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Abstract: Data mining is the practice of examining and deriving purposeful information from the data. Data
mining finds its application in various fields like finance, retail, medicine, agriculture etc. Data mining in
agriculture is used for analysing the various biotic and biotic factors. Agriculture in India plays a predominant role
in economy and employment. The common problem existing among the Indian farmers are they don't choose the
right level of watering based on their soil requirements. Due to this they face a serious setback in productivity. This
problem of the farmers has been addressed through precision agriculture. Precision agriculture is a modern farming
technique that uses research data of soil characteristics, soil types, crop yield data collection and suggests the
farmers the right crop based on their site-specific parameters. This reduces the wrong choice on a crop and increase
in productivity. In this work, this problem is solved by proposing a watering system through an deep learning
model with long short term memory to control the water level of farm.
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I. INTRODUCTION
A. Precision Agriculture:

Precision agriculture (PA) is a farming management strategy based on observing, measuring and
responding to temporal and spatial variability to improve agricultural production sustainability.[2] It is used in
both crop and livestock production. Precision agriculture often employs technologies to automate agricultural
operations, improving their diagnosis, decision-making or performing.[3][4] First conceptual work on PA and
practical applications go back in the late 1980s.[5] The goal of precision agriculture research is to define
a decision support system (DSS) for whole farm management with the goal of optimizing returns on inputs
while preserving resources.

Among these many approaches is a phytogeomorphological approach which ties multi-year crop growth
stability / characteristics to topological terrain attributes. The interest in the phytogeomorphological approach
stems from the fact that the geomorphology component typically dictates the hydrology of the farm field. The
practice of precision agriculture has been enabled by the advent of GPS and GNSS. The farmer's and/or
researcher's ability to locate their precise position in a field allows for the creation of maps of the spatial
variability of as many variables as can be measured (e.g. crop yield, terrain features/topography, organic
matter content, moisture levels, nitrogen levels, pH, EC, Mg, K, and others).[10] Similar data is collected by
sensor arrays mounted on GPS-equipped combine harvesters. These arrays consist of real-time sensors that
measure everything from chlorophyll levels to plant water status, along with multispectral imagery.[11] This
data is used in conjunction with satellite imagery by variable rate technology (VRT) including seeders,
sprayers, etc. to optimally distribute resources.

However, recent technological advances have enabled the use of real-time sensors directly in soil, which
can wirelessly transmit data without the need of human presence.[12][13]Precision agriculture has also been
enabled by unmanned aerial vehicles that are relatively inexpensive and can be operated by novice pilots.
These agricultural drones can be equipped with multispectral or RGB cameras to capture many images of a
field that can be stitched together using photogrammetric methods to create orthophotos.

These multispectral images contain multiple values per pixel in addition to the traditional red, green blue
values such as near infrared and red-edge spectrum values used to process and analyze vegetative indexes such
as NDVI maps.[14] These drones are capable of capturing imagery and providing additional geographical
references such as elevation, which allows software to perform map algebra functions to build precise
topography maps. These topographic maps can be used to correlate crop health with topography, the results of
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which can be used to optimize crop inputs such as water, fertilizer or chemicals such as herbicides and growth
regulators through variable rate applications.

II. LITERATURE REVIEW

Srilikhitha; et al automates the irrigation process thereby reducing the manual intervention and the water
losses. It is more helpful in the places where water scarcity is seen more. It consists of 2 sensors which takes the
values of temperature of surroundings and moisture level of soil. Output of these sensors are given to ADC and
then to microcontroller’s; R. Suresh Kumar ;provides a solution for these problems by helping farmer monitor
and control various activities through his mobile via GSM and DTMF technology in which data is transmitted
from various sensors placed in the agricultural field to the controller and the status of the agricultural
parameters are notified to the farmer using which he can take decisions accordingly. The main advantage of
this system is that it is semi-automated i.e. the decision is made by the farmer instead of fully automated
decision that results in precision agriculture.

