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Abstract: Opinions of Agri Experts play a vital role in planning and managing crop productivity.
We use a variety of text mining techniques to search for the strong sentiment keywords in social
media, fiction, non-fiction, movies, novels, comics, stock exchanges, etc. Among the most widely
used NLP techniques is sentiment extraction. Today, farmers are facing some difficulties maintain-
ing crop productivity. They need to consult with agricultural experts for maintaining productivity.
However, it is difficult for farmers to keep in touch with experts in agriculture industry. In the Pro-
posed Study, experts offered different opinions based on their experience. Using decoded ASR (Au-
tomatic Speech Recognition) and sentiment model, audio data was processed by a machine learning
algorithm. Then it was stored as a context for training. As a result of analyzing the stored text, the
input by the user was analyzed and relevant answers were classified as output. Afterwards, it was
translated into a national language like Urdu in Pakistan. This was done to make it more under-
standable to the farmer who lacks formal education, as opposed to textual data, which he may not
understand. This solution became easy to understand and resulted in better outcomes before and
after the harvesting of crops in different areas.
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1. Introduction

Over the last decade, many aspects of sentiment analysis have been explored, such as detecting
conscious and unconscious sentences, categorizing sentences as positive, negative, or neutral, detecting the
person expressing the feelings and the focus of the sentiment classification, and detecting feelings of pleas-
ure, fear, and anger in the text, sentiment analysis has become more sophisticated [10]. conducted surveys
that summarized several methodologies. Records are stored electronically in every domain of the modern
world, as text data has expanded dramatically in industry, business, technology, and agriculture. IoT [5],
Cloud Computing [14], Artificial Intelligence [19], Machine Learning [2], Deep Learning, and Data Science
have all helped agriculture become more inventive [16]. It is unclear that fertilization methods affect crop
production [23]. Punjab is Pakistan's principal agriculture zone for major and minor crops, accounting for
18.9% of GDP and 42.3 percent of the jobs market [4]. We've had a lot of textual data in the agriculture area,
thanks to various platforms like Twitter, Facebook, and LinkedIn groups [12]. The research conducted se-
mantic analysis on agricultural datasets to determine similarities, sentiments, emotions, sensations, and
beliefs about crop productivity.

Text sentiment analysis is an enormous field of Natural Language Processing (NLP). Opinion mining
analyzes the opinions of people, emotions, appraisals, and evaluations towards entities such as services,
individuals, events, products, topics, and their attributes [11]. A farmer cannot maintain optimal crop
productivity without consulting with agricultural experts and getting their opinions. Unless they engage
in interactive conversations with the experts, they cannot sustain crop productivity at optimal levels. This
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study's primary objective is to provide farmers with the information they need in order to preserve crop
productivity. A system that can give them expert advice and opinions. It is very interactive with farmers
who may not have access to schooling and, as a result, cannot read textual data. However, when they
receive expert opinion in audible medium, a better platform for communication between user and system
by providing them native language medium. This will play a vital role in agricultural productivity. Using
this solution, farmers will get comprehensive knowledge on soil seed, climate change, and synthetic ferti-
lizer. It’s our main objective to provide expert advice to farmers. They might use it to discover the effect of
crops input and stress on major crops like wheat, maize, cotton, and sugarcane for better productivity. The
disastrous effects of climate change, specifically heat, and drought, are affecting crop productivity and
performance all over the world. By providing farmers with the opinions of experts, this type of solution is
needed in Pakistan to increase agricultural productivity. To the extent of our knowledge, semantics is often
used to forecast crop yield, estimate polarity, find support by body motion, and poses [17], but it hasn't yet
been applied to farming, so it represents a significant opportunity. The analysis of the expert opinions
made major contributions. The main objectives are as follows:

Collection of expert opinions of agricultural experts through interviews. (Audios)

To perform sentiment analysis on naturalistic audio samples.

To perform an analysis on the extracted data of opinions from agricultural experts.

Determine the critical aspects that affect agricultural production that can assist policymakers and farmers.

2. Related Work

Semantic analysis defines the process of understanding natural language, that humans communicate
based on meaning and context. When analyzing natural language content, the first step is to read every
word to capture the true meaning of the text. Semantics is the study of meaning in language. Any part of
a text, or even a single word, paragraph, or entire book, can be analyzed.

