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outdoor and indoor, their yields change because of various factors, it is hard to
settle tomatoes' inventory and costs. Although the Government puts numerous
efforts to balance out the supply and costs of vegetables, continuous
meteorological changes have prompted unstable supply and price fluctuations
of vegetables. Accordingly, the right anticipating of vegetable costs is a
significant issue. To oblige these, in this paper, an attempt has been made to
dissect the costs and yield of tomatoes in India by utilizing a Machine Learning
approach. This will unquestionably help the farmers and the Government if the
anticipated costs are getting higher in the forthcoming months, then
appropriate strategies can be made to diminish the costs of tomatoes.
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1. Introduction

Agriculture is the essential wellspring of jobs for about 58% of India's population [4]. The Indian
economy is transcendently subject to the agribusiness area, which plays an important role and
contributes about 17% to the absolute Gross Domestic Product, and tomato crop is one of the most
significant harvests under the Indian government "TOP" need a rundown of green yields alongside
Potatoes and Onions. These three TOP crops found the nation over-represents the Government of India's
drive called 'Operation Greens' to improve farmers living conditions.

Tomato crop began in the Peru region of South America. India is probably the biggest producer of fresh
tomatoes. It is the 2nd most significant harvest of the world after potato. In India, the tomato is cultivated
in two seasons, from June- September (monsoon season) and from October to February (spring season),
although in certain areas, tomatoes are developed consistently. It is utilized in, powder, puree, juice,
soup, and ketchup. The significant tomato-cultivating states are Madhya Pradesh, Andhra Pradesh,
Karnataka, West Bengal, Bihar, Maharashtra, Orissa, and UP. In Punjab state, Hoshiarpur, Jalandhar,
Amritsar, and Ropar are tomato developing locales. It tends to be cultivated in varied soil such as sand,
clay, black soil, and red soil having legitimate drainage [3].

Because of their decayable nature, tomatoes cannot be stored in their fresh state. Subsequently, tomatoes
are processed to lessen their dropping rate. In India, immense post-reap losses of the harvested tomatoes
happen because of deficient storage facilities, which carry generous losses to the cultivators, and
henceforth it affects the country’s economy. An administration statement appraises that 12.4% of
tomatoes are lost [6].

The tomato preservation in a semi-processing framework deals with the attractive excess as well as
guarantees the inventory of crude materials for processed items like sauce, ketchup, drink, and other
handled items. Without an appropriate handling assortment, Indian processors will in general import
mass tomato glue for the most part from China tomato cultivators sell their produce normally via a
nearby dealer at the neighborhood or provincial market (the commercial center). Being a "TOP-crop”,
concerning the Government of India's main concern vegetable crops, tomatoes are dependent upon
frequent fluctuations in costs & regularly ranchers face difficulties with such variances.
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As it were, effective harvesting comes down to settling on difficult choices which depend on
interconnections of various factors, including crop specifications, soil type, weather change, and so on.
In general, farming methodologies have been applied to one of its part or a whole field. Al/ML in
horticulture takes into consideration a lot higher accuracy, empowering farmers to treat animals and
plants separately, which fundamentally increments the effectiveness of ranchers and the Government's
decisions [5].

2. Literature Review

The authors of the paper [1], have proposed a framework to anticipate the vegetable value utilizing
STL-LSTM Method. The design of the model comprises of information, preprocessing technique, and
deep learning model. They considered meteorological information, and other information, and
eliminated the trend and seasonality of series data by utilizing an STL preprocessing technique. An
LSTM calculation was utilized to figure the month-to-month costs of vegetables.

In [2], the authors have proposed a model which predicts the costs of fruits and vegetables of
forthcoming months in Bangalore. They have applied Seasonal ARIMA to anticipate the costs of fruits
and vegetables in the coming months. The study gives whether the costs of natural products i.e.,
Mosambi, Mango, and pineapple and vegetables i.e., Brinjal, Ladyfinger, and cauliflower have
expanded over years or not and furthermore important estimates that can be taken all together to make
products moderate.

