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Abstract- About 58% of Indians rely on agriculture as their main source of income, and this sector contributes significantly
to the nation's Gross Domestic Product (GDP). As the agricultural process evolves, it is increasingly crucial to disseminate
information about it when it becomes available. Improvements in the crop production and weather (rainfall) prediction can
be increased with the right data and prediction responses obtained in relation to weather and regions. This can be
accomplished with a farmer-chatbot, which is a conversational software that uses pre-programmed responses or artificial
intelligence to answer the queries without the intervention of a human. The proposed Farmer-chatbot system, allows
farmers to ask questions and receive precise replies in common language. The query is processed using the Ensemble

Learning Algorithm and the Natural Language Processing to anticipate solutions to the users.
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1. INTRODUCTION

The Indian economy is heavily reliant on agriculture,
however Indian farmers are currently suffering a major
problem in terms of their livelihood due to less knowledge
about modern agricultural technologies, government
initiatives, equipment, and related other issues. The
majority of farmers in rural areas are unaware of
technology and information about crops, soil qualities, and
the up-to-date tools available. Crop production and
livestock outcome will suffer as a result of a lack of
knowledge about the latest agricultural technology and
information about farming procedures [1].

Since Agriculture shows a growing adoption of new
technologies[2], and an intensified use of electronic
devices and business models, in order to improve product
quality, increase production, reduce costs and the impact
on the environment [3], one can address the difficulty of
delivering qualitative solutions or information to farmers
by gathering data about agriculture such as the climate
conditions like rainfall, soil type, crop productions, and
many more with the use of Artificial Intelligence Machine
Learning And Data Science.[4][5].

The goal of a chatbot framework is to mimic human
conversation. To do this, a chatbot's architecture combines
a language model with computational calculations to
mimic the casual dialogue between a human user and a
computer using everyday language. The user answer is
generated using AIML algorithms, and if the inquiry is not
addressed or does not offer a response, it is forwarded to
the concerned experts to get the other details.[6] The work
completed by others that serves as the foundation for the
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background concept and created model is presented in
section Il. The proposed system details are covered in
section 111, along with the technology and methodology
used. The result analysis of the system is discussed in
section IV. The concussion and future scope is discussed
in section V and VII respectively.

Il. RELATED WORK

Talkbot, which one can say “a piece of regular language
preparation” is developed for Extraction of data using
Acrtificial Intelligence methods [7]. The model is prepared
according to the human language to solve all the queries
over application. The Horticulture area is derived by this
application to fulfill the current situations. This model
helps to overcome the issues made by existing Al methods.
The model used in this application provides a lot of
advantages over the previous solutions like it is more
convenient than typing up the query. But the technologies
used by this Al technology have some limitations and
therefore raises some issues that lead to accuracy.

The paper proposed for the Productivity of farmers. This is
mainly focused on the paper. It proposes a system with
portability and having intelligence uses data mining and
data mining techniques which assists farmers and users
with different farming g related techniques and methods.
Also helps farmers to decide the various production of
crops based on the current weather, climate conditions as
well as soil conditions [8]. The E-Agro chatbot creates a
chat room and chatbot to help farmers make timely
decisions on farming by utilizing peer discussion and
subject matter experts. The Artificial Markup Language is
used to train the model which will forecast the output
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depending on the given query . Because the chatbot is
deployed on a cloud platform, the client doesn't need more
computing power to access this system. The technique
makes use of WebSocket and socket.io, an event-based
WebSocket emulation. The training model utilized a
natural language processing technique and artificial
intelligence.[9]

Artificial Intelligence and machine learning technology are
taking the industry to new heights. This "The TalkBot"
technology gives farmers a platform to get the information
they want and to update in accordance with upcoming
market trends and technologies with a very user-friendly
interface.

Users of this chatbot system can converse with it as if it
were a real person, acting as their virtual conversational
assistant. [10]. The bot is developed in a more intellectual
way that it can process queries with incorrect or
incomplete sentences and incorrectly spelled words. The
system employs Natural Language Processing to parse user
queries, detect key terms, and provide accurate responses,
which facilitates communication. In order to improve
comprehension, categorization algorithms are used to
generate the responses. Using text-to-speech algorithms,
the bot also offers responses that are voice-oriented.

