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Abstract   This study investigates the challenges faced by farmers in stabilizing food prices 

due to seasonal variations, market fluctuations, and manual data collection delays. To address 

these issues, a mobile application, "UZHAVIN UYIVU," has been developed, integrating two 

approaches: price alert systems and predictive analytics models such as ARIMA. The app 

automates real-time data collection for 22 essential commodities and analyzes macroeconomic 

factors like inflation and crop yields to predict future price trends. Monthly time series data 

from 550 reporting centers are utilized. The study aims to empower farmers with market 

transparency, timely decision-making tools, and stakeholder empowerment features from 

January 2020 to December 2024. 

I. INTRODUCTION 

 

Agriculture plays a vital role in societal well-being, with the prosperity of communities often 

hinging on its success. Despite this importance, farmers face challenges in stabilizing food 

prices due to factors such as market fluctuations, seasonality, and reliance on manual data 

collection. This paper introduces "UZHAVIN UYIVU," a mobile application designed to 

overcome these challenges by automating the collection and analysis of real-time price data for 

essential commodities. This app seeks to enhance transparency, fairness, and efficiency in 

agricultural markets by integrating advanced predictive analytics and market intelligence. 

 

II. KEYWORDS 

Smart Farming, ARIMA, Price Forecasting, Market Intelligence, Real-Time Data, 

Stakeholder Empowerment. 

III. RELATED WORK 

Several studies and projects have focused on the application of digital technologies, predictive 

analytics, and market intelligence to enhance agricultural practices. Below are key related 

works that align with the goals and methodologies of "UZHAVIN UYIVU": 
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1. Olio App 

The Olio app connects individuals and businesses to share surplus food within local 

communities. While its focus is on reducing food waste, it relies on manual data entry 

for listing items. The integration of automated data collection and machine learning, as 

proposed in "UZHAVIN UYIVU," would improve efficiency and accuracy, offering 

better transparency in commodity pricing. 

2. e-NAM (National Agriculture Market), India 

The e-NAM initiative aims to integrate agricultural markets across India, providing a 

unified online trading platform for farmers, traders, and buyers. It allows for better price 

discovery through transparent bidding. Similar to "UZHAVIN UYIVU," it seeks to 

provide real-time market intelligence, but "UZHAVIN UYIVU" enhances this by 

incorporating predictive analytics like ARIMA to forecast future prices. 

3. Agri-Market App (India) 

The Agri-Market app provides daily market prices for various commodities based on 

location, helping farmers make informed decisions about when and where to sell their 

produce. "UZHAVIN UYIVU" builds on this idea by not only offering real-time price 

data but also predicting future price movements and managing buffer stocks, which 

Agri-Market does not currently support. 

4. Agriculture Price Forecasting Using ARIMA Models (Sarkar & Chaki, 2021) 
This study focuses on the use of ARIMA models to forecast agricultural commodity 

prices. It is directly related to "UZHAVIN UYIVU's" use of ARIMA to predict price 

trends based on historical data and external factors like inflation. The study validates 

the effectiveness of ARIMA in price forecasting, which is a core component of 

"UZHAVIN UYIVU." 

5. FarmERP 

FarmERP is a comprehensive digital agriculture platform that provides end-to-end 

solutions for farm management, including financial planning, traceability, and market 

access. While it provides many similar features, "UZHAVIN UYIVU" focuses 

specifically on price transparency and predictive market intelligence for farmers, 

enhancing decision-making through advanced data analytics. 

6. ARIMA-based Agricultural Commodity Price Forecasting (Lal, 2017) 
This study demonstrates how ARIMA models can accurately predict agricultural prices. 

It serves as a foundational framework for the predictive analytics approach used in 

"UZHAVIN UYIVU," which applies ARIMA to forecast price trends for 22 essential 

commodities. 

These related works illustrate the growing interest in leveraging technology to improve 

agriculture, especially in areas like price transparency, data-driven decision-making, and 

market intelligence. "UZHAVIN UYIVU" builds on these efforts by offering a 

comprehensive, real-time solution that integrates predictive analytics, buffer stock 

management, and mobile access, providing a more holistic approach to addressing agricultural 

price volatility. 

IV. PROPOSED WORK AND ARCHITECTURE 
  

The "UZHAVIN UYIVU" app has a well-structured architecture designed to cater to various 

stakeholders such as farmers, traders, policymakers, and other users. The architecture consists 
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of several interconnected components that ensure the seamless flow of real-time data, 

predictive analytics, and decision-making tools. Below is an outline of how the architecture 

works for farmers, traders, and other stakeholders: 

1. User Interface (UI) Layer 

This layer provides mobile and web interfaces tailored to the needs of different stakeholders. 

The UI is designed to be user-friendly and accessible, ensuring that users can interact with the 

system effectively, regardless of their technical expertise. 

 Farmers' Interface: (illustrated in fig1) 

o View real-time commodity prices from different markets. 

o Receive price alerts and notifications. 

o Access predictive price trends for informed decision-making. 

o Submit requests for market insights or price tracking for specific commodities. 

o Visualize market intelligence data through dashboards.  