Text-Mining (TM) is a vital research area. Now a large amount of data is available in the agriculture
industry. A technique applied to many types of information, including descriptive documents, sentences,
words, books, stories, blogs, agriculture forums, and social media. KDD (Knowledge Discovery in Data-
base) preprocesses documents before they are ready for analysis. Many methods are available for text min-
ing and data clustering. Text mining was applied for compression to extract authentic data for analysis of
agriculture productivity, persistence to find semantics for what our agrarian says about different varieties
of crops. [16]. In a study similar to the one before, semantic analysis was applied to education to improve
student achievement. [21].

The Twitter data set is mainly used for finding polarity and opinion among researchers who use
hashtag datasets like Nice, Excellent, Good, Bad, and Omg. This symbol was used to emphasize certain
words and sentences. [9]. In light of the ever-increasing amount of information, semantic analysis is per-
formed on both electronic and descriptive documents. Using a suitable clustering method can increase the
accuracy of classification and preprocessing. In machine learning (ML), there are various types of classifi-
cation techniques which can be applied to a dataset [20]. Discussions in the agriculture forum address
issues related to agriculture like seed certification, fruits, vegetables, wheat, cotton, chemicals, pests, in-
sects, water, soil, and temperature. Using algorithms, scientists examine quantitative datasets, tweets and
Facebook pages to determine polarities such as positive, negative, and neural thoughts. [11]. Many scien-
tists rely on semantic analysis for a variety of purposes, but semantics face challenges due to their accuracy
and match with polarity [7]. Deep learning is applied to analyze document term matrices based on Term
Frequency (TF) and Inverse Document Frequency (IDF). Using Latent Dirichlet Allocation (LDA), one can
discover datasets from agriculture tweets that have never been seen before, and by doing so creates original
datasets [6]. Sentiment Analysis is an open-ended research area in text extraction. To extract useful infor-
mation from text, it requires computational methods. Through social media, reviews and comments, has
become a really rich source of information about people's behavior (opinion). There have been numerous
techniques aimed at analyzing sentiment within text, but none have been able to cope with the complexity
of sentiment. For more accurate predictions, new approaches for deep sentiment analysis are needed. [15].
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3. Material and Methods

Dataset was collected from interviews of agrarian experts. After data acquisition, the audios were
passed through speech to text recognition script where textual data was extracted. After data extraction,
text was translated into English from the Google API. After getting the translated text, we stored the text
in a pre-trained [22] supervised machine learning model named "ALBERT". The model applied pre-pro-
cessing to the text and removed relevant context, as shown in Figure 1. After pre-processing, Model trained
itself based on the given context. Now, the user can give a query in audible medium, that will be converted
to text and then it will be processed through the trained model. Depending on the keyword in question
entered by the user, this model will validate it from the context that was stored in the model. Then it will
classify the relevant answer based on the user's input. As a result, the system was able to provide an expert
opinion in the form of the user's native language. This solution enables farmers who lack formal education
to understand expert opinions in their native language without any difficulty. This is because textual data
will be of no use to user having lack of schooling especially for the uneducated Pakistani community.

Audio
Dataset

|

Speech
‘ Recognition
(Audio to Text)

Text Translation
in English
Tokenization H POS Tagger ————» Lemmatization
Step-2
e ‘ Model Training

|

Trained Model <«—

Users Query ‘
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Context Apply Step-1 ‘

Figure 1. Process of Sentiment Extraction from Expert Opinions

3.1 Data Acquistion

Interviews were conducted by different agricultural experts who offered their expert opinions on how
farmer can overcome the challenges they face in improving crop productivity. Responses were collected
using a questionnaire, as shown in Table 1. Overall 650+ responses were recorded. The audios were con-
verted to text so we could apply sentiments and pre-processing.

Table 1. Questionnaire for Data Acquisition
Sr English Urdu
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In what ways does soil health influence crop

production?

How does certified seed differ from uncerti-

fied seed in terms of crop productivity?

Is there a way to minimize insect pest prob-
lems without harming the environment while
increasing agricultural productivity?

Is plant disease or insect/pest damage affect-
ing crop production?

Is there a way to overcome the challenges and
issues associated with water shortages in agri-
culture?

Farming and agriculture are affected by cli-
mate change in what ways?

Is precision agriculture fruitful in improving
crop Production?

Can synthetic fertilizer be used in agriculture?
What are its pros and cons?

Are there any ways to reduce the post-harvest
losses of crops, fruits, and vegetables?

In what ways does government policy affect

the sustainability of agriculture?
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3.2 Features Extraction:

This phase involves determining the accuracy of the machine learning model based on the features
and algorithms. Computer scientists have developed a number of techniques to select features, such as a
Continuous Bag of Words containing skip Grams (CBOW). Term frequency, N-Grams etc. It is possible to
apply or choose among many different methods depending on your dataset and requirements.

