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ABSTRACT

The farm management and accounting is an Machine Learning model in which an individual will the analysis of market
overview and prediction of crop that are supposed to harvest in particular area. The project is further modeled on existing
available data from last 8 years the data might be variable. The Crop Survival model is an innovative application of
machine learning designed to revolutionize agricultural practices by providing precise insights into crop viability and
market trends. Leveraging data from the past eight years, this model harnesses the power of historical agricultural data
to predict crop survival rates and forecast market dynamics for specific regions.
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1. INTRODUCTION

The farm management and accounting is a Machine Learning model in which an individual will the analysis of market
overview and prediction of crop that are supposed to harvest in particular area. At its core, the Crop Survival model
utilizes a diverse range of variables collected over the years, encompassing factors such as weather patterns, soil quality,
irrigation methods, pest infestation rates, and socioeconomic indicators. By analyzing this rich dataset, the model can
generate accurate predictions regarding which crops are most likely to thrive in a given area during a particular season.

One of the key strengths of the Crop Survival model lies in its adaptability to variable conditions. Agricultural
ecosystems are inherently dynamic, influenced by numerous unpredictable factors such as climate change, economic
fluctuations, and technological advancements. Therefore, the model continuously learns and evolves, incorporating new
data and refining its algorithms to stay relevant and effective in changing environments. Moreover, the Crop Survival
model not only aids farmers in making informed decisions about crop selection but also serves as a valuable tool for
policymakers, agricultural researchers, and market analysts. By providing comprehensive insights into crop survival
probabilities and market trends, this model facilitates strategic planning, resource allocation, and risk management
across the agricultural sector.

The crop price prediction and cultivation guidance aims to provide farmers with accurate market insights by predicting
future crop prices for each specific market. This proactive approach enables farmers to enhance their revenue by making
informed crop selection decisions. Additionally, the system includes a cultivation guidance feature that simplifies the
farming experience by offering crop status tracking and relevant guidance throughout the cultivation process. To
implement this feature, we collect and analyze various data sets, including historical crop prices, rainfall patterns,
demand and supply data, and cultivation process information. Using machine learning algorithms, such as Random
Forest, Logistic Regression, and Decision Tree, we determine the best-fit algorithm to meet our project requirements.
The data is stored in a MongoDB cluster, and fetching methods from the React JS library are used to retrieve the data
in the front end. The virtual farm creation process involves storing farmers' information, including their crop and land
data, and analyzing the most suitable cultivation processes. The system provides comprehensive status tracking of crops
throughout their growth stages. To utilize the system, farmers input details such as the crop name, district for market
selection, and date for prediction. This data is then processed by the prediction engine, which generates the most
probable result value. By automating the market study process for farmers, this system eliminates the need for manual
research. It offers an efficient and reliable solution for farmers to make well-informed decisions, ultimately improving
their farming practices and overall outcomes.

METHODOLOGY

In a farm management and accounting project, several methodologies and techniques are commonly employed,
integrating data science, machine learning, and domain knowledge in agriculture and economics. Below is a breakdown
of the methodology for such a project.

2.1 Data Collection

e Crop Yield Data: Historical crop yield data for specific crops (by region, season, soil type, etc.).
o Weather Data: Temperature, rainfall, humidity, sunlight hours, and other relevant weather variables.
e Soil Data: pH levels, nutrient composition, soil moisture, etc.
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e Satellite or Drone Imagery: Remote sensing data for real-time crop monitoring and health assessment.
e Market Data: Historical sales price of crops, supply and demand trends, consumer demand patterns.

e Economic Factors: Inflation, fuel prices, labor costs, etc.

2.2 Feature Engineering

e  Extract relevant features from raw data. Some examples include:

e Time Features: Season, month, and historical trends.

e Agronomic Features: Soil properties, weather conditions.

e Economic Features: Historical price trends, input costs.

e Geospatial Features: Altitude, proximity to water sources, or transportation networks.
o Normalization or standardization might be necessary to handle different data scales.