 

Figure 1 

 Traders' Interface: (illustrated in fig2) 

o Access current market prices for commodities. 

o Track price trends and forecasts. 

o View alerts about price fluctuations or market interventions (e.g., buffer stock 

releases). 

o Analyze demand trends and plan buying/selling strategies accordingly. 
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Figure 2 

 Policymakers' Interface: (illustrated in fig3) 

o Interactive dashboards with comprehensive real-time data. 

o Scenario planning tools to simulate market conditions. 

o Manage buffer stock releases based on predictive analytics. 

o Monitor regional and national market trends. 
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Figure 3 

2. Data Collection and Integration Layer 

This layer is responsible for collecting real-time data from various sources, such as market 

reporting centers, commodity exchanges, and external data providers (inflation rates, oil 

prices, etc.). 

 Real-Time Data Gathering: 
o Automated data collection from 550 market reporting centers for 22 essential 

commodities. 

o External integration of macroeconomic variables (inflation, interest rates, etc.). 

 Data Validation: 
o The system ensures that data is cleaned, validated, and updated continuously to 

avoid inconsistencies in price information. 

 Data Feeds for Different Stakeholders: 

o Farmers and traders receive filtered data based on their specific region and the 

commodities they are interested in. 
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o Policymakers receive aggregated data that spans multiple markets, allowing them 

to compare trends on a larger scale. 

3. Predictive Analytics Layer 

This layer is the brain of the system, where advanced predictive models and machine learning 

algorithms (such as ARIMA) are employed to forecast future commodity prices and help 

stakeholders make informed decisions. 

 ARIMA Models for Price Forecasting: 
o Uses historical price data and external factors (e.g., inflation, oil prices) to predict 

future prices. 

o The models run continuously and update price predictions in real-time. 

 Buffer Stock Management: 
o The system tracks buffer stock levels and suggests optimal times for stock release 

based on demand and price forecasts. 

o Policymakers can simulate different stock release scenarios to see how they affect 

market prices. 

4. Notification and Alert System 

This component handles all communication between the app and its users, ensuring that 

stakeholders receive timely and relevant updates. 

 Farmers: 
o Receive alerts when prices rise or fall significantly, enabling them to sell their 

produce at optimal times. 

o Receive updates on market trends and recommendations for crop sales. 

 Traders: 

o Notifications about price trends and upcoming fluctuations, enabling them to plan 

buying and selling strategies. 

o Alerts on stock availability and when buffer stocks are released into the market. 

 Policymakers: 
o Notifications on critical price changes, allowing for quick interventions to 

stabilize the market. 

o Updates on the effectiveness of buffer stock interventions and price stabilization 

efforts. 

5. Decision Support System 

The decision support system (DSS) helps users, especially policymakers, to simulate different 

market scenarios and predict the outcomes of various actions, such as releasing buffer stocks 

or adjusting market prices. 
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 Scenario Planning Tools: 
o Allows users to simulate market conditions based on predicted price trends. 

o Users can test various interventions (e.g., buffer stock releases) to see how they 

impact the market. 

 Recommendations: 
o The DSS provides actionable insights for farmers (best time to sell) and traders 

(optimal times to buy) based on the market simulations. 

6. Data Visualization and Dashboard Layer 

This layer presents data and analytics to stakeholders through interactive dashboards that are 

easy to interpret. 

 Farmers and Traders: 
o Simple and intuitive dashboards showing real-time prices, trends, and 

notifications. 

o Visualizations include charts, graphs, and tables for easy decision-making. 

 Policymakers: 
o Advanced dashboards with tools for monitoring real-time data, scenario 

planning, and managing buffer stocks. 

o Visualizations of price trends, forecast accuracy, and the impact of policy 

interventions.  

 

7. Cloud Infrastructure and Security Layer 

To ensure high availability, scalability, and data security, the system is hosted on a cloud 

platform (e.g., AWS). 
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 Cloud Hosting: 
o The application is hosted on cloud servers, ensuring that users can access the app 

from any location, at any time. 

 Data Security and Privacy: 

o The system uses encryption to protect sensitive data (e.g., market transactions, 

personal information). 

o Role-based access control (RBAC) ensures that users only see data relevant to 

their roles (farmers, traders, policymakers). 

The overall plan ensures that the application is delivered with accurate, reliable, and actionable 

market intelligence, empowering farmers and stakeholders with real-time insights to make 

better decisions.  

 

V. FEATURES AND METHODOLOGY 

  Automated Data Collection 

 

The app automatically gathers real-time price data for 22 essential food commodities from 

550 reporting centers across different regions. This automation eliminates delays in manual 

data collection and provides accurate, up-to-date information for farmers and policymakers. 

  Predictive Analytics and Forecasting 

 

Using ARIMA models and machine learning, the app predicts future price trends based on 

historical data and macroeconomic factors such as inflation, oil prices, interest rates, and 

market demand. This allows farmers and policymakers to anticipate price changes and plan 

accordingly. 

