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IoT BASED SMART FARMING USING MACHINE LEARNING
ABSTRACT

The deficiency of water all throughout the planet compel us to limit the use of water. Over 75% of new water assets were utilizing for water system reason so productive use of water in water system framework with cutting edge strategy is required. This paper presents a cutting-edge innovation based savvy framework to anticipate the water system necessities of a field by detecting of ground boundary like dampness of the dirt, temperature-mugginess and water level utilizing Machine learning algorithm (ML).
CHAPTER 1
INTRODUCTION

This chapter gives an overview of IoT based smart farming using Machine learning, presents the need and objective of the project. 

1.1 OVERVIEW OF ON IOT BASED SMART FARMING
Less water assets are now influencing the world and it is vital to utilize the water assets effectively. Because of absence of practical savvy water system frameworks, agricultural nations are burning-through more water contrasted and progressed nations for getting wanted yield. For instance, In India 2-4 times more water is utilizing to grow an equivalent yield which is filling in nations like Israel and Germany alongside this India having universes 2.4% of land and 18% of populace. Catering nourishment for everything is troublesome assignment so as indicated by the idea of soil we ought to keep up the water system framework in a savvy route with less expense . To accomplish water saving, note the inventory of water from seedling to collect so that complete usage of water for various phases of plant can refreshed to information sheet which contain the perusing of sensor all along. Water the executives is significant for water system to ensure that flooding water is having enough minerals to grow a plant. Two stages engaged with water the board framework; fundamental water test fallowed by filtration; Collect acquired sensor information from the field at that point build up an asset map (data pretty much all minerals in and contaminations in water) to comprehend the water treatment method for various types of water issues. Set up the draft as per the field information to investigate and enact actuators.

1.2 NEED FOR THE PROJECT
Prediction of physical parameters like temperature, humidity, soil-moisture and water level is important to estimate the nearest value after once sensor data compared with server, based on the obtained data predictions for watering action will be done.
The shortage of water around the world force us to minimize the usage of water
 Due to lack of cost-effective smart irrigation systems, developing countries are consuming more water compared with advanced countries for getting desired yield Thus, to use water efficiently smart irrigation systems developed with IoT and Machine learning algorithms are deployed.  

In this model we used K-nearest neighbor technic (K-NN) to compare sensor data. This algorithm is able to solve both classification and regression problem so that we can fix the overfitting problem and the proposed model paper presents a smart irrigation system that predicts sensor data deployed at the field will compare with K-NN algorithm in a server. 

This paper presents smart irrigation using machine learning algorithm to provide sufficient water for plants in efficient manner. The process of watering is controlled according to sensor readings collected from the field which is compared with K-NN algorithm in server.

 The implemented model discussed as follows:  Section II will give complete information about methodology and technique, Section III discussed the developed system, Section IV compared the results with existing system and Section V concludes the proposed work with future work.
1.3 OBJECTIVE
Irrigation plays a major role in farming, but at present irrigation is not done at appropriate times. The intention is to develop a smart irrigation system for better farming and water efficiency. This project is developed using ESP32 and machine learning algorithms.
1.4 PROBLEM STATEMENT
In the case of traditional irrigation system irrigation is done manually by farmers. Since, the water is irrigated directly in the land, plants under go high stress from variation in soil moisture, therefore plant appearance is reduced. The absence of automatic controlling of the system result in improper water control system. The major reason for these limitations is the growth of population which is increasing at a faster rate. At present there is emerging global water crisis where managing scarcity of water has become a serious job. This growth can be seen in countries which have shortage of water resources and are economically poor. So this is the serious problem in Traditional Irrigation System.   
SYSTEM ANALYSIS

 EXISTING SYSTEM

         An automated farm monitoring system is developed which is a sustainable solution to various existing and un-for seen epidemics such as starvation due to food shortages and economic crisis. IoT and Machine learning algorithms such as SVM (Support Vector Machine) and SVR (Support Vector Regression) with Radial basis function kernelhelps in classification and quantitative predictions of soil type, crop type and amount of irrigation required by the crops. The analysis of “Agriculture Production in India“dataset gives the information about the agriculture industry in different regions of India.
 DRAWBACKS OF EXISTING SYSTEM 

Innovative technologies can be useful to face problems such as environmental sustainability,waste reduction, and soil optimization; the gathering and the analysis of agricultural data, whichinclude numerous and heterogeneous variables, are of considerable interest for the possibility ofdeveloping production techniques respectful of the ecosystem and its resources (optimization ofirrigation and sowing in relation to soil history and seasonal cycles), the identification of influentialand non-influential factors, the possibility of carrying out market analysis in relation to the forecastof future hard-predictive information, the possibility of adapting crops to specific environments,and finally the ability to maximize technological investments by limiting and predicting hardwarefailures and replacements.
PROPOSED SYSTEM

The proposed framework for monitoring, the environmental aspects effecting theorchidleaves in green house and the progress of the orchid leaves can be restrained in real time in a synchronous fashion. In[10] a framework which comprises of monitoring and controller for environment management system, the web interface and system management for information storage as the global management system to implement a mode stand stretchy monitoring remotely with control based for environment.
ADVANTAGES OF PROPOSED SYSTEM
· Implementation is simple. 

· Classes do not have to be linearly separable in space. 

· Classifier can be updated at that moment at very little cost as new instances with known classes. 

