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Abstract- The rapid growth of digital technologies, mobile 

connectivity, and data-driven services has created new 

opportunities to improve the agricultural sector. However, 

farmers still face major challenges such as lack of timely 

crop guidance, uncertain weather conditions, fluctuating 

market prices, and limited awareness of government 

schemes. Traditional agricultural advisory systems are 

often fragmented, slow, and dependent on manual support, 

which makes it difficult for farmers to take quick and 

informed decisions. 

To overcome these challenges, this project proposes an AI 

Based Farmer Query and Advisory System that provides 

intelligent, reliable, and real-time agricultural assistance. 

The proposed system integrates Artificial Intelligence (AI) 

and Natural Language Processing (NLP) to understand 

farmer queries related to crops, weather, market trends, and 

government schemes. By analysis user queries and 

agricultural data, the system generates accurate and easy-

to-understand advisory recommendations. The platform 

supports a centralized approach where farmers can access 

multiple services through a single interface without relying 

on middlemen. 

The effectiveness of the proposed system is evaluated 

through simulated farmer queries and advisory responses. 

The results show that the AI-based system improves 

response accuracy, reduces information delay, and 

enhances farmer decision-making efficiency compared to 

traditional advisory methods. This project demonstrates 

that integrating AI-driven query analysis with agricultural 

advisory services can significantly empower farmers, 

improve productivity, and promote sustainable farming 

practices in rural and semi-urban areas. 

Keywords— AI Based Farmer Advisory System, Farmer 

Query Resolution, Artificial Intelligence in Agriculture, 

Natural Language Processing, Smart Farming, Digital 

Agriculture 

 

I. INTRODUCTION 

Agriculture continues to serve as the foundation of rural 

economies and plays a critical role in ensuring food security 

and economic stability. Despite its importance, farmers 

across many regions face persistent challenges in accessing 

timely and reliable agricultural information. These 

challenges include limited visibility into real-time market 

prices, difficulty in locating nearby agricultural services 

and resources, and inadequate awareness of government 

schemes designed to provide financial and policy support. 

The lack of integrated and accessible advisory platforms 

often forces farmers to rely on informal sources, which may 

be inaccurate, outdated, or incomplete. 

In traditional agricultural ecosystems, advisory support is 

primarily delivered through extension services, local 

intermediaries, or manual information channels. While 

these methods offer some level of assistance, they are 

frequently constrained by geographical limitations, delayed 

information delivery, and insufficient personalization. As 

farming conditions vary significantly based on location, 

crop type, climate, and market dynamics, generalized 

recommendations fail to address the specific needs of 

individual farmers. Consequently, farmers may make 

suboptimal decisions that affect crop yield, cost efficiency, 

and long-term sustainability. 

Recent advancements in Artificial Intelligence (AI) and 

web-based technologies present a transformative 

opportunity to modernize agricultural advisory services. 

AI-driven systems can process large volumes of 

agricultural data, analyse farmer queries intelligently, and 

deliver context-aware recommendations in real time. By 

leveraging Natural Language Processing (NLP), such 

systems can understand farmer queries expressed in natural 

language and provide relevant advisory responses without 

requiring technical expertise from the user. This capability 
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is especially valuable in rural environments where digital 

literacy levels vary widely. 

This project proposes an AI Based Farmer Query and 

Advisory System that aims to address the limitations of 

conventional advisory models by offering a unified, 

intelligent, and farmer-centric digital platform. The system 

integrates real-time market intelligence, location-based 

agricultural services, and government scheme information 

into a single interface. Farmers can submit queries related 

to crops, market prices, services, or schemes and receive 

accurate, actionable guidance tailored to their specific 

context. The platform emphasizes simplicity, reliability, 

and responsiveness to ensure effective adoption at the 

grassroots level. 

To enhance inclusivity and accessibility, the proposed 

system supports multilingual interaction, enabling farmers 

to communicate in regional languages such as English, 

Hindi, and Marathi. This multilingual design reduces 

language barriers and ensures that critical agricultural 

information reaches a broader user base. By empowering 

farmers with timely insights, transparent information, and 

informed decision support, the system contributes to 

improved productivity, reduced operational costs, and 

sustainable farming practices. 

Overall, the AI Based Farmer Query and Advisory System 

represents a scalable and practical solution for 

strengthening digital agricultural support. By combining 

artificial intelligence with web technologies, the project 

seeks to bridge the information gap in rural farming 

communities and foster a more resilient and informed 

agricultural ecosystem. 