Farming-related technology have greatly advanced, and
current market trends and farming practises are both
evolving quickly. However, farmers must conduct
numerous searches on online resources in order to find the
information. The system "The Farmerbot" solves this issue
and gives farmers a greater chance to get the information
they need to keep up with market trends and technological
advancements. This programme is essentially a chatbot
that serves as the user's virtual conversational assistant and
provides information in a very user-friendly manner.[11].
Using data from prior years' records, the system employs
prediction algorithms to forecast future data, such as the
price of crops for upcoming years. By using text to speech
techniques the bot can provide voice oriented responses as
well.

Without assistance from people, the automatic talkbot may
also respond to user inquiries. To do this, several question
kinds are used to teach the conversation bots. This talkbot
employs Naive Bayes algorithms to choose the best
responses from a collection of taught questions in order to
respond to user inquiries. This bot is made to respond to
farmer-related questions. The talk bot responds to these
questions via voice and chat. [12]. If a farmer has any
questions regarding agriculture, the bot will respond to
them by voice or text. If the farmer needs help finding a
route, the bot will display a Google Maps route. It also has
a reminder feature in case a farmer forgets agriculture
details and few important queries.

Agriculture monitoring systems using artificial intelligence

helps farmers in making the best crop choices based on
market conditions, understanding climatic conditions, and
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understanding which crops to choose based on the
condition of the soil. It also helps farmers identify specific
crop diseases. The technology stack contains Django
framework, online API, Artificial intelligence algorithms
and agent from scratch. System help farmers automate
their farming, also encourages them to switch to precision
farming for increased crop quality, growth while utilizing
less resources[13]

1. METHODOLOGY

The system will gather the essential agricultural data in the
form of datasets from various websites and government
repositories, such as climate, crop data, etc. Similar to how
chat messages are treated, all acquired data will be
subsequently cleaned to eliminate any irrelevant
information. The data from the datasets are thoroughly
trained using machine learning techniques, such as the
Bagging method and then the accuracy of the trained data
is tested.

Natural Language Processing (NLP) is used to generate
tokens by tokenizing user queries for required keywords,
which are then compared to data in datasets for crop or
weather prediction. Finally, NLP is used to generate
required responses for user queries after all processing,
including data gathering, pre-processing, cleaning,
training, and testing has been accomplished.

Agricultural parameters

1. Rainfall — Rainfall has a significant impact on
agricultural productivity because farming is primarily
rain-fed.

2. Crop yields- To investigate the regularity and changes
in agricultural yields for each season, past performance
is incredibly helpful.

Data

Rainfall Dataset .
Preprocessing

Training

|

Crop Dataset Testing

]

Qutput Prediction

‘ User Query Tokenizatit

Live Weather
Information

Figure 1. Block diagram of farmer-chatbot

A. DATA COLLECTION AND DATASETS

Collected data

1. Rainfall data — Data about rainfall in various regions.
2. Weather data — Data about the weather for various

3. Crop production data — Data related to crop production.

Preprocessing of Data

Before using data, raw data is transformed into desired and
intelligible form via a process called data preprocessing.
Data that is gathered in the real world has inaccuracies
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frequently. It contains inconsistent data with missing
values.

Data preprocessing steps:

1. Missing Values: In dataset missing values can be
processed by putting average data value or by putting them
depending on other functions.

2. Data normalization: It is required to prevent the
situation when data is made of attributes of different scales
as some features with higher range could impact the
prediction more. For algorithms where prediction is based
on measurements or distance it is helpful.

B. METHODOLOGY

Ensemble Learning

Ensemble learning is a general approach used in machine
learning for better predictive performance by integrating
the predictions obtained from the multiple models.
Ensemble learning allows multiple ensembles for the
predictive models. [4]

The two main classes of ensemble learning methods are
bagging and boosting. As per the requirements, the
bagging concept is used in the system.