Deepali Kothari er al a method which utilizes the potential of low power, high speed microcontrollers by
using widely accepted open source Android platform. The proposed model enables us to control the field
devices over a wireless link which is GSM based and can read signals from sensors connected in the field and
can send the sensed electrical parameters of the motor or pump to an Android device.M. O. Sharma et al
propose android based agricultural support system, that is, automatic irrigation system which adjusts the
quantity of water based on sensor data. Monitoring and control of water irrigation and level detector with
liquid fertilizer is being proposed in dissertation work with different control schemes and monitoring methods
implemented using the micro-controller 89552 and PIC 18F4550.

A. Ruby Roselin et al proposed project is to making agriculture smart using IoT technologies. The
important feature of this project includes the prevention of crops from spoilage during rain and efficiently
recycling the rain water for irrigation. Secondly, it includes intruder alarm/buzzer which is used to detect any
human/animal intruder into the farm. Finally, the operation will be performed by interfacing Wi-Fi module,
GSM module and sensors with Arduino. Ateeq Ur Rehman et al proposed design also has the feature of GSM
which makes this system wireless. The electricity required by components is provided through solar panels
hence this liberates us from interrupted power supply due to load shedding. The water content is constantly
judged and whenever moisture level of soil gets low, the system sends a signal to motors asking them to turn
on.

G Kavianand; V M Nivas presents a fully automated drip irrigation system which is controlled and
monitored by using ARM9 processor. PH content and the nitrogen content of the soil are frequently monitored.
For the purpose of monitoring and controlling, GSM module is implemented al describes the automated system
to make effective utilization of water resources for agriculture and crop growth monitoring using GSM. The
effective utilization of drip irrigation process is improved by using the signals obtained from soil moisture
sensor. The output signals of the sensors are coordinated by the microcontroller and transmitted to the user
with the help of GSM Modem. Irrigation is the process of artificially supplying water to land where crops are
cultivated.

Ashok Jhunjhunwala et al presents a new approach to building an Agricultural Advisory System aimed
at bridging the information gaps that exist between farmers and extension workers and agricultural scientists in
a country like India. It demonstrates the power of two-way mobile phones today, which when combined with
innovative methods could provide services to farmers that could not even be envisaged till yesterday.

A. Proposed System:

In this work, this problem is solved by proposing a recommendation system through machine learning
model to recommend a crop for the site specific parameters with high accuracy and efficiency. Different sensors
that measure the environmental parameters according to the plant requirement are used for controlling the
environment. Then, a cloud server creates for remotely accessing the system when it connects using IoT.
Suitable crop is also being advised to the farmers according to the parameters. A platform to buy and sell
products online will help the farmers grow in an increasingly digital world. A discussion forum has also been
added so that farmers can have their questions answered by the agricultural experts. This paper aims to ease
the life of the farmers.3

e There is a database which consists of all the different sensor values which we have taken into account.
e The module is trained repetitively to attain the maximum accuracy.
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o If a new data is given to the module its features get compared with the features that are already trained
in the database.

It Then Provides The Appropriate Crop For Higher Yield:

This project is intended to aid in the detection and classification of paddy leaf diseases by CNN
classification technique. First the diseased region is found using segmentation by Genetic K-means clustering,
then both color and texture features are extracted. Finally classification technique of sum is used to detect the

type of leaf disease.
Temperature sensor
NPK sensor
LCD display
Arduino controller
pH sensor ]
. 10T Gateway
Humidity sensor

Supply

Figure 1: Proposed System

B. Image Acquisition:

The images of the paddy leaf are captured through the camera. This image is in RGB (Red, Green and
Blue) form. Colour transformation structure for the RGB leaf image is created, and then, a device-independent
color space transformation for the colour transformation structure is applied.