II. RELATED WORK 

Traditional agricultural advisory systems have largely 

relied on manual extension services, static information 

portals, and generalized recommendations to support 

farmers. These approaches typically provide fixed 

guidelines related to crops, fertilizers, or seasonal practices, 

without considering dynamic factors such as real-time 

market fluctuations, changing weather conditions, or 

region-specific requirements. While such systems are 

useful for basic awareness, they lack the capability to 

respond effectively to evolving farmer needs and 

personalized agricultural scenarios. 

To improve information accessibility, several digital and 

web-based agricultural platforms have been introduced that 

offer services such as market price updates, weather 

forecasts, and crop advisory content. These systems 

improve visibility compared to traditional methods; 

however, many of them function as isolated solutions. Most 

existing platforms depend on predefined datasets, static 

advisory rules, or manual updates, which limits their ability 

to adapt to real-time changes in agricultural environments. 

As a result, farmers often receive delayed or generic 

recommendations that may not be suitable for their specific 

conditions. 

With the advancement of Artificial Intelligence, 

researchers have explored the use of machine learning and 

Natural Language Processing (NLP) techniques to 

automate farmer query handling and advisory delivery. AI-

based systems enable improved understanding of farmer 

queries and provide faster responses compared to manual 

systems. However, several existing AI-driven agricultural 

solutions focus only on single aspects such as crop disease 

detection or yield prediction, without integrating market 

intelligence, geospatial services, and government scheme 

information into a unified framework. 

Recent studies emphasize the importance of intelligent and 

context-aware advisory systems that can analyse farmer 

queries continuously and provide adaptive 

recommendations. Despite this progress, there remains a 

lack of comprehensive platforms that combine AI-based 

query understanding, real-time advisory generation, 

and multilingual accessibility within a single system. 

Many current implementations also lack transparency and 

flexibility, making them difficult to scale across diverse 

farming communities. 

Overall, the existing literature reveals a significant gap in 

integrated agricultural advisory frameworks that leverage 

Artificial Intelligence to deliver dynamic, explainable, and 

farmer-centric guidance. This project addresses this gap by 

proposing an AI Based Farmer Query and Advisory 

System that unifies intelligent query analysis, real-time 

advisory services, and multilingual interaction. By 

integrating multiple agricultural information sources into a 

single AI-driven platform, the proposed system aims to 

enhance advisory effectiveness, improve farmer decision-

making, and support sustainable agricultural development. 

II. PROPOSED METHODOLOGY 

This section describes the methodology adopted to design 

and evaluate the proposed AI Based Farmer Query and 

Advisory System. The methodology integrates intelligent 

farmer query processing, AI-assisted advisory generation, 

contextual interpretation, and adaptive information 

delivery into a unified agricultural support framework. The 

proposed approach focuses on providing accurate, real-

time, and farmer-centric guidance by leveraging Artificial 

Intelligence and web-based technologies. 

 

A. System Overview 

The proposed methodology follows a modular and scalable 

architecture consisting of farmer query collection, AI-

based query analysis, advisory interpretation, and 

intelligent information delivery. Farmer inputs are 

continuously captured and analyzed to identify the 

underlying agricultural intent and context. The system 

emphasizes adaptability, simplicity, and accessibility, 

which are essential requirements for effective digital 

agricultural advisory platforms. By continuously 
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evaluating farmer queries and related datasets, the system 

ensures timely and relevant advisory responses 

. 

B. Farmer Query Data Collection 

Farmer query data is collected through a web-based 

interface that allows users to submit questions related to 

crops, market prices, weather conditions, agricultural 

services, and government schemes. Queries may vary in 

structure and language, reflecting real-world usage 

patterns. The collected data includes query text, user-

selected region, crop type, and time of submission, which 

together provide contextual information required for 

accurate advisory generation. 

 

To support system evaluation, predefined agricultural 

datasets and simulated farmer queries are utilized. These 

datasets represent common farming scenarios and seasonal 

agricultural concerns, enabling systematic assessment of 

the system’s response accuracy and relevance. 

I. C

C. AI-Based Query Analysis and Advisory Module 

The core of the proposed system is the AI-based query 

analysis and advisory module. This module employs 

Natural Language Processing techniques to understand 

farmer queries and extract key agricultural entities such as 

crop names, problem types, locations, and time references. 

The AI model is trained to classify queries into relevant 

advisory categories and map them to appropriate datasets. 

 

Unlike traditional rule-based advisory systems, the AI-

driven approach adapts to variations in farmer language and 

query patterns. This enables the system to handle diverse 

and previously unseen queries effectively. By operating at 

the semantic query level, the system ensures accurate 

interpretation and meaningful advisory generation. 

 

D. Dynamic Advisory Adaptation 

To address the continuously changing nature of agriculture, 

the proposed framework supports dynamic and context-

aware advisory adaptation. Farmer queries are evaluated 

alongside updated datasets such as market prices, seasonal 

crop information, and policy updates. Changes in query 

trends or external agricultural conditions are incorporated 

into the advisory process, allowing the system to adjust 

recommendations accordingly. 