We have used ALBERT, a machine learning model that stores the data as context and gets input. As
per users’ input, the model compares it with the context given and gives the relevant answer. This model
has only 12M parameters with an accuracy of 89.4% as per its previous versions like BERT, XLNET, Roberta
etc. Table 2 shows that the ALBERT xxlarge configuration has 12 layers with 235M parameters and a hid-

den size of 4096. It used a much shorter embedding length of 128. However, the biggest parameter savings
comes from the column parameter sharing in Table 2.

Table 2: Configuration of ALBERT (Pre-Trained ML Model)

Model Parameters  Layers Hidden Embedding Parameter-
Sharing

Base 12M 12 768 128 True

Large 18M 24 1024 128 True
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X Large 60M 24 2048 128 True

XX Large 235M 12 4096 128 True

In this study, the model is used to generate masked inputs for the MLM targets using n-gram masking
[13], with the length of each n-gram mask selected at random. In order to calculate the probability of the

length n, by following formula:

p(n) = 1/—n
Yk=11/k

ALBERT has 12 encoder layers and parameters by each encoder are identical, using the same set of
weightages as shown in Figure 2. ALBERT Consists of 1 encoder that is applied 12 times to the embeddings.
Similar in every layer but 12 times with parameter sharing across all 12 layers. The parameters discussed
in Table 1 are set of unique parameters in the model. This has xx-large version, one encoder and the em-
bedding layer. A version of BERT that would be faster to fine tune and scale-up xx-large configuration.

Encoder 12

Identical ===

Encoder 1

Figure 2. Layers of ALBERT (A pre-trained ML Model)

As a result, this ML model is proved to be the key in getting the correct context of user’s question
that helps in getting the most relevant answer as per the context given.

Beside the output layer, same architecture is utilized in each pre-training and fine-tuning. The iden-
tical pretrained model constraints are used for various down streaming tasks. During Fine Tuning phase,
all parameters are fine-tuned, separator token is involved for text Question/Answer Separation.

4. Results

In Table 3, results are mentioned that were classified from model against the Questions that were passed
through the model. Taking farmers as users of the system, they will give there input in audible medium
and the audio will be processed by step-1 of the proposed methodology as mentioned in Figure 1. Ulti-
mately, it'll be passed in the model and relevant context will be extracted as mentioned in Table 3.

Table 3. Results from the System

Question Passed in ALBERT Answer Classified
Effect of Soil in crop productivity? soil is medium for healthy crop growth and crop
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Is there a difference between certified and un- Certified seed results in good crop productivity
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5. Discussion

In recent years, scientists have focused on crop inputs such as soil, soil types, soil humidity [3], appli-
cation of fertilizers [18], crop production, seed, surface temperature, climate change, sustainable develop-
ment, and chemical spry to evaluate their role in crop productivity. The present research contributed to
the analysis of agricultural expert opinions through existing technology. In the absence of prior research,
the results consisted of English textual data that could be understood only by an educated person. How-
ever, this research can also be used as a multilingual system using English as the standard language and
Google Translation API as a translator.

By shifting the text into audio, the person who lacks schooling or cannot read can hear their native
language. Farmers are expected to gain expert knowledge from this study, which can be utilized to take
safety precautions at early stages and is expected to be beneficial for crop production.
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Figure 3. Overall Pre-Training and Fine-Tuning Procedure of ALBERT

Pre-training and fine-tuning use the same architecture, besides the output layer. Down streaming tasks are
performed with the same pretrained model parameters. During Fine Tuning phase, all parameters are fine-
tuned, separator token is involved for text Question/Answer Separation.

6. Conclusion

In this study, we have presented a novel approach for collecting and analyzing the expert opinions of
agricultural experts. Results show that Certified Seed, Climate change, precision agriculture and Post-Har-
vest Loss are the most significant factors affecting crop productivity. The use of these types of studies to
convey expert opinions through thoughts and emotions to less-educated farmers may prove useful in the
future. Agrarian views can be recorded by their body language to obtain effective results. The methodology
can be applied to different audio and video recordings from agriculture that are concerned with increasing
crop yields. This kind of method can be used for crop yield, polarity estimation, support finding by body
motion and poses that helps farmer to gain safety precautions for attaining better crop productivity. How-
ever, as far as we know, agriculture experts have reached a consensus on how the technology can be used
in naturalistic audio. Therefore, it represents a significant opportunity for industry.
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