
 

International Research Journal on Advanced Engineering Hub (IRJAEH) 

e ISSN: 2584-2137 

Vol. 04 Issue: 02 February 2026 

Page No: 420-428 

https://irjaeh.com 

https://doi.org/10.47392/IRJAEH.2026.0057 

 

    

International Research Journal on Advanced Engineering Hub (IRJAEH) 
                         

420 

 

Agriconnect–Empowering Farmers Through Technology 
Ms. Kriti Sachdeva1, Harshwardhan Shinde2, Vaibhav Sontakk3, Vaishnavi Talawade4, Pranav Yeole5 
1Professor, Dept. of IT, P.E.S. Modern College Of Engg, SPPU University, Pune, Maharashtra, India 
2,3,4,5UG Scholar, Dept. of IT, P.E.S. Modern College Of Engg, SPPU University, Pune, Maharashtra, India 

Emails: kriti.sachdeva@moderncoe.edu.in1, harshwardhan_shinde_it@moderncoe.edu.in2, 

vaibhav_sontakke_it@moderncoe.edu.in3, vaishnavi_talawade_it@moderncoe.edu.in4, 

pranav_yeole_it@moderncoe.edu.in5 

 

Abstract 

Farmers encounter market access challenges because agriculture through its global economic contributions 

creates urgent economic requirements. Digital agricultural marketplaces solve these problems by creating a 

single platform which enables farmers to connect with buyers for product trading while accessing essential 

services. The digital agriculture marketplace project aims to create a system which helps farmers register 

their accounts and post their products while customers can see prices and weather data and government 

schemes and make safe payments. The platform creates trust through feedback systems while protecting user 

data with advanced security measures and privacy controls. The proposed system will help farmers join digital 

markets through better connectivity and easier market access which will lead to more efficient and 

environmentally friendly agricultural trading practices. 

Keywords: Digital agriculture, e-marketplace, farmer profiling, agricultural analytics, real-time data, AI in 
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1. Introduction 

Digital agriculture marketplaces capture transactions, 

interactions, and business behaviours on a big scale. 

This allows we need to watch market trends, changes 

in supply and demand, and unusual pricing in real-

time. These insights can improve trade transparency, 

resource allocation, and policy decisions based on 

evidence [1], [2]. Studies show that predictive 

modelling for agricultural pricing, demand, weather 

effects, and intervention outcomes is possible. The 

various methods used in our research require us to 

establish strong system design together with 

complete system validation which will enable us to 

achieve trusted analytical results. These are the tools 

that have to be used in supporting decision-making 

and market functioning. They should not replace the 

knowledge of agronomists or regulators, especially. 

In areas where digital skills and infrastructure differ 

a lot. This variation can lead to both more advantages 

and more dangers involved in deploying these 

technologies [3], [4]. Tasks for these platforms also 

focus on improving sales for each individual product. 

Setting up user profiles to access subsidies, and 

keeping track of them farmer engagement over time. 

More detailed user-level and seasonal analytics often 

give more accurate predictions by keeping track of 

patterns over time. changes in behavior after 

harvesting and in the long run. [1],[5]. The main goal 

is to transform rural markets early and on Digital 

agriculture platforms operate at a large scale to 

identify forthcoming operational problems which 

will develop into more serious issues. The system 

enables organizations to conduct targeted outreach 

campaigns while ensuring market stability through its 

implementation of required protective measures. 

These platforms receive active participation from 

smallholder farmers and rural microenterprises. They 

also react fast to changes in the market and digital 

areas, Innovations offer a chance for quick growth 

but also, People can get left out of the digital world if 

they don’t manage things carefully [4], [8]. 

Methodologically, using user-level data and seasonal 

models helps track how plants grow and makes it 

easier to get the best possible harvest. Simple tools 

like forecast dashboards and visual maps of supply 

chain help professionals and leaders adjust their 

actions and decide where to spend money [5], [9]. 
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Policy guidance says that data from platforms should 

always help, but not take the place of official 

agricultural support or government monitoring. It 

also recommends good practices for being clear, 

keeping personal information safe, and properly 

recording data so it can be used in different areas and 

with various groups of peoples [1]– [3],[6]. 