Bagging

By lowering variance and preventing overfitting, bagging
often referred to as Bootstrap aggregating, is used to
increase accuracy and make the model more generalized.
Various subsets of the training dataset are employed in
this. A model using the same learning techniques for each
subset is used to predict the outcomes for the same set of
test data, such as decision trees, logistic regression, etc. In
this each model is predicted individually and then uses a
model averaging approach to get the final prediction
outcome.

The important components of bagging method can be
summarized as follows:

 Samples from the bootstrapped training dataset.

* Without pruning, decision trees were able to fit all
samples.

* Voting or averaging for simple forecasts

Finally, bagging adds by modifying the training data used
to fit each ensemble member, resulting in effective yet
distinctive models.

Input (X)
[
Samplel Sample2 Sample3 ‘ Sample4 Sample5
| | & !
SVM Decision tree | | Random forest Naive Bayes R:;Eei:tsi?on
e
Result (Y)

Figure 2. Bagging Method for farmer-chatbot

© 2022, IJCSE All Rights Reserved

Vol.10(12), Dec 2022, E-ISSN: 2347-2693

Decision Tree

A decision tree is a supervised machine learning method
that may be applied to categorize or forecast data based on
the answers to prior queries. The model is trained and
tested using data sets that have the required categorization
because supervised learning is by its very nature a
supervised process.

The decision tree might not always present a simple choice
or answer. Instead, it might present options to the data
scientist, allowing them to make informed decisions on
their own. Naturally, a decision tree looks like a tree. The
tree begins at the root node. A series of decision nodes that
show choices that should be made after the root node. The
decision nodes give rise to leaf nodes that represent the
choice's effects. Each decision node serves as a query or
split point, and the leaf nodes that branch out from it show
the potential answers.

Random Forest

Random forest is built using decision trees. This algorithm
is used for modeling predictions and behavior analysis. In
a random forest numerous decision trees are employed
where each tree represents an instance of how the
classification of input data is done in a random forest.

Steps for random forest algorithm:

1. N numbers of random records are taken.

2. For each sample individual decision trees are
constructed.

3. Outputs of each decision tree are generated

4. With the help of majority voting final output is created.

Naive Bayes

Naive Bayes employs a group of algorithms based on the
Bayes Theorem. Naive bayes are primarily used when a
dataset has a feature matrix and the response vectors. As
Naive Bayes makes an assumption regarding each feature
that it is an equal and independent feature. Usually the
assumptions made by Naive Bayes do not fit with real
world incidents, moreover the independence assumptions
are often incorrect although they work well in practice.[14]
Bayes’ Theorem uses probability for the classification for
that it uses mathematical equation

P(B{A)P(A)
P(A|B) = "5

Where, A and B denotes to the events

Using this we find the probability of event A with event B
which is true in nature and used as evidence. Also P(A) is
the priori of A whereas P(A|B) are the posterior probability
of B.

SVM

Support Vector Machine is a supervised learning
algorithm. It generates dimensions of hyper planes using a
variety of features.
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Without many adjustments, SVM can uncover complex
relationships between data. An operation that converts
low-dimensional input space into higher-dimensional
space is known as the SVM kernel. Kernel performs a
variety of extremely complex data transformations before
deciding how to separate the input in line with the desired
labels or outputs.

Logistic regression

Logistic regression is primarily a supervised classification
algorithm. It is used to build a regression model which
predicts the probability to answer if given entry data
belongs to a certain category. To do so it employs sigmoid
function which is an mathematical function that takes real
value to map it between 0-1.

Y=1/1+e %

When the value of z reaches positive infinity it makes a
predicted value of y 1 and if it reaches negative infinity it
makes predicted value of y 0. So if the Y>0.5 we classify it
as positive if it is Y<0.5 we classify it as a negative label.
[15][16]

Natural Language Processing

Natural Language Processing is the machine language
manipulation, analysis, understanding, and interpretation
technology. It makes it possible for the system to
comprehend human input, even when it contains errors in
grammar or incomplete sentences. This improves the
categorization algorithm'’s effectiveness as well. [17]

The steps involved in the NLP-

1. Tokenization: Tokenization divides the message into a
few words in the first procedure. The filtering method
is then used to remove stop words or words that are not
necessary [18]. Input query will be converted into
tokens.

