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This research paper focuses on reducing agricultural losses caused by changing climatic and
environmental conditions, which often result in unsuitable crop selection for cultivation on a
particular land area. Machine Learning ML is a significant methodology for accomplishing the
reasonable and compelling answers for this disadvantage. In India farmers still follow the traditional
techno logy which they adopted from their ancestors. But the problem is that in the earliest time
climate was very healthy everything happened on time. But now most of the things have been
changed due to global warming and many other factors. The leading annoyance with agribusiness in
India is the shortage of rainfall in seasonal periods. Humidity is also required for production, though it
has been unreasonable, it also transforms as a weakness. Accurateness of harvest price forecasting
strategies plays an important function in encouraging market characteristics such as direction and
collection. Harvest Yield Prediction technique includes foreseeing yield of the harvest from reachable
historical and possible data like climate parameter, soil parameter and yield prediction. Machine
learning algorithms are applied and we get best predicted results through a web application. This
Project is an attempt of predicting the outcome of harvest supported the current data by using of RFA
Random Forest Algorithm and Back Propagation. The expectation can make the farmer to foresee the
yield of harvest before developing onto the agribusiness zone.
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INTRODUCTION

Machine Learning (ML), a subset of Artificial Intelligence
(AI), refers to the ability of computer systems to learn from
experience and improve their performance without being
explicitly programmed. ML systems are trained on historical
data—referred to as training data—to identify patterns or
make predictions. These trained models are then evaluated on
unseen data, known as festing data, to assess their
generalization capability. Broadly, ML techniques are
classified into three categories: Supervised Learning, where
models are trained using labeled data; Unsupervised Learning,
which involves discovering hidden patterns in unlabeled data
through clustering or dimensionality reduction; and
Reinforcement Learning, where agents learn optimal strategies
through interaction with an environment based on feedback or
rewards. ML algorithms have found widespread applications
across domains such as image recognition, email filtering,
fraud detection, and computer vision. In this study, ML
techniques are employed to classify animal species from
images based on their features, enabling automated detection
and classification for ecological and agricultural applications.

Python has become the language of choice in ML research and
application due to its simplicity, readability, and a wvast
ecosystem of scientific libraries. Its support for platform
independence enables seamless code portability across systems
including Windows, mac OS, Linux, and Unix. Python offers
access to powerful libraries such as NumPy, pandas, scikit-
learn, and Matplotlib, which streamline data preprocessing,
statistical analysis, and visualization. For deep learning and
large-scale model development, libraries like TensorFlow and
PyTorch are commonly used, allowing researchers to build and
deploy complex models efficiently. Among the tools used in
this project are:

e  Open CV: An open-source computer vision library that
supports real-time image processing tasks such as object
detection, face recognition, and tracking. It offers
interfaces in C++, Python, and Java.

e  Tensor Flow: A robust, end-to-end machine learning
platform developed by Google, known for its flexibility
and scalability. TensorFlow supports the creation,
training, and deployment of ML models and is widely
used in both research and production environments.
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e  Ensembl: Though primarily a bioinformatics platform,
Ensembl’s systematic data structuring serves as an
inspiration for handling complex biological datasets,
which parallels the way agricultural datasets can be
curated for prediction tasks.

Agriculture remains a vital sector in India, contributing
approximately 18% to the national Gross Domestic Product
(GDP) and employing over 50% of the workforce. Despite its
economic significance, the agricultural sector has experienced
a declining share in national output, underscoring the need for
technological interventions to improve productivity and
sustainability. Accurate forecasting of crop yield and pricing is
essential for policymakers, stakeholders, and farmers to make
informed decisions regarding production, supply chain
management, and market strategies. This research aims to
leverage machine learning techniques to predict crop yields
and prices across various regions in India. By integrating
historical agricultural data, climatic variables, and economic
indicators, the study constructs predictive models that assist in
estimating harvest outcomes. A novel weather index and
technological factors are also employed as input features.
Model evaluation is carried out using performance metrics
such as Coefficient of Determination (R?), Root Mean Square
Error (RMSE), and Average Error Rate, enabling comparison
between actual outcomes (targets) and predicted values.
Ultimately, the goal of this research is to build a reliable and
accessible prediction framework that can guide farmers,
improve agricultural planning, and contribute to sustainable
development in India's agrarian economy.