Contribution. This survey looks at methods for 

improving how digital agriculture platforms work, 

focusing on transactions and user experiences. It also 

brings together different ways to combine and study 

various types of data, such as weather information, 

subsidies, and market updates. It also includes lists of 

platform setups, onboarding processes, and ways to 

evaluate how well these systems work in different 

regions and during different seasons, and it also 

highlight areas where more research is needed, such 

as making sure the systems are reliable, fair, easy to 

understand, and well-connected with policies to 

support inclusive and widely usable Agri-

marketplace systems. 

2. Background 

2.1. Market Conditions 

The worldwide agri-food systems that follow 

traditional methods face three major challenges 

which include price instability and limited bargaining 

power and scattered market systems according to 

studies in references [1] and [2]. The system suffers 

from three main problems which include its logistical 

processes not working properly and its price 

discovery process being ineffective and its system 

relying on middlemen to conduct business. The 

situation creates a situation which reduces farmers' 

profit margins while creating obstacles to their ability 

to obtain trustworthy market information according 

to references [1] and [6]. The main difficulties from 

different cropping patterns and climate risk and 

government program availability and rural 

infrastructure development gaps create additional 

challenges for the situation. The three elements of 

user needs and data requirements and platform 

generation receive their determination from all the 

existing factors. 

2.2. Data and Label Sources 

The platforms use farmer profiles and land records 

together with transaction logs as their primary 

sources of labelled data. Most systems depend on 

self-reported registration data together with 

community membership and cooperative 

membership data according to their current system 

design [1][6]. The self-reporting process together 

with certification uploads has the potential for easy 

scalability but this method introduces bias and 

inconsistencies when organizations fail to implement 

proper validation procedures [1][6]. The platforms 

improve their record-keeping through expert reviews 

which they validate against government data and 

weather information while performing their routine 

audits. 

2.3. Feature Engineering and Analytics 
Markets use a variety of features, including: Profile 

and Transaction Features: Data on farm size, crop 

type, transaction frequency, and scheme participation 

support analytics and farmer services [2], [10]. 

External Feeds: APIs for weather, market prices, 

government notifications, and logistics tracking 

enhance dashboards and risk assessment [5], [6]. 

ML/AI Features: Patterns in price, order volume, 

credit, or negotiation are captured using embedding 

methods, predictive regression/classification, or 

clustering for tailored recommendations and fraud 

detection [1], [9]. Behavioural and Structural 

Features: Patterns from transaction timing, seasonal 

changes, or network structure help with user 

segmentation and predicting churn or 

creditworthiness [3]. 

2.4. Evaluation and Validation 

The unit of analysis affects reliability. Transaction-

level evaluations help track product or seasonal 

trends, but they can be unstable and depend on 

context. Performance may be exaggerated if signals 

are linked to other trends [1], [6]. Aggregated user-

level or seasonal and annual analyses capture long-

term effects better. Robust protocols need time-aware 

or region-aware splits in deployment. These splits 

help prevent data leakage and mimic real-world 

usage [1], [6]. Cross-market and cross-season 

validations, such as training in one region or season 

and testing in another, measure domain shift, 

adoption drift, and generalization [2], [6]. Common 

metrics include adoption rates, sales or income 

growth, subsidy use, macro-F1/AUROC for AI 

modules, and user retention. Reporting on data 

sources, protocols, and market demographics 
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improves transparency and helps with responsible 

platform scaling [1], [6]. 

3. System Architecture and Implementation 

3.1. Overview of MERN Stack Modules 

The digital agriculture marketplace uses the MERN 

stack, which includes React.js for the front end, 

Express.js and Node.js for the back end, and 

MongoDB as the NoSQL database. The React 

framework enables developers to create user 

interfaces that adapt to the needs of farmers and 

buyers. Users can explore products and make 

purchases while accessing analytic dashboards 

[1][2]. The combination of Node.js and Express.js 

enables developers to build RESTful API endpoints 

through its simple interface. The system enables 

users to log in while controlling product listings and 

processing orders and connecting to payment 

gateway systems and using recommendation services 

[3][4]. MongoDB's flexible schema enables the 

storage of product listings user profiles transaction 

histories and real-time analytics data as different data 

types [5]. The backend system uses microservices to 

create independent components which can scale and 

be maintained separately [6]. 

