify and develop effective integration strategies 

and protocols.   

User acceptance: The success of a Smart Irrigation system depends on user 

acceptance and adoption. Research is needed to identify the factors that influence user 

acceptance and develop strategies to promote adoption and use of the system. 

Sustainability: Smart Irrigation systems using Raspberry Pi can help promote 
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sustainable water management practices, but research is needed to identify and 

evaluate the system's environmental impacts and overall sustainability.   

  

  

7.4 IMPLEMENTATION ISSUES    

Smart Irrigation systems using Raspberry Pi can be expensive to implement, especially 

for small-scale farmers or gardeners. Research is needed to identify costeffective 

components and strategies to reduce the overall cost of the system. Smart Irrigation 

systems using Raspberry Pi require technical expertise to install, configure, and 

maintain. Research is needed to develop user-friendly interfaces and documentation 

to facilitate installation and maintenance of the system. Smart Irrigation systems using 

Raspberry Pi can be scaled to meet the needs of different crops, farm sizes, and water 

resources. However, research is needed to identify the limitations and challenges of 

scaling the system and develop strategies to overcome these challenges. Smart 

Irrigation systems using Raspberry Pi may be subject to local, state, or national 

regulations related to water use, electricity, and data privacy. Research is needed to 

identify and comply with relevant regulations and standards. mart Irrigation systems 

using Raspberry Pi generate a large amount of data, which must be managed and 

analyzed to optimize system performance. Research is needed to develop effective 

data management strategies and protocols. Smart Irrigation systems using Raspberry 

Pi rely on wireless communication, which can be subject to interference from other 

wireless systems. Research is needed to identify and mitigate potential interference 

issues.   
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                                           APPENDIX 

 

A. SOURCE CODE   

SOURCE CODE FOR TRANSMITTER   

from flask import Flask from flask import render_template, request import RPi.GPIO 

as GPIO import time from time import sleep import serial import smtplib from 

mcp3208 import MCP3208 import Adafruit_DHT from Adafruit_IO import Client aio =   

Client("Ganesh_22","aio_Iyvt60HW6urT1P9Xd7VKs3fbtDnC") dht_mod  

= Adafruit_DHT.DHT11 dht_pin = 4   

# Define GPIO to LCD mapping   

LCD_RS = 16 LCD_E  

= 20   

   

LCD_D4 = 21   

LCD_D5 = 13   

LCD_D6 = 19   

LCD_D7 = 26 pump  

= 23 bulb  =  24   

# Define some device constants   

LCD_WIDTH = 16    # Maximum characters per line   

LCD_CHR = True   

LCD_CMD = False    

LCD_LINE_1 = 0x80 # LCD RAM address for the 1st line   

LCD_LINE_2 = 0xC0 # LCD RAM address for the 2nd line    

E_PULSE = 0.0005   

E_DELAY = 0.0005   

GPIO.setwarnings(False)   

GPIO.setmode(GPIO.BCM)   

GPIO.setup(LCD_E, GPIO.OUT)   

GPIO.setup(LCD_RS, GPIO.OUT)   

GPIO.setup(LCD_D4, GPIO.OUT)   

GPIO.setup(LCD_D5, GPIO.OUT)   
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GPIO.setup(LCD_D6, GPIO.OUT)   

GPIO.setup(LCD_D7, GPIO.OUT)   

GPIO.setup(pump, GPIO.OUT)   

GPIO.setup(bulb, GPIO.OUT)   

GPIO.output(pump, 0)   

GPIO.output(bulb, 0) adc =  

MCP3208() app =   

Flask(_name_)   

GPIO.setmode(GPIO.BCM  

)   

a = 0 b = 0   

SMTP_SERVER = 'smtp.gmail.com’    

#Email Server(don't change)   

SMTP_PORT = 587 #Server Port (don't change)   

GMAIL_US ='venkataganeshkosinepalli@gmail.com GMAIL_P ='frzfmogmdeqoqfxy’ 

rec = 'venkataganeshkosinepalli@gmail.com’ def lcd_init(): # Initialise display 

lcd_byte(0x33,LCD_CMD) # 110011 Initialise lcd_byte(0x32,LCD_CMD) # 110010 

Initialise lcd_byte(0x06,LCD_CMD) # 000110 Cursor move direction  

lcd_byte(0x0C,LCD_CMD) # 001100 Display On,Cursor Off, Blink Off  

lcd_byte(0x28,LCD_CMD) # 101000 Data length, number of lines, font   

size lcd_byte(0x01,LCD_CMD)   