Literature Survey

Crop price and yield prediction has garnered significant
attention in recent years due to its direct impact on agricultural
planning, economic sustainability, and food security.
Numerous studies have explored various machine learning
(ML) and time-series forecasting techniques to address the
challenge of accurate and timely agricultural prediction. In a
study by Singh et al. (2021), a Long Short-Term Memory
(LSTM)-based hybrid model was developed to predict crop
prices using parameters such as crop type, sowing date, area
harvested, and historical price data. The research utilized
datasets from data.gov.in and agmarknet.gov.in, specifically
focusing on the Pune region. After merging time-series data
based on crop name, year, and month, correlation analysis was
performed, and low-correlation features were removed.
Algorithms such as Random Forest Regressor, KNN, Decision
Tree Regressor, and MLP were evaluated using the
LazyPredict library (1). Kumar et al. (2021) proposed a
forecasting system that employed decision trees and other
supervised learning models to predict future crop prices based
on variables such as rainfall, minimum support price (MSP),
and farming costs. The emphasis was on supporting farmers
and agricultural industries through early price forecasts,
thereby maximizing profits and improving planning efficiency
(2). Joseph et al. (2020) focused on areca nut price forecasting
in Kerala using SARIMA, Holt-Winters, and LSTM models.
The study, based on data from 2007-2017, demonstrated that
LSTM performed best in terms of RMSE. Data preprocessing
included handling missing values and identifying strong
predictor variables using a correlogram with a threshold
correlation of 0.7 (3).An economic forecasting framework was
introduced by Desai et al. (2020) to address inconsistencies in
market-recorded crop prices caused by human error and

volatility. This model integrated historical prices, climatic
data, and transportation conditions, emphasizing robust ML-
based strategies for reliable price predictions (4). Patel et al.
(2020) designed a machine learning-based system using
XGBoost, Linear Regression, and Neural Networks to predict
crop prices with high accuracy. The study concluded that
XGBoost provided optimal results, and RMSE was used as a
key metric to evaluate model performance (5). Gupta et al.
(2021) developed a web-based decision support tool using a
Decision Tree Regressor, aimed at forecasting crop prices for
over 20 crops. The system integrated rainfall and monthly
market data to deliver actionable insights through an
interactive dashboard (6). In a pilot study conducted in
Madhya Pradesh, Sharma et al. (2020) avoided crops like
wheat and paddy due to their price regulation by MSP. Their
ML pipeline involved data preparation, training multiple
algorithms, and conducting live testing to refine model
accuracy for volatile crops (7). An advanced approach to
model selection under volatile conditions was proposed by
Mehta et al. (2022), who employed feature concatenation (FC)
and time-series-dependent (TD) features. Their model, when
tested on tomato and maize, showed improved predictive
performance by accounting for market arrivals and data quality
variations (8). Reddy et al. (2020) proposed a decision-tree-
based model trained on Kharif crops such as paddy and barley.
The tool offered both yield and price predictions and
advocated the integration of satellite imagery and Al to
support real-time agricultural monitoring (9). A flash-based
ML platform by Banerjee et al. (2021) utilized Decision Tree
Regressor models to predict prices of major Kharif and Rabi
crops. The model accounted for climatic variations, fertilizer
recommendations, and disease alerts, contributing to smart
agriculture (10).

Karthik et al. (2020) employed Random Forests on time-series
crop summary datasets for both global and regional yield
predictions. Data was split into training and testing sets
(75:25), and supervised learning methods were applied for
accurate label prediction (11). Rao et al. (2021) focused on
yield prediction using a Random Forest classifier. The model
facilitated optimal crop selection and strategic agricultural
planning by analyzing one-time crop data, with emphasis on
integrating soil information and irrigation parameters (12). An
Interaction Regression Model presented by Liu et al. (2021)
demonstrated superior accuracy in predicting soybean and
grain yields across U.S. Midwest states. It uniquely
highlighted the importance of climate-soil-management
interactions and the potential for incorporating genetic and
satellite data (13). In Malaysia, Sulaiman et al. (2021) assessed
the impact of El Nifio on oil palm yields by introducing the
Fresh Fruit Bunch Index (FFBI), which outperformed
traditional models in predictive accuracy and demonstrated
significant economic implications (14). Toth et al. (2021)
analyzed maize hybrid performance in Hungary under
different fertilizer regimes. The study emphasized sustainable
practices and revealed that nitrogen fertilizer had the most
substantial impact on yield stability (15). A related study by
Nagy et al. (2021) examined the effect of NP fertilizer
placement depth on maize emergence using Additive Main
Effects and Multiplicative Interaction (AMMI) analysis. They
concluded that a depth of 10 cm was optimal for plant
emergence stability (16). Chatterjee et al. (2021) applied both
Multiple Linear Regression and Artificial Neural Networks to
predict potato yields before harvest. Neural networks
outperformed regression models with a Mean Absolute
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Percentage Error (MAPE) of 7.2%, enabling more informed
pre-harvest decision-making (17). A large-scale Indian study
by Bansal et al. (2020) utilized stacked regression techniques,
including Lasso, Elastic Net, and Kernel Ridge, for crop yield
prediction across over 2.5 lakh observations. The stacked
approach achieved sub-1% RMSE error (18). Kumar and
Singh (2020) applied ML algorithms such as Decision Trees,
Lasso, and Ridge Regression to estimate yields based on
location, historical yield, and soil nutrients. Their findings
affirmed the superiority of Decision Trees in prediction
accuracy (19). Finally, Ahmed et al. (2020) implemented
Support Vector Regression and Linear Regression on 140 data
points to forecast yield. The study reported an MSE of 0.005
and an R? of 0.85, indicating reliable performance across
varied soil and climate conditions (20).