3.2. API and Microservices 

The system developed its infrastructure through 

RESTful API design which implements best 

practices to create secure service through token-

based authentication. The platform provides 

marketplace capabilities which enable users to 

manage product listings and order records through 

their ability to create, read, update, and delete records 

[15]. The analytics services use sales data and user 

interaction data to generate business insights by 

analysing their data. The platform enables third-party 

service integration with weather data and government 

subsidy programs and payment gateway systems. 

3.3. Deployment and Scalability 

Considerations 

The system uses Docker for containerization and 

Kubernetes for orchestration to deploy applications 

on cloud infrastructure at both small and large scale. 

The CI/CD pipelines execute automated processes 

for testing and integration along with deployment 

procedures. The system achieves rapid release cycles 

through this particular setup 12 which maintains 

system stability. Monitoring solutions establish 

continuous service operation monitoring through 

real-time performance evaluation abilities [13]. 

4. Recommendation Engine Design 

The recommendation engine provides personalized 

suggestions for farmers and buyers by combining 

collaborative and content-based approaches. The 

system recommends relevant products to users by 

analysing their interaction patterns together with 

product usage data and contextual information which 

includes crop type and farm size and location data. 

4.1. Feature Engineering 

The recommendation engine receives support from 

its key features which deliver complete information 

about farmers through their agricultural practices and 

their selection of seeds and their previous purchases 

and their product search methods and their 

assessment of product quality. The database contains 

socio-demographic data which includes farm location 

details and farm size information according to studies 

[18] and [19]. Our team improves recommendation 

accuracy by considering both seasonal changes and 

different stages of crop growth throughout their entire 

life cycle times when plants are being planted, 

growing, and harvested [20]. We use our extraction 

process to retrieve features which we then proceed to 

clean through dedicated pipelines that connect to our 

data storage system. The recommendation models 

keep getting better through this process of ongoing 

improvement. 

4.2. Integration with the MERN Stack 

The recommendation service works properly with the 

MERN stack backend system. The system operates as 

an independent service which handles model training 

and model application for predictions and model 

development for real-time updates [21]. The feature 

extraction modules extract data from MongoDB 

collections to deliver structured inputs for machine 

learning models. The RESTful APIs offer prediction 

endpoints which connect with the React frontend to 

display recommendations in a clear manner. The 

system maintains fast performance through caching 

layers and asynchronous updates which enable 

multiple users to access the system without delay 

[22]. The system implements continuous learning 

which enables models to update their 

recommendations through real-time transaction and 

user feedback processing [23]. 
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5. Frontend and User Experience  

5.1. UI/UX Principles 

Farmers use dashboards through interfaces that work 

across all devices because smartphones and tablets 

are the most common devices used in rural areas. The 

system permits users to access its functions through 

any internet connection, which includes both slow 

networks and networks that experience temporary 

interruptions. People understand technology better 

through local languages and dialects because these 

languages help them maintain their cultural identity, 

which is vital for people to successfully adopt new 

technologies The interactive design elements of the 

visualization techniques deliver their information to 

users in a clear manner (Table 1). The system 

provides basic charts together with heat maps and 

GIS overlays to display sales data and crop health 

assessment and government scheme eligibility 

information [25], which users can easily understand. 

The information helps farmers understand complex 

information, which enables them to make better 

decisions. The information helps farmers understand 

complex information, which enables them to make 

better decisions according to studies 5 and 6 (Figure 

1). 

 

 

 
Figure 1 Weather Update 

 

Table 1 External Data Sources and Their Role in Platform Functionality 

External Data Integration Method Functionality 

Weather APIs REST API 

Climate risk 

advisory, yield 

forecast 

Government Schemes 
API-based Data Feed 

 

Subsidy 

eligibility and 

compliance 

 

Payment Gateways 

Tokenized Payment 

APIs 

 

Seamless digital 

transactions 

 

5.2. Personalization and Education Modules 

The system delivers personalized product 

recommendations and agricultural practice 

suggestions by analysing the user profile data and the 

history of user interactions with the platform. The 

process improves platform relevance which results in 
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increased user engagement [7], [8]. The educational 

content modules deliver particular lessons about 

various cropping techniques and pest management 

methods and current market information. The 

modules provide training for digital competencies 

and agricultural expertise [9], [10]. The modules 

follow user-centered design principles. The system 

uses videos and quizzes and interactive tools to create 

active learning experiences. 