· The parameter is few which are distance metric and number of k.
CHAPTER 
LITERATURE SURVEY
Kasara Sai Pratyush Reddy, Y Mohana Roopa, Kovvada Rajeev L N, Narra Sai Nandan,(2020) “IoT based Smart Agriculture using Machine Learning” Second International Conference on Inventive Research in Computing Applications,IEEE International vol. 12, P.no. 14-19, December,2020. DHT 11/22, Temperature and Humidity sensor, Raspberry Pi Microcontroller. Technique : Decision Tree algorithm Merits Prevents water wastage. Wide Application. Demerits Requires massive datasets to train. Leads to better land productivity.

Reuben Varghese, Smarita Sharma,   ( 2018), “Affordable Smart Farming Using IoT and Machine Learning” Second International Conference on Intelligent Computing and Control Systems 2018,P.no.154-158. Raspberry Pi Microcontroller,FC-28, Technique:Internet of Things Merits Cost efficiency Demerits Lack of real time data. Interpretation of results. Reduces Manual labor and makes farming easy.
Anusha Kumar, Aremandla Surendra, Harine Mohan, Muthu Valliappan K, N. Kirthika , (2017) “Internet of Things Based Smart Irrigation Using Regression Algorithm” International Conference on Intelligent Computing,Instrumentation and Control Technologies, IEEE, vol. 15, P.no.12-17, September 2017. Raspberry Pi Soil moisture sensor Technique: Regression algorithm. Merits Water usage is monitored. Demerits Regression algorithms does not predict exactly. Water usage is monitored and future requirements of water  can be predicted with further improvements.
Vishal Saraswat, Ananth Rama Raju M, Rohit Gandhi, Rajath Raj guru A, ( 2020) “Smart irrigation system using machine learning” International Journal of Progressive Research in Science and Engineering Volume-1, Issue-3, June-2020. Arduino      Uno  Humidity Sensor  pH sensor Technique: Logistic Regression. Merits  It reduces water usage. Demerits Wired connections Vulnerable to damage. Water pump turned on and off depends on the moisture of the soil.

CHAPTER 3
SOIL MOISTURE SENSOR (FC28)
3.1 INTRODUCTION
The FC28 Soil Moisture Sensor is a simple breakout for measuring the  moisture in soil and similar materials. The soil moisture sensor is pretty straight forward to use. The two large exposed pads function as probes for the sensor, together acting as a variable resistor. The more water that is in the soil means the better the conductivity between the pads will be and will result in a lower resistance, and a higher SIG out. To get the FC28 Soil Moisture Sensor functioning all you will need is to connect the VCC and GND pins to your Microcontroller based device and you will receive a SIG out which will depend on the amount of water in the soil. One commonly known issue with soil moisture sensors is their short lifespan when exposed to a moist environment.

This is a simple water sensor, can be used to detect soil moisture Module Output is high level when the soil moisture deficit, or output is low Can be used in module plant watering device, and the plants in your garden no need people to manage
3.2 SOIL MOISTURE SENSOR(FC28) ARCHITECTURE

Soil moisture module is most sensitive to the ambient humidity is generally used to detect the moisture content of the soil

Module to reach the threshold value is set in the soil moisture, DO port output high, when the the soil humidity exceeds a set threshold value, the module D0 output low

The digital output D0 can be connected directly with the microcontroller to detect high and low by the microcontroller to detect soil moisture

The digital outputs DO shop relay module can directly drive the buzzer module, which can form a soil moisture alarm equipment

Analog output AO and AD module connected through the AD converter, you can get more precise values of soil moisture
3.3 WORKING OF SENSOR
The soil moisture sensor consists of two probes which are used to measure the volumetric content of water. The two probes allow the current to pass through the soil and then it gets the resistance value to measure the moisture value.

When there is more water, the soil will conduct more electricity which means that there will be less resistance. Therefore, the moisture level will be higher. Dry soil conducts electricity poorly, so when there will be less water, then the soil will conduct less electricity which means that there will be more resistance. Therefore, the moisture level will be lower.
CHAPTER 4
WATER FLOAT SENSOR
4.1 INTRODUCTION
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Water Sensor water level sensor is an easy-to-use, cost-effective high level/drop recognition sensor, which is obtained by having a series of parallel wires exposed traces measured droplets/water volume in order to determine the water level. Easy to complete water to analog signal conversion and output analog values can be directly read Arduino development board to achieve the level alarm effect.
4.2  SPECIFICATIONS : 
· Product Name: water level sensor

· Operating voltage: DC3-5V

· Operating current: less than 20mA

· Sensor Type: Analog

· Detection Area: 40mmx16mm

· Production process: FR4 double-sided HASL

· Operating temperature:10℃-30℃
· Humidity: 10% -90% non-condensing

· Product Dimensions: 62mmx20mmx8mm 
CHAPTER 9
CONCLUSION AND FUTURE WORK

Thus the “Smart Irrigation system based on soil moisture using Arduino” has been designed and tested successfully. It has been developed by integrated features of all the hardware components used. The system has been tested to function mechanically. The moisture sensors measure the dampness level (water content) of the dissimilar plants. If the dampness level goes below the desired and limited level, the moisture sensor sends the signal to the Arduino board which triggers the Water Pump to turn ON and supply the water to individual plant. When the wanted moisture level is reached, the system halts on its own and the water Pump is turned OFF. Thus, the functionality of the entire system has been tested thoroughly and it is said to purpose successfully.
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