C. Image Pre-processing;:

To remove noise in image or other object removal, different pre-processing techniques is considered.
Image clipping i.e. cropping of the leaf image to get the interested image region. Image smoothing is done
using the smoothing filter. Image enhancement is carried out for increasing the contrast. The RGB images into
the grey images using colour conversion using equation (1).f(x)=0.2989*R + 0.5870*G + 0.114*B- - - - - - - - - - - -
- (1)Then the histogram equalization which distributes the intensities of the images is applied on the image to
enhance the plant disease images. The cumulative distribution function is used to distribute intensity values [2].

D. Image Segmentation:

Segmentation means partitioning of image into various parts of same features or having some
similarity. The segmentation can be done using CNN. In Deep Learning, Convolutional Neural Networks are a
class of Deep Neural Networks that are mostly used in visual imagery. They are a special architecture of the
Artificial Neural Networks (ANN) which was proposed in 1998 by Yann LeCunn. The Convolutional Neural
Networks consist of two parts.

III. HARDWARE INTERFACE
A. Arduino Micro Controller:

Arduino is an open-source computer hardware and software company, project and user community that
designs and manufactures microcontroller-based kits for building digital devices and interactive objects that can
sense and control objects in the physical world. The project is based on microcontroller board designs,
manufactured by several vendors, using various microcontrollers. These systems provide sets of digital and
analog I/O pins that can be interfaced to various expansion boards ("shields") and other circuits. The boards
feature serial communications interfaces, including USB on some models, for loading programs from personal
computers. For programming the microcontrollers, the Arduino project provides an integrated development
environment (IDE) based on the Processing project, which includes support for the and C++ programming
languages.
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B. Soil NPK sensor (JXBS-3001 soil NPK sensor):

Soil NPK sensor is produced by a JXCTIOT. The low cost, quick responsive, high precision &
portable NPK sensor consists 3 probes made with austenitic 316 steel which works for longtime without
corrosion by withstanding from rust, salt-alkali and electrolytic behaviours. The protection casing is filled with
high quality epoxy resin which protects against the moisture from entering the main body of the sensor for a
healthy long run of the sensor. The chipset which is used inside the sensor can create high sensitivity
measurements with stable signal at low power consumption. The sensor is rated IP68 for water and dust proof.

C. MAX485 TTL to RS485 converter module overview:

The MAX485 TTL to RS485 converter module helps to convert the TTL signals to RS485 signal by
adopting half-duplex communication. This module works at 5Volts power supply with 300 pA power
consumption and gives long range communications upto 4000 feet (1.2kms) even in the electrically noisy
environments. This module lets you to communicate between multiple devices 32 devices at a data speed of
2.5Mbps in the same data line through master and slave configuration (linear/multidrop) which makes it
useful in the industrial applications. As the distance increases the data speed decreases proportionally.With the
help of this MAX485 module we can communicate between RS485 differential signal from NPK sensor and
Microcontrollers such as Arduino.

D. MAX485 TTL to RS485 Converter module pinout diagram:
MAX485 module has 8 pins 4 pins on each side. Check the below image of pinout diagram showing all
the pins with their names.
e Receiver output (RO): which outputs the signal, should be connected to RX.
e Receiver Enable (RE): This is active LOW by default and to enable the receiver drive HIGH through
digital pin of microcontroller.
e Driver Enable (DE): This is active HIGH by default and normally jump red to RE pin.
e Driver Input (DI): Should be connected to TX of microcontroller as it takes data as input.
e Right pins:
e VCC: Should be connected to 5v power supply
e B:inverted line for Data ‘B’. Also connects to the screw pin as shown in image.
¢ A: Non-inverted line for Data A. Also connects to the screw pin as shown in image.
e GND: Ground.

Humidity Sensor:

Figure 2: Temperature Sensor

This DHT11 Temperature and Humidity Sensor include an aligned advanced flag output with the
temperature and mugginess sensor ability. It is incorporated with an elite 8-bit microcontroller. Its innovation
guarantees the high dependability and magnificent long haul steadiness. This sensor incorporates a resistive
component and a sensor for wet NTC temperature estimating gadgets. It has great quality, quick reaction,
hostile to impedance capacity and high performance.