5.3. Chatbot Integration 

The systems of conversational AI chatbot systems 

deliver immediate assistance to users. The initial user 

experience becomes simpler when the system 

provides common question answers about subsidy 

eligibility and current market prices and weather 

information [11], [12]. Multilingual chatbots help 

rural communities by getting over language 

differences. Voice-enabled features assist people 

who experience reading difficulties. The platform 

expands its user base through this feature while 

maintaining user engagement over an extended 

period [13]. The chatbots establish connection with 

back-end analytics systems to extract user interaction 

data which enables them to enhance their ability to 

deliver precise answers and customer assistance. 

6. Integration of External Data 

6.1. Weather and Climate APIs 

Farmers need real-time access to weather and climate 

APIs because this information helps them make 

better agricultural decisions about climate conditions. 

The APIs deliver current weather data which includes 

temperature readings and rainfall amounts and 

humidity levels and severe weather alerts. The data 

helps farmers decide the best times to plant their 

crops and which irrigation methods to use and how to 

control their pests [12], [13]. The system establishes 

better decision-making processes during periods of 

climate change [14].  

6.2. Government Scheme Databases 

Farmers access precise eligibility information 

through government subsidy databases and welfare 

program databases. The system helps more farmers 

obtain financial assistance through reduced 

paperwork requirements while helping them access 

crop insurance and other support services. 

6.3. Pricing Indices and Market Data 

Through their access to commodity price indices and 

market demand analysis farmers and traders receive 

exact pricing information The process helps them 

make better choices while they maintain proper 

inventory control [17]. You can use current market 

data to predict shifts in customer demand while 

determining the best product sales times. The method 

helps farmers achieve higher profits through 

increased post-harvest income while it reduces their 

post-harvest losses. 

6.4. Payment Gateways 

The platform connects multiple secure payment 

gateways through standard APIs to enable payment 

processing. The system enables users to handle all 

financial transactions which include order processing 

and payment collection [19], [20]. The system 

provides three main functions which include 

tokenization, fraud detection, and reconciliation 

services. The system allows users to complete online 

transactions and mobile wallet payments while using 

banking services for money transfers. The system 

builds user trust while it enables digital economic 

growth in rural areas through its development efforts. 

7. Security, Privacy, and Fairness 

7.1. User Authentication and Data Security 

The platform requires secure user authentication 

through JSON Web Tokens (JWT) and OAuth 2.0 

because these methods safeguard farmers' 

confidential information during user authentication 

[21], [22]. The system secures its stored information 

through AES encryption while TLS and SSL 

encryption protect all data transmission during user 

authentication. The system protects user profiles and 

transaction history together with personal 

information through its identity verification process 

[23]. The platform establishes system security 

through role-based access controls and continuous 

security assessments which help to detect and block 

unauthorized users and online threats to improve 

system reliability [6]. 

7.2. Privacy Protection 

The platform has its design built from the beginning 

to protect user privacy. The system enables users to 

approve data collection through established 

procedures while collecting only essential 

information required for legal compliance with 
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GDPR regulations. The data management system 

provides users with functions to examine their entire 

data storage space. The system provides users with 

data usage information, which it uses to create 

personalized recommendations and deliver assistance 

services. The platform employs data anonymization 

methods together with secure data handling 

techniques to protect farmers' personal information 

from unauthorized access while enabling overall 

analysis to improve platform performance. 

7.3. Fairness and Bias Mitigation 

The system for ensuring equal access creates 

pathways to fair access because it detects and reduces 

any unfair advantages or disadvantages which might 

impact service and recommendation delivery across 

different domains and for various farm sizes and 

income groups [26]. The platform uses regular bias 

checks together with inclusive design processes to 

show its content and features to a broad user 

spectrum. The system uses audit logs which provide 

explicit records of all activities to establish 

accountability while the governance monitoring tools 

help establish stakeholder trust [27]. Continuous user 

feedback collection allows the team to discover and 

fix new problems which emerge throughout the 

review process [16]. 

7.4. Feedback and Audit Modules 

The system contains explicit mechanisms for users to 

provide feedback about their sampling work. Users 

have the ability to report problems and provide 

feedback about their experiences while suggesting 

ways to improve the system. The organization uses 

these reports to resolve operational problems and 

resolve user complaints [28]. The system maintains 

precise audit trails which document all system 

operations and data movement throughout the 

system. The system protects sensitive Agri-digital 

operations by ensuring compliance with governance 

standards and regulatory policies and ethical 

standards [7], [26].  