In paper [7], They developed a crop recommendation model that uses Artificial Neural Network, which
can be used by farmers all over India. This model would help the farmers in taking right decision about
which crop to grow depending on various meteorological factors. This model also has another system,
called Rainfall Predictor, which predicts the rainfall for coming months.

In paper [8], they have examined cost of vegetable approach introduction regarding the cost expectation
in farming, a different overview about data extraction strategies in the farming land for price forecast,
and time series analysis of the estimated cost. Three fundamental day-by-day usage vegetables are taken
for the study. The primary objective of this framework is to give the client and farmers the exact and
in-time commodity cost at the right time.

In paper [9], they have proposed a model in which the future demand of the harvests are anticipated.
The total crops cultivated, and the general utilization of each crop are identified from the dataset
dependent on attributes, for example, crop territories, sorts of yield cultivated, nature of the soil, yields
and the general harvests devoured gathered from the existing dataset. The recommended information
may contain one or more crops depending on the higher demand grade.

proposed work

This work focuses on the prediction of tomato crop prices, tomato crop yield, and whether the crop can
be cultivated or not.
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Fig. 2 Tomato Farmland

3. Materials And Methods
This section gives information about the dataset and methodologies used to predict the crop prices, crop
yield, and whether the crop can be cultivated or not.

A. Data Exploration

1) Acquisition of Dataset: Data for prediction of tomatoes such as prices, month, and

location were taken from agmarknet.in [19]. The data we obtained was from 2015 to
February 2021. Dataset also consists of various attributes such as Type of soil,
Temperature, Humidity, season, area, crop yield, and whether the crop can be cultivated
or not.

B. Data Cleaning and Data preparation

The presence of null and empty values in the dataset decreases the value of the information and also
accordingly influences the functioning of Al system. Hence, in order to deal with these empty values,
the null values present in the dataset are dropped and categorical data such as Type of soil, Season,
Month, and Location have been encoded from 0,1,2,3,.....,n by using a label encoder to generate class

labels [10-25].

C. Data Modelling

1)
2)

3)

4)

5)

Training and Testing: We have considered 80% training data and 20% testing data.

Algorithms: In this model algorithms such as Naive Bayes, Decision Tree, Ensemble
model, and Linear Regression for the prediction of tomato prices, tomato crop yield and
to predict whether the crop can be cultivated or not.

Naive Bayes Algorithm: Naive Bayes is a simple algorithm that is used for classification.
This algorithm works on the concept of Probability i.e., to predict tomato can be
cultivated or not (YES or NO).

Linear Regression: Regression is an algorithm in which the output to be predicted is
dependent on the given input variable. In this work, regression is used to predict the
tomato yield and the prices.

Ensemble Method: The Ensemble method uses multiple models to give better accurate
results. In this work, Naive Bayes and Decision Tree are the models used in Ensemble
method for classifying whether the crop can be cultivated or not i.e., YES or NO.

D. Data Evaluation

1)

Trained ML Model and Predictions: After feeding the data to ML algorithms, we
obtained the predictions for crop yield and prices.

We have also used Tkinter through which the user can enter the data for the predictions. Tkinter is a
GUI module for Python. When Python is integrated with the Tkinter module, it provides an easy and
efficient way to create GUI applications.
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Fig. 4 Flow Chart

3. Results and Discussion
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Fig. 6 Tomato Price Graph
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4. Conclusion

This work mainly focuses on the tomato crop yield, price and whether the tomato can be cultivated or
not. This model works well with small dataset. Dataset consists of data and tomato prices from the year
2015- Feb 2021. Graphs depicts, in which month the prices, tomato yield is high, and the accuracy of
algorithms for classification. This system would help the Indian farmers and the Indian government to
take proper and make effective decisions.

The work proposed in this paper can be further implemented in the future to predict fertilizer suitable
for tomato crop yield. The crop yield and price prediction can also be done by collecting the agricultural
farm- land images clicked using a camera or a drone. This can also be integrated with an IOT device to
make it more efficient and user friendly.
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