# 000001clear display  time.sleep(E_DELAY) def lcd_byte(bits, mode):  

# Send byte to data pins    

# bits = data   

# mode = True  for character  #  False for command   

GPIO.output(LCD_RS, mode) # RS   
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B. SCREENSHOTS   
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                                              Different types outputs      
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Abstract: 

Waterpc ispc thepc mostpc criticalpc inputpc insidepc thepc 

cultivationpc ofpc agriculturalpc merchandise,pc andpc  

thereforepc thepc systempc ofpc expansionpc ofpc waterpc 

supplypc haspc growpc topc bepc apc keypc shapepc ofpc 

progressedpc agriculturepc inpc thepc area.pc Anpc 

automaticpc irrigationpc techniquepc distributespc 

waterpc amongpc vegetation/plantpc lifepc bypc waypc ofpc 

blowingpc itpc overpc thepc vegetation/vegetation,pc 

muchpc likepc naturalpc irrigation.pc Inpc thispc venture,pc 

wepc canpc expandpc anpc automaticpc machinepc sopc thatpc itpc 

willpc assistpc thepc farmer/guypc topc understandpc aboutpc 

hispc areapc andpc thepc conditionpc ofpc thepc plantpc atpc 

domesticpc orpc everywherepc  insidepc thepc world.pc 

Thispc workpc willpc helppc thepc farmerpc topc irrigatepc thepc  

fieldpc maximumpc efficaciouslypc withpc anpc 

automatedpc irrigationpc systempc primarilypc basedpc 

onpc soil,pc moisturepc andpc weather.pc Streaming,pc aspc 

wellpc aspc measuringpc temperature,pc humidity, pc 

andpc seekingpc outpc forecastspc frompc otherpc climatepc  

services.pc Wheneverpc there'spc apc exchangepc inpc 

temperature,pc humiditypc andpc thepc contemporarypc 

countrypc ofpc rainpc insidepc thepc surroundings,pc thesepc 

sensorspc stumblepc onpc thepc changepc inpc temperaturepc 

andpc humiditypc andpc shippc anpc interruptpc signpc topc thepc 

BUSHpc IDAEUSpc pi.pc Over-irrigationpc notpc 

simplestpc reducespc plantpc productivity, pc butpc alsopc 

reasonspc soilpc fertilitypc lossespc andpc 

environmentalpc hazardspc inclusivepc ofpc waterpc 

pollutionpc andpc salinization.pc Overpc thepc years,pc 

attentionpc ofpc waterpc andpc electricitypc issuespc haspc 

broughtpc aboutpc elevatedpc  usepc ofpc sprinklerpc 

structures.pc Atpc present,pc automationpc playspc onepc 

ofpc thepc mostpc vitalpc rolespc in pc humanpc lifestyles.pc 

Thispc notpc onlypc offerspc comfort,pc however pc 

additionallypc reducespc 

powerpc consumption,pc performancepc andpc savespc 

time.pc Currently,pc thepc enterprisepc usespc 

automationpc andpc controlpc  gadgets,pc whichpc canpc bepc 

priceypc andpc nopc longerpc appropriatepc forpc 

agriculturalpc andpc horticulturalpc use.pc So,pc inpc thispc 

work,pc wepc canpc developpc IoTpc basedpc irrigationpc 

smartpc technologiespc thepc usepc ofpc Raspberrypc pi.pc 

Thepc proposedpc sprinklerpc systempc mightpc bepc 

reasonably-pricedpc andpc mightpc bepc usedpc bypc 

Indianpc farmers. 
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INTRODUCTION 