Problem statement: The production of agriculture is affected
by several climate factors. Like as crop price, metrological
parameters, precipitation parameters, and soil parameters. And
due to continuous change in climate conditions, everything is
messed. In India agriculturalists still follow the classic techno
logy which they assumed from their predecessors. But the
problem is that before the time the weather was very healthy
everything occurred on time. But now most of the things have
been changed due to global warming and many other factors
and market demand. The detailed and accurate information
about the crop and price across various states helps us to
transform our ability to manage and implement. Here we
investigate the crop and yield data collected by various states
and average price of the crop and its location using machine
learning technique.

Objective of the paper: Advancements in Artificial
Intelligence and implementing the way people use the
technology with crop and price prediction in agriculture the
learning of the connotations of the concepts, access to the
latest approaches, methods, and theory. Realizing the
investigation topics based on the current research Concentrate
on your domain of expertise even if one field uses the same
words, they usually represent completely. And furthermore
enhances the differentia of the publication's survey to restrict
sidetracks and recognize to illustrate what is excluded.

. Prediction of crop price based on the year, season, crop,
state, district parameter with comparing the previous
datasets value.

. Prediction of crop based on pH value, NPK values,
rainfall, state and district parameters from the datasets.

e  Prediction of crop-yield based on the year, season, crop,
temperature, humidity, soil- moisture from the datasets.

e  Parameters changes based on the objective of the user.

METHODOLOGY

A machine learning system is a computer program that learns
and improves based on experience without needing to be
explicitly programmed. A machine learning program uses data
to learn for itself by accessing it and using it. As we learn, we
look for patterns in our observations, our direct experience, or
instructions in order to make better decisions in the future.
This process begins with observations or data, such as
examples, direct experience, or instruction. In order for the
computer to learn automatically and adjust actions
accordingly, it must be able to learn without human assistance.

Dataset Description: Generally researchers used .csv files of
agriculture dataset for crop yield prediction. The dataset is
supervised learning. It consists of different attributes like State,
district, humidity, temperature, NDVI, wind Speed, yield etc.

Architecture Description: Architecture is the conceptual
model that describes how a system works, what it looks like,
and what it is capable of. A system architecture description
describes the structure and behaviour of the system in a way
that facilitates analysis and reasoning. System architecture
consists of the components and subsystems that will play a role
in the implementation of the overall system. There have been
improvements in the field of Architecture Description
Languages. Architecture description languages are formal
languages which are used to describe the system architecture.
In the figure below, you can see that our working model
contains different modules connected by Python programming
language which is as shown in figure 1.

Fig. 1. System Methodology

The proposed system is designed with five integrated modules
that support the prediction of crops, crop yield, and market
prices through Machine Learning methods. Important
techniques applied in the system include data cleaning and
preprocessing, graphical data analysis, Multiple Linear
Regression, Random Forest methods, dataset training and
evaluation, and accuracy measurement using Mean Absolute
Percentage Error (MAPE). The framework also incorporates
IoT-based sensor inputs, cloud connectivity, and weather
information obtained through APIs to improve prediction
performance. Separate modules are available for crop
recommendation, yield estimation, and price forecasting,
offering an easy-to-use interface for users. The complete
implementation is developed using Python along with tools
and libraries such as Google Colab, OpenCV, and NumPy for
efficient computation and data handling.

CONCLUSION

We have proposed an approach of Predicting the crop, crop-
yield and crop-price using RFA Random Forest and Back
Propagation Algorithm. To improve Agribusiness, this
approach reduces farmers' losses and improves yields. In this
phase of the project, we reviewed the literature on the price
prediction, crop-yield prediction. This literature helps us
understand the challenges that we face in the price dataset to
identify the price and yield. According to the literature
experimental results we came to know that random forest and
back propagation helps in crop-price Identification and helps
to eradicate the challenges that we have mentioned in the
dataset that comes in the dataset and also the accuracy rate of
this Algorithm is far better than other Algorithm. By
integrating this with other departments like sericulture and
other development initiatives on the village level, farmers are
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able to gain a deeper understanding of agricultural ecosystems.
By incorporating this with other departments, such as
sericulture, this can be improved in order to develop villages
for the benefit of farmers.
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