2. Noise Removal and Stop Words: Stop words (noise)
such as "is, the, was, are, be, will, etc." are deleted.
Noise removal also involves deleting words that aren't
necessary for understanding the context.

3. Lexicon Normalization: Lexicon normalization is the
process of combining all of the input representations
into a one single representation.

4. Bag of Words or Vector Space model: Bag of word
assigns weight to the tokens in the form of 1 or 0 to

generate vector space.
use QUERY}_.

IV. RESULTS AND DISCUSSION

REMOVING
STOP

WORDS
Figure 3. NLP Process

The results of every model used in this methodology have
been calculated. The different accuracy parameters are
considered for calculating the result for each model. The
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description of each parameter used in the model is given in
Table 1. Every machine learning algorithm should be
tested through some accuracy parameters. As the proposed
methodology based on the classifications problems the
parameters used are Mean Absolute Percentage error, |,
Recall, Precision, Confusion Matrix and F1 Score.

Table 1. Accuracy Parameters

Mean Absolute Mean of the absolute percentage errors of
Percentage Error  [forecasts.
Precision Ratio of relevant information among
retrieved.
Recall Ratio of relevant information that were
retrieved
F1 Score The Mean value of recall and
precision
ConfusionMatrix Describe complete performance of model

The results are closely monitored with the two important
parameters recall and precision. Figure 3 illustrates the
impact of recall and precision.

Precision-Recall Curve

1.0 4

Precision

0.6 1

0.5 1

0.0 0.2 0.4 0.6 0.8 1.0
Recall
Figure 3. Precision-Recall value curve for Ensemble Model

The confusion matrix provides the curve that determines
true positives and true negatives along with false positives
and false negatives. The False positive rate according to
the True positive rate is illustrated in Figure 4. It shows the
values of the ensemble model with respect to the no skill
that means zero learning.
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Figure 4. Confusion matrix curve for Ensemble Model
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The proposed model has obtained all the precise accuracy
metrics. As ensemble learning is combining or aggregating
multiple models, the more the models will increase the
accuracy. Figure 5 illustrates the effect on accuracy
metrics when a new model is added to an existing model.
First bar graph shows the accuray values with a
combination of decision tree and random forest. Rest of
the graphs show the values as per given in figure 5. This
provides the proper results for the existing model.

120
100
80
60 +
40 - B Accuracy
20 B Precision
04 Recall
m F1-Score

Decision tree + Decision tree + Decision tree + Decision tree +
random forest random forest random forest random forest

+SVM  +SVM+Naive + SVM + Naive
Bayes Bayes +
Logistic
Regression

Figure 5. Overall comparison with all models
V. CONCLUSION

This work provided an overview of concepts, goods, and
platforms from both the past and the present works in
addition to introducing the principles of chatbots. Here,
there was a thorough discussion of the current fascination
with chatbots, their impact on agriculture, their benefits,
and their drawbacks. Through the development of a sample
chatbot, various aspects of chatbot implementation and its
applications have been discussed .Al in agriculture will
assist farmers in automating their operations as well as
making the switch to precision farming, which will
increase crop yields and improve crop quality while
consuming less resources. Al based agriculture helps
farmers find more methodical ways to safeguard their crop
against pests and weeds as well as better ways to cultivate,
harvest and forecast weather data The farmer chatbot
consists of three modules: NLP for text extraction and
bagging, with a solid Ul for ease of comprehension,in
which the chatbot would communicate with farmers and
answer questions.

VI. FUTURE SCOPE

This chatbot has some limitations like real world scenario
based answering, limited query responses which leads to
down quality of the chatbot. Future improvements could
include responding in regional languages and developing
an loT- based system for detecting temperature anomalies
in agricultural fields. Future study includes how 10T
components can be integrated into ensemble learning. To
find 1oT abnormalities using SDN, DelL-loT uses deep
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ensemble learning, improving device uptime, detection
effectiveness, switch-level dynamic flow control, and
device status prediction.
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