  Buffer Stock Management 

 

The system tracks buffer stock levels of essential commodities and suggests optimal times for 

releasing stocks to stabilize market prices during high-demand periods. This feature helps 

maintain price stability and prevents sudden spikes that could negatively affect farmers. 

  Interactive Dashboards for Stakeholders 

 

Policymakers and farmers have access to interactive dashboards that display real-time price 

data, forecasted trends, and buffer stock levels. The dashboards provide visualizations, 

enabling easy understanding and actionable insights for decision-making. 
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  Alerts and Notifications for Price Changes 

 

Farmers receive timely notifications when there are significant price changes, helping them 

make informed decisions about when to sell their produce. This feature empowers farmers to 

take advantage of market opportunities and avoid losses due to unexpected price drops. 

  Market Intelligence Integration 

 

The app integrates additional market data, such as global demand trends and crop production 

estimates, to provide a comprehensive view of the market. This holistic approach helps 

farmers and traders make better financial and strategic decisions. 

  Mobile and Web Access 

 

Both farmers and policymakers can access the app via mobile and web platforms, ensuring 

ease of use and accessibility. This flexibility allows stakeholders to stay informed and act 

quickly, no matter where they are. 

  Scenario Planning and Decision Support 

 

The app provides scenario planning tools that allow users to simulate different market 

conditions and test the impact of various interventions, such as releasing buffer stocks or 

adjusting pricing strategies. This supports more strategic, long-term planning. 

  Transparency and Public Data Access 

 

The system promotes transparency by making price data publicly available. Farmers and 

traders can access this information to ensure fair trade practices, reducing market manipulation 

and improving trust in the system. 

  Stakeholder Empowerment 

 

By providing real-time data and actionable insights, the app empowers farmers and traders to 

make better decisions, ensuring they are more informed about market conditions. This reduces 

their dependency on intermediaries and increases their control over their livelihoods. 

Methodology 

 

 Data Collection and Cleaning: Real-time price data is collected and processed for 

analysis. 

 Forecasting Models: Predictive analytics using ARIMA helps forecast future prices 

based on past data and macroeconomic factors like inflation and market trends. 
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 Buffer Stock Management: The system monitors reserve stock levels and triggers 

stock releases when necessary to maintain price stability. 

 User Access: Farmers and traders access real-time price data through mobile and web 

platforms with interactive dashboards and notifications. 

 

VI. RESULT AND DISCUSSION 
 

The implementation of "UZHAVIN UYIVU" has shown promising results in addressing key 

issues faced by farmers and policymakers. The app's automated data collection feature has 

significantly reduced the time and effort required to gather market information, leading to 

more timely decision-making. The predictive analytics, driven by ARIMA models, have 

demonstrated high accuracy in forecasting price trends, allowing farmers to plan their sales 

and manage risks more effectively. 

 

One of the most impactful features is the buffer stock management system, which has proven 

to be an effective tool for stabilizing prices during periods of high demand. By simulating 

different market conditions, policymakers can make informed decisions about when to release 

stocks, preventing price spikes that could otherwise destabilize the market. 

 

Farmers who have adopted the app have reported greater confidence in making decisions about 

when to sell their produce, thanks to the timely alerts and notifications. The interactive 

dashboards have also made it easier for policymakers to visualize and respond to market 

conditions in real-time. 

 

However, there are some challenges in scaling the app to more commodities and regions. 

While the system currently tracks 22 commodities, expanding this to cover more products will 

require additional data sources and refinement of the predictive models. Furthermore, ensuring 

that all farmers, particularly those in rural areas, have access to smartphones and stable internet 

connections remains a logistical challenge. 

 

Overall, "UZHAVIN UYIVU" has demonstrated its potential to improve transparency, reduce 

market volatility, and empower farmers through data-driven decision-making. As the system 

evolves and more stakeholders adopt it, these benefits are expected to scale, further 

transforming agricultural market dynamics. 

 

 

 

VII. CONCLUSION 
 

"UZHAVIN UYIVU" offers a robust solution for stabilizing agricultural markets and 

empowering farmers with real-time data and predictive analytics. By automating price data 

collection and using advanced forecasting models like ARIMA, the app provides farmers and 

policymakers with actionable insights that help them navigate market volatility and make 

informed decisions. 
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The app's ability to predict price trends, manage buffer stocks, and offer real-time alerts 

directly addresses the challenges of price fluctuations, delayed decision-making, and market 

inefficiencies. This ultimately leads to more stable market conditions, improved trade fairness, 

and greater financial security for farmers. 

 

Moving forward, the scalability of "UZHAVIN UYIVU" presents exciting opportunities to 

extend its impact. Expanding the system to include more commodities and geographic regions 

will help further empower a larger farming community. Additionally, improvements in 

accessibility for rural farmers will ensure that the benefits of this technology reach those who 

need it most. 

 

In conclusion, "UZHAVIN UYIVU" has the potential to become a key tool in transforming 

the agricultural market landscape by promoting transparency, enhancing market intelligence, 

and empowering farmers to make data-driven decisions. 
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