Indiapc ispc onepc inpc everypc ofpc thepc mostpc importantpc 

customerspc ofpc cleanpc waterpc withinpc thepc 

internationalpc andpc ourpc usapc usespc extrapc freshpc 

waterpc thanpc otherpc countries.pc Apc hugepc amountpc ofpc 

waterpc ispc usedpc inpc agriculture,pc notpc insidepc thepc 

homepc andpc businesspc quarter.pc Sixtypc five%pc ofpc thepc 

fullpc waterpc  supplypc fallspc intopc groundwater.pc 

Today,pc waterpc haspc growpc topc bepc onepc ofpc thepc mostpc 

crucialpc sourcespc  onpc thispc planetpc andpc  ispc mainlypc 

utilizedpc inpc agriculture. pc Sincepc bestpc thepc 

moisturepc sensorpc andpc thepc temperaturepc sensorpc 

arepc locatedpc insidepc thepc rootpc  regionpc ofpc thepc plantpc 

life,pc thepc machinepc canpc distributepc thispc 

informationpc wirelessly.pc Thepc Raspberrypc Pipc ispc 

thepc coronarypc heartpc ofpc thepc machine,pc andpc thepc 



webcampc ispc hookedpc uppc topc thepc Raspberrypc Pipc thrupc 

apc Wi-Fipc module.pc Pythonpc programmingpc 

languagepc ispc usedpc forpc automationpc purposes.pc 

Thepc gadgetpc ispc apc communitypc ofpc wirelesspc 

sensorspc andpc  apc wi-fipc basepc stationpc thatpc maypc  

providepc sensorpc recordspc forpc irrigationpc 

automation. 

LITERATURSURVEYpc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc 

Khirade&pc etpc al…pc [1]pc Thepc detectionpc ofpc plantpc 

sicknessespc ispc primepc topc stoppingpc thepc lackpc ofpc 

vegetationpc andpc agriculturalpc production.pc Thispc 

requirespc apc bigpc quantitypc ofpc labor,pc 

understandingpc ofpc plantpc diseasespc andpc alsopc callspc 

forpc toopc muchpc processingpc time.pc Hence,pc picturepc 

processingpc ispc usedpc topc locatepc plantpc sicknesses.pc 

Diseasepc detectionpc includespc stepspc togetherpc 

withpc photographpc acquisition,pc picturepc 

preprocessing,pc photopc segmentation,pc functionpc 

extraction,pc andpc segmentation.pc Thispc articlepc 

mentionedpc techniquespc forpc identifyingpc plantpc 

sicknessespc frompc leafpc photos.pc Thispc articlepc 

discussespc thepc numerouspc strategiespc ofpc 

segmentingpc thepc affectedpc apc partpc ofpc thepc  plant.pc 

Thispc paperpc additionallypc discussedpc somepc 

strategiespc ofpc characterpc extractionpc andpc 

classificationpc forpc extractingpc characterspc frompc 

infectedpc andpc diseasedpc plantpc leaves.pc Accuratepc  

detectionpc andpc categorypc ofpc plantpc sicknessespc ispc 

essentialpc forpc apc hitpc croppc cultivation,pc whichpc canpc 

bepc achievedpc thepc usepc ofpc photographpc 

processing.pc Thispc articlepc discussespc thepc diversepc 

techniquespc ofpc segmentingpc thepc affected pc apc partpc 

ofpc thepc plant.pc Thispc paperpc alsopc discussedpc somepc 

strategiespc ofpc manpc orpc womanpc extractionpc andpc 

typepc forpc extractingpc characterspc frompc infectedpc 

andpc diseasedpc plantpc leaves.pc Thepc usepc ofpc ANNpc 

techniquespc topc diagnosepc plantpc diseases,pc 

includingpc self-businesspc enterprisepc functionpc 

map,pc algorithm,pc SVM,pc etc.,pc maypc bepc correctlypc 

used.pc Withpc thesepc techniquespc wepc canpc aspc itpc 

shouldpc bepc pickpc outpc andpc suggestpc variouspc plantpc 

illnessespc thepc usagepc ofpc  photopc processingpc 

techniques. 

Prof.pc Sanjay,pc B.pc Daigudepc etpc al.[2]pc Thepc 

softwarepc ofpc texturepc informationpc topc thepc 

detectionpc ofpc plantpc leafpc sicknessespc ispc defined.pc 

First,pc thepc RGBpc colourpc shapepc ispc transformedpc 

intopc HSVpc area,pc consideringpc thatpc HSVpc ispc apc 

superbpc colorationpc descriptor.pc Maskingpc andpc 

eliminationpc ofpc greenpc photospc withpc apc 

precalculatedpc threshold.pc  Then,pc insidepc thepc 

subsequentpc step,pc segmentationpc ispc achievedpc 

thepc usepc ofpc 32X32pc uncookedpc patchespc andpc 

beneficialpc segmentspc arepc  acquired.pc Thesepc 

segmentspc arepc usedpc topc analyze pc thepc matchingpc 

texturepc ofpc thepc colorpc matrix.pc Finally, pc ifpc thepc feelpc 

parameterspc arepc inpc comparisonpc withpc thepc feelpc  

parameterspc ofpc thepc normalpc sheet. 