IV. RESULT & DISCUSSION
Data set has been collected from open source Kaggle website with different attributes. Below figure 5.1
shows the data set cases.
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A B | ¢ | b | E | F | 6 | H |
N _|P K temperatu humidity ph rainfall label
| 90 42 43 20.87974 82.00274 6.502985 202.9355 rice
o 85 58 41 21.77046 80.31964 7.038096 226.6555 rice
o 60 55 44 23.00446 82.32076 7.840207 263.9642 rice
| 74 35 40 26.4911 80.15836 6.980401 242.864 rice
o 78 42 42 20.13017 81.60487 7.628473 262.7173 rice
| 69 37 42 23.05805 83.37012 7.073454 251.055 rice
o 69 55 38 22.70884 82.63941 5.700806 271.3249 rice
o 94 53 40 20.27774 82.89409 5.718627 241.9742 rice
)_ 89 54 38 24.51588 83.53522 6.685346 230.4462 rice
L 68 58 38 23.22397 83.03323 6.336254 221.2092 rice
!_ 91 53 40 26.52724 81.41754 5.386168 264.6149 rice
3_ 90 46 42 23.97898 81.45062 7.502834 250.0832 rice
H 78 58 44  26.8008 80.88685 5.108682 284.4365 rice
i_ 93 56 36 24.01498 82.05687 6.984354 185.2773 rice
i 94 50 37 25.66585 80.66385 6.94802 209.587 rice
| 60 48 39 24.28209 80.30026 7.042299 231.0863 rice
3_ 85 38 41 21.58712 82.78837 6.249051 276.6552 rice
L 91 35 39 23.79392 80.41818 6.97086 206.2612 rice

Figure 3: Input Data Formation
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Figuré 4: LSTM Training Result

The above figure shows training loss for LSTM model for the corresponding data set. The loss function of
the model achieved a minimum error value for varying iterations.

§ Crop predicition - O
Result for the Data: Predicted crop for cultivation is Rice

Browse Crop prediction data ﬁlc‘

i

Start Analyzing Crop prediction data iile‘

v Crop Predicition — [} X

Result for the Data: Predicted crop for cultivation is Rice

5 | Special Issue of ICEAIST-24



International Conference on Exploring Al, 10T, Science & Technology (ICEAIST)-2024

Figure 5: LSTM Model Predicted Result

The above figure 5.6 shows the predicted output. For prediction, the individual processing LSTM model
adopts only for linear data. This work uses LSTM for feature extraction.
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Figure 6: LSTM Training Result

V.RESULTS
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Figure 8: Thing Speak View Of Results

In this figure 5.7, the loss and accuracy can be determined by LSTM training result. The proposed LSTM
models shows loss values of 0.0348 with the accuracy of 98.35 for validation data set. Accuracy is defined as the
percentage of correct predictions for the test data. It can be calculated by dividing the number of correct
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predictions by the number of total predictions. From the below figure 5.11 it’s clear that our proposed model
has the high accuracy while comparing other machine learning algorithm.

MSE

0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

ARIMA ARIMA+LSTM CNN+LSTM

Figure 9: Performance Analysis - Accuracy
Table 1: Comparison of Results

Models | F1-Score Accuracy | Precision Specificity
RF 89.46 84.43 87.76 78.18
DT 92.92 89.76 92.13 85.39

SVM 90.38 86.32 89.06 79.87
ANN 94.76 94.84 97.61 92.47

The table 5.1, compare the performance of other machine learning algorithm. The comparison of result is
LSTM having high accuracy.

V. CONCLUSION

The application of agriculture networking technology is need of the modern agricultural development,
but also an important symbol of the future level of agricultural development; it will be the future direction of
agricultural development. After building the agricultural crop recommendation system hardware and
analyzing and researching the network hierarchy features, functionality and the corresponding software
architecture of precision agriculture, actually applying the intelligence to the highly effective and safe
agricultural production has a significant impact on ensuring the efficient use of resources as well as ensuring
the efficiency and stability of the agricultural production.
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