2. MODELING AND ANALYSIS

In the modeling and analysis phase of a crop cultivation prediction and sales price project, both crop yield and price
forecasting are formulated as predictive problems, typically using regression models for yield and time-series forecasting
models for price. For crop yield, key features such as weather patterns, soil conditions, and historical data are used, with
machine learning techniques like Random Forest, Gradient Boosting, or LSTM networks being effective in capturing
non-linear relationships and temporal dependencies. For sales price prediction, historical price data, supply-demand
factors, and macroeconomic indicators are utilized, with models like ARIMA for time-series or XG Boost for feature-
rich environments. Exploratory Data Analysis (EDA) helps visualize the relationships between variables, while model
performance is evaluatedusing metrics like RMSE, MAE, and R-squared for yield and MAPE for prices.
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Figure 1: The flowchart of farm management and accounting
3. RESULTS AND DISCUSSION

The model predictions for crop yield show a high degree of accuracy based on evaluation metrics such as Root Mean
Squared Error (RMSE) and R-squared. Models like Random Forest and Gradient Boosting, due to their ability to handle
non-linear relationships, tend to outperform linear models in most scenarios.

The model predictions for crop yield show a high degree of accuracy based on evaluation metrics such as Root Mean
Squared Error (RMSE) and R-squared. Models like Random Forest and Gradient Boosting, due to their ability to handle
non-linear relationships, tend to outperform linear models in most scenarios. For crops sensitive to weather variations,
models incorporating time-series data. For price prediction, models like ARIMA or XG Boost provide reasonable
forecasts, with the Mean Absolute Percentage Error (MAPE) often within acceptable bounds. Price predictions show
higher accuracy during periods of stable supply and demand but can be less reliable in extreme market conditions or
unforeseen events like droughts, supply chain disruptions, or sudden policy changes.
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Figure 2: Smart Agriculture analysis

The results indicate that machine learning models can be highly effective in predicting both crop yields and market
prices when sufficient historical and real-time data are available. The combination of environmental, economic, and
market factors in the models provides a comprehensive view of how yields influence prices, particularly in dynamic
agricultural markets. However, challenges include model sensitivity to noisy or incomplete data, which may reduce
prediction accuracy in regions with poor data infrastructure. Additionally, extreme weather conditions or unexpected
geopolitical events remain difficult to predict and can significantly affect both yield and price outcomes.

4. CONCLUSION

The farm management and accounting project represents a pioneering endeavor at the intersection of agriculture and
technology, aiming to revolutionize crop management and decision-making processes. Through the extraction and
alignment of comprehensive crop data from sources like Kaggle and Google, coupled with rigorous model training and
optimization phases, the project has culminated in the development of a robust machine learning model with the capacity
to predict crop viability with notable accuracy. Leveraging the Flask framework for implementation, the model is
seamlessly integrated into a user-friendly application, ready for execution across diverse platforms. The main conclusion
drawn from this project is the tangible impact it can have on agricultural practices, empowering farmers, policymakers,
and stakeholders with valuable insights into crop selection, market trends, and risk management. By harnessing the
power of data-driven decision-making, the Crop Survival project heralds a new era of precision agriculture, promising
to enhance productivity, sustainability, and food security in an ever-evolving global landscape.

ACKNOWLEDGEMENTS

Farm management and accounting have seen significant advancements with the integration of machine learning and
data-driven approaches. The use of machine learning algorithms can revolutionize crop management techniques by
providing farmers with insights on optimizing resource allocation and predicting crop yields. This can be achieved by
analyzing various factors such as weather conditions, soil quality, and crop health..
5. REFERENCES
[1] A recent study from 2024 used a CNN-LSTM-Attention model to predict crop yields in Northeast China for
maize, rice, and soybeans..
[2] 2023 - Integrating Climate and Remote Sensing for Yield Prediction: A 2023 study focused on integrating
satellite remote sensing data with climate models for accurate crop yield predictions in smallholder farms.
[3] Martins, J. et al. (2023). "Random Forests and ARIMA for Commodity Price Prediction." Agricultural
Economics Journal.
[4] "Deep Learning for Crop Yield Prediction: A Review" (2022) - IEEE Transactions on Neural Networks and
Learning Systems.
[5] Gulati P and Jha S K 2020 Efficient crop yield prediction in India using machine learning techniques
International Journal of Engineering Research & Technology (IJERT) ENCADEMS — 2020 vol 8 Issue 10.

@International Journal Of Progressive Research In Engineering Management And Science | 44