Amandeeppc Singh,pc ManinderLalpc Singhpc etpc 

al.[3]pc Thepc bestpc undertakingpc encounteredpc  

insidepc thepc paintingspc becamepc topc reappc 

exceptionalpc picspc withpc  awesomepc shadepc 

element.pc Apc verypc usualpc undertakingpc ispc topc getpc  anpc 

photopc withpc allpc ofpc thepc  detailspc insidepc thepc methodpc 

memory.pc Suchpc imagespc arepc createdpc withpc 

excessivepc decisionpc andpc consequentlypc havepc apc 

lengthpc ofpc 6-10pc MB.pc Thepc Nikonpc D5200pc turnedpc 

intopc gearedpc uppc forpc thispc assignment,pc andpc itpc didpc 

itspc activitypc verypc well.pc Thepc secondpc problempc 

facedpc changedpc intopc settingpc thepc situationspc topc 

disposepc of,pc duepc topc thepc factpc frompc thepc startpc topc thepc 

givepc uppc ofpc thepc ricepc plantingpc seasonpc therepc ispc lotspc 

ofpc alternatepc inpc thepc lights,pc evenpc ifpc thepc timepc ispc 

constantpc forpc thepc acquisitionpc ofpc thepc picture.pc Butpc 

thepc answerpc topc thispc troublepc ispc topc exchangepc thepc 

consumer-describedpc thresholdpc andpc makepc thepc 

vitalpc changespc topc thepc LCCpc colors. 

M.pc Malathi,pc K.pc Aruli&pc et pc al…pc [4]pc Theypc arepc 

doingpc researchpc atpc thepc detectionpc ofpc plantpc leafpc 

disorderpc usingpc picturepc processingpc era.pc Thepc 

ailmentpc reasonspc apc widespreadpc reductionpc inpc thepc 

quantitypc andpc qualitypc ofpc agriculturalpc products.pc 

Itpc ispc difficultpc forpc farmerspc topc understandpc thepc 

signspc ofpc thepc diseasepc withpc thepc nakedpc eye.pc Forpc 



croppc protection,pc particularlypc inpc largepc farms,pc 

laptoppc imagingpc generationpc haspc beenpc evolvedpc  

whichpc canpc hitpc uponpc leafpc illnessespc thepc usepc ofpc 

leafpc colourpc information.pc Inpc phrasespc ofpc hassle-

fixingpc packages,pc manypc methodspc ofpc picturepc 

processingpc havepc beenpc introducedpc viapc patternpc 

recognitionpc andpc somepc automaticpc 

classificationpc gear.pc Thepc followingpc apc partpc ofpc 

thispc articlepc offerspc apc meaningfulpc overviewpc ofpc 

thesepc proposedpc structures.pc Therepc arepc manypc 

methodspc ofpc computerizedpc  orpc laptoppc visionpc topc 

stumblepc onpc andpc diagnosepc illnesses,pc howeverpc 

therepc ispc stillpc apc losspc ofpc studiespc onpc thispc problem.pc 

Allpc diseasespc can'tpc bepc diagnosedpc bypc usingpc onepc 

method. 

MalvikaRanjan,pc Manasipc Rajeevpc Veginwarpc etpc 

alpc [5]pc describespc apc diagnosticpc methodpc thatpc 

requirespc mainlypc visualpc andpc accuratepc judgmentpc 

aspc wellpc aspc  scientificpc strategies.pc Anpc photopc ofpc apc 

deadpc leafpc ispc captured.pc Forpc thispc causepc ofpc 

segmentation,pc HSVpc colorpc signalspc arepc 

highlighted.pc Anpc syntheticpc neuralpc networkpc 

(ANN)pc  ispc thenpc trainedpc topc differentiatepc 

betweenpc wholesomepc and pc diseasedpc samples.pc 

ANNpc classpc overallpc performancepc ispc eighty% pc 

higherpc inpc accuracy. 

EXISTINGpc SYSTEM 

Inpc thepc Existencepc System,pc humanpc beingspc 

checkedpc andpc showedpc thepc contentpc materialpc ofpc 

thepc fieldspc manually.pc Itpc ispc apc verypc complexpc andpc 

threateningpc mannerpc topc testpc thepc kingdompc inpc thepc 

midnight.pc Evenpc ifpc thepc weatherpc ispc right,pc thepc 

humiditypc ispc unknown,pc sopc wepc havepc apc fewpc 

hazardspc inpc thepc previouspc machine. 