8. Research Agenda and Limitations 

8.1. The Agenda Requires Verification That 

All Labels Are Both Precise and Current  

The researchers should apply time words from self-

reported data, including RSDD-Time, to prevent 

researchers from developing excessive hindsight bias 

when recalling past events. The study design will use 

expert checks and negative controls together with 

proxies to decrease the likelihood of mismatches [7], 

[29]. Researchers need to monitor demographic 

changes, which include both age and location shifts, 

to demonstrate how broadly their findings apply to 

datasets [11], [30]. 

8.2. Agenda: Interpretable Fusion and Human 

Studies 

User studies should verify whether combining topic 

and affect, enhances trustworthiness, which helps 

reviewers make better decisions, compared to using 

attention alone. The study reports on case allocation 

to tokens and topics and emotions tokens, while the 

research team investigates processing errors to 

establish clear processing procedures [14], [24], [31]. 

Measure the effects of ablation on topics, word 

choices, and attention in the same way the data is split 

and adjusted, to prevent misleading improvements. 

8.3. Agenda: Multilingual, Multimodal, and 

Privacy- Preserving 

Set up for multiple languages with adjustments for 

different subjects and special training for each 

language. Make sure to carefully check and protect 

privacy by managing features like behaviour patterns 

and interaction graphs with the right governance rules 

[32], [33]. How documents are moved and the 

possible risk of data being exposed when using the 

same label rules in different languages and systems 

[6], [11]. 

8.4. Limitations: Construct Validity, Shift, 

and Ethics 

Lexicon, topic, and community membership signals 

may show context rather than the actual situation. 

Use time-based designs and cuts to assess 

dependence on proxies [6], [34]. Changes in how 

things are shared can affect how well something 

performs because of rules, guidelines, or new ways 

people use language. Plan audits and make changes 

as needed, and do not include any clinical claims in 

communication, especially when talking about 

teenagers.in communication, especially when talking 

about teenagers [35]. 

9. Open Challenges and Future Directions 

9.1. Technical Challenges 

The upcoming research will develop systems which 
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enable instant recommendation updates through the 

use of graph neural networks and active learning to 

create dynamic user profiles based on user 

interactions [36]. The development of effective cold-

start methods which support new users and new 

products remains essential according to research [14]. 

9.2. Socio-Technical Considerations 

People need to be included in the design process to 

close digital skill gaps because this will help create 

technology accessible to all through multilingual 

support and multiple communication channels [37]. 

Services become more useful when they adapt to the 

cultural and regional requirements of different 

communities. 

9.3. Policy and Governance 

The main policy goals for this project include 

creating standard data sharing rules for rural 

platforms, increasing digital tool adoption and 

establishing partnerships with government programs 

that support farmer development. The 

implementation of AI systems must include three 

essential components which are privacy protection, 

transparency mechanisms and ethical AI usage 

practices.  

Conclusion 

The research demonstrates that digital agricultural 

marketplaces achieve better accuracy and reliability 

through their implementation of specific features 

which display product information and user data and 

track user behavior over time. The project involves 

creating secure testing methods which safeguard 

against data breaches and developing assessment 

methods which measure performance across different 

time periods and user demographics and validating 

the practical application of recommendations and 

maintaining system performance across all platforms. 

The security documentation together with safety 

controls will provide equal system access to all users 

while establishing system trustworthiness. The 

research needs to focus on collecting data which is 

ethically obtained and supports extended research 

and designing complete systems which integration 

contextual data with behavioral data and building 

appropriate data management frameworks (Table 2). 

Table 2 

Summary of Key Evaluation Metrics and Their 

Purpose 

Metric Purpose 

Precision/Recall/F1 Measure accuracy of 

recommendations 

Novelty Assess diversity and 

freshness of 

suggestions 

User Retention Evaluate ongoing user 

engagement 

Subsidy Enrollment Gauge socio-economic 

impact 

Usage Analytics Monitor feature 

adoption and system 

health 

User Satisfaction Qualitative feedback 

on usability and trust 

 

The three evaluation methods which include standard 

methods and calibrated methods and fairness 

methods will evaluate the performance of digital 

agriculture platforms. The steps which follow will 

enable digital agriculture platforms to develop into 

trustworthy agricultural tools which farmers can use 

for rural development projects (Figure 2). 
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Figure 2 About AgriConnect 
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