Drawbacks: 

•pc Thispc ispc apc  verypc complicatedpc andpc dangerouspc 

techniquepc topc testpc thepc famepc insidepc thepc middlepc ofpc 

thepc night. 

PROPOSEDpc SYSTEM 

Inpc thepc proposedpc device,pc  thepc consumerpc haspc 

madepc sufficientpc usepc ofpc technologiespc inpc thepc 

agriculturalpc quarter;pc Herepc inpc thispc systempc wepc 

usepc apc humiditypc sensorpc topc hitpc uponpc thepc moisturepc 

contentpc materialpc ofpc thepc soil,pc apc DHT11pc sensorpc 

topc hitpc uponpc thepc temperaturepc andpc apc humiditypc 

sensorpc topc degreepc thepc  presencepc ofpc waterpc withinpc 

thepc air.pc Thepc informationpc frompc thesepc sensorspc ispc 

displayedpc atpc oncepc onpc thepc LCDpc display. pc If pc thepc 

soilpc moisturepc ispc betterpc thanpc thepc moisturepc levelpc 

andpc thepc humiditypc ispc highpc topc thispc price,pc andpc 

additionallypc ifpc thepc temperaturepc ispc excessive,pc 

thenpc thepc waterpc ofpc thepc motorpc maypc bepc convertedpc 

into,pc whilepc ifpc thepc humiditypc degree,pc thepc 

humiditypc temperaturepc ispc low;pc thepc motorpc willpc 

bepc turnedpc offpc never.pc .LDRpc ispc usedpc topc 

automaticallypc manipulatepc thepc seating,pc thepc 

nightpc lightpc activatespc roboticallypc sopc thatpc wepc canpc 

watchpc ourpc  villagepc atpc nightpc timepc evenpc thrupc cellpc 

telephones.pc Apc webcampc ispc usedpc topc monitorpc thepc 

farm. 

Blockpc diagram: 

 

HARDWAREpc REQUIREMENTS 

RASPBERRYPI: p c p c p c p c p c 

 



Raspberrypc Pipc ispc apc reliedpc onpc laptoppc scalepc madepc 

andpc evolvedpc withinpc thepc Unitedpc Kingdompc bypc 

meanspc ofpc thepc Raspberry pc Pipc Foundationpc topc 

teachpc thepc basicspc ofpc computerpc technologypc topc 

schoolpc kidspc andpc anybodypc interestedpc inpc laptoppc 

hardware,pc softwarepc andpc DIYpc tasks.pc . 

pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc pc Thepc Raspberrypc Pipc ispc manufacturedpc inpc 

threepc boardpc configurationspc belowpc certifiedpc 

manufacturingpc contractspc withpc Newpc Elementpc 

14pc (Premierpc Farnell),pc RSpc Componentspc andpc 

Egoman.pc Thesepc agenciespc sellpc Raspberrypc Pipc onpc 

line.pc Egomanpc producespc apc versionpc forpc 

distributionpc bestpc inpc Chinapc andpc Taiwan,pc whichpc 

maypc bepc prominentpc frompc differentpc Pispc throughpc 

itspc colourpc andpc shortagepc ofpc FCC/CEpc markings.pc 

Allpc producerspc havepc thepc equalpc tool. 

SOILpc MOISTURE:pc 

 

Apc soilpc moisturepc sensorpc ispc onepc kindpc ofpc sensorpc forpc 

measuringpc thepc waterpc contentpc ofpc soilpc volutes.pc 

Sincepc thepc directpc gravimetricpc costpc ofpc soilpc 

moisturepc need pc topc bepc included,pc driedpc andpc 

additionallypc weighed.pc Thesepc sensorspc measurepc 

soilpc waterpc contentpc indirectlypc thepc usagepc ofpc 

differentpc soilpc parameterspc inclusivepc ofpc 

permittivity,pc electricalpc resistance,pc differentpc 

neutronpc interactionspc andpc  moisturepc contentpc 

displacement. 

Thepc courtingpc betweenpc thepc calculatedpc propertypc 

andpc soilpc moisturepc havepc topc  bepc adjustedpc  andpc canpc 

varypc accordingpc topc environmentalpc elementspc 

whichpc includepc temperature,pc soilpc type pc orpc 

electricalpc conductivity.pc Reflectedpc radiationpc 

maypc bepc strickenpc bypc soilpc moisturepc andpc ispc mainlypc 

usedpc inpc agriculturepc andpc farpc offpc sensingpc inpc 

hydrology. 

DHT11pc SENSORpc 

(TEMPERATURE/HUMIDITY): 

Thepc DHT11pc  ispc apc simplepc lowpc feepc virtualpc 

temperaturepc andpc humiditypc sensor.pc Itpc makespc 

usepc ofpc apc capacitivepc humiditypc sensorpc andpc  apc 

thermistorpc topc measurepc thepc ambientpc airpc andpc 

outputpc apc digitalpc signalpc onpc apc datapc pinpc (nopc longerpc 

requiringpc analogpc enterpc pins).pc Itpc ispc prettypc 

smoothpc topc apply, pc butpc callspc forpc carepc forpc datapc 

collection.pc Thepc simplestpc realpc drawbackpc topc thispc 

sensorpc ispc thatpc youpc maypc mostpc effectivepc getpc newpc  

recordspc frompc itpc oncepc eachpc 2pc 

seconds.  

•pc Thepc typepc ofpc touchpc used,pc whetherpc orpc notpc 

generallypc open,pc normallypc open,pc orpc closed. 

•pc Choosepc topc crushpc before pc orpc createpc beforepc 

Jungopc crushpc accurately. 

•pc Insulationpc amongpc coilpc circuitpc andpc contacts 

DCpc Waterpc Pump: 

DCpc poweredpc pumpspc usepc DCpc electricitypc frompc apc 

motor,pc battery, pc orpc sunpc powerpc topc transportpc fluidpc 

inpc apc selectionpc ofpc ways.pc Motorizedpc switchespc 

normallypc performpc onpc 6,pc 12,pc 24,pc orpc 32pc voltspc DC.pc 

Solar-poweredpc DCpc pumpspc usepc photovoltaicpc 

(PV)pc panelspc ofpc sunpc cellspc thatpc producepc DCpc 



presentpc daypc uncoveredpc topc thepc solar.

 

DCpc Pumppc Classification: 

1.pc Brushpc DCpc waterpc pump 

2.pc Brushlesspc insulatedpc dcpc magneticpc waterpc 

pumppc drive. 

3.pc DCpc waterpc pumppc withpc brushlesspc motor. 

LCDpc Display 

 

Liquidpc crystalpc presentationspc (LCDs)pc arepc 

craftedpc frompc materialspc thatpc integratepc  thepc 

residencespc ofpc bothpc drinkspc andpc crystals.pc 

Instead,pc they'vepc apc  meltingpc pointpc temperaturepc 

whereinpc thepc moleculespc arepc almostpc aspc cellularpc  

aspc inpc apc liquid,pc however pc arepc packedpc 

collectivelypc inpc anpc orderedpc crystalpc shape. 

Thepc LCDpc displaypc consistspc ofpc twopc glasspc panels,pc 

amongpc whichpc ispc liquidpc crystalpc sand.pc Thepc innerpc 

surfacepc ofpc thepc glasspc platespc ispc coveredpc withpc 

transparentpc electrodes,pc  whichpc layoutpc 

characterspc orpc symbolspc orpc stylespc topc bepc 

displayed.pc Polymerpc layerspc arepc giftpc amongpc thepc 

electrodespc andpc thepc liquidpc crystal,pc whichpc 

causespc thepc liquidpc crystalpc moleculespc topc 

preservepc apc positivepc perspectivepc ofpc orientation. 

Onepc polarizerpc  ispc gluedpc topc thepc outdoorpc ofpc pc glasspc 

panels.pc Thesepc polarizerspc deflectpc mildpc rays pc 

passingpc thrupc apc positivepc angle. 

Inpc thepc absencepc ofpc anpc LCD,pc thepc lightpc rays pc arepc 

circledpc throughpc twopc polarizerspc andpc apc liquidpc 

crystalpc sopc thatpc thepc mildpc rayspc exitpc thepc LCDpc 

withoutpc anypc orientationpc  andpc thereforepc  thepc 

LCDpc seemspc transparent. 

Conclusion 

Thepc acutepc irrigationpc gadgetpc ispc appropriatepc andpc 

feepc effectivepc forpc usingpc  waterpc assetspc inpc 

agriculturalpc production.pc Thepc machinepc willpc 

offerpc apc remarkspc controlpc gadgetpc thatpc effectivelypc 

monitorspc andpc controlspc allpc ofpc thepc sportspc ofpc thepc 

croppc andpc irrigationpc machine. 
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