 

This adaptive mechanism enables the system to respond to 

emerging agricultural challenges without requiring manual 

updates, ensuring that farmers receive up-to-date and 

relevant guidance. 

 

E. Explainable Advisory Decision Layer 

Explainability is integrated into the advisory generation 

process to enhance transparency and farmer trust. For each 

advisory response, the system provides clear and 

understandable explanations describing why a particular 

recommendation was generated. These explanations may 

include references to market trends, crop conditions, or 

scheme eligibility criteria. 

The explainable layer improves user confidence in the 

system and supports better decision-making by presenting 

advisory insights in a simple and actionable manner. It also 

helps reduce confusion and improves user engagement by 

clearly linking farmer queries to advisory outcomes. 

 

F. Intelligent Information Delivery 

The proposed system ensures intelligent and controlled 

delivery of advisory information based on user context. 

Recommendations are provided according to farmer 

location, crop type, and query intent, ensuring relevance 

and clarity. Information related to government schemes, 

services, and advisories is dynamically filtered to match 

farmer needs. 

This context-aware delivery mechanism minimizes 

information overload and strengthens the effectiveness of 

the advisory process by ensuring that farmers receive only 

the most relevant and useful guidance. 

 

III. SYSTEM ARCHITECTURE 

The proposed AI Based Farmer Query and Advisory 

System follows a layered and modular architecture 

designed to efficiently handle farmer queries, agricultural 

data processing, and intelligent advisory generation. The 

system integrates data collection, Artificial Intelligence 

analysis, advisory delivery, and continuous learning into a 

single unified framework. 

A. Farmer Query and Data Acquisition 

The system collects farmer queries through a web-based 

interface where users can submit questions related to crops, 

market prices, weather conditions, and government 

schemes. Along with user queries, agricultural datasets 

such as crop guidelines, market data, weather information, 

and scheme details are gathered from trusted sources. The 

data may be collected in real-time or accessed from stored 

databases to ensure timely and relevant advisory responses. 

 

B. Data Preprocessing 

The collected data is cleaned and standardized before 

further analysis. Farmer queries are processed using basic 

Natural Language Processing techniques to remove noise, 

normalize text, and handle language variations. 

Agricultural datasets are filtered to remove incomplete or 

inconsistent records. This preprocessing step improves the 

quality of data and enhances the accuracy of advisory 

generation. 

C. Data Storage 

 

All raw and processed data is stored securely in a structured 

database system. The storage layer maintains farmer query 

history, advisory responses, crop data, and market records. 

This centralized storage ensures data availability, 

consistency, and scalability while supporting future 

analysis and system improvement. 

 

D. Feature Extraction and Query Understanding 

In this stage, meaningful features are extracted from farmer 

queries and agricultural data. Important information such 

as crop type, problem category, location, and seasonal 

context is identified. These features help the system 
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understand the intent behind farmer queries and enable 

precise matching with relevant agricultural knowledge. 

 

E. AI-Based Advisory Processing 

The core Artificial Intelligence module analyzes extracted 

features to generate suitable advisory responses. Machine 

learning models or intelligent rule-based mechanisms are 

used to identify patterns and recommend appropriate 

solutions. The system adapts its recommendations based on 

historical data and continuously improves its decision-

making capability. 

 

F. Advisory Generation and Validation 

Before delivering the response to the user, the generated 

advisory is evaluated for relevance and correctness. This 

step ensures that recommendations are practical, accurate, 

and aligned with agricultural best practices. Validated 

advisories are then prepared in a farmer-friendly format. 

 

G. User Interface and Advisory Delivery 

The user interface presents advisory responses in a simple 

and understandable manner. The system supports 

multilingual output to ensure accessibility for farmers from 

different regions. Clear language and structured responses 

help farmers easily understand and apply the recommended 

actions. 

 

H. Feedback and Continuous Learning 

The system collects feedback based on user interaction and 

advisory outcomes. This feedback is used to refine the AI 

models and update agricultural knowledge over time. 

Continuous learning enables the system to adapt to 

changing farming conditions, market trends, and user 

requirements, ensuring long-term effectiveness and 

reliability.. 

 

 
 
IV. AI-DRIVEN QUERY ANALYSIS AND 

INTERPRETATION MODULE FOR 

INTELLIGENT FARMER ADVISORY 

The Query Analysis and Interpretation Module in the AI 

Based Farmer Query and Advisory System enables 

accurate, context-aware, and personalized agricultural 

guidance. Unlike traditional static platforms, it dynamically 

analyzes farmer queries, interprets intent, and generates 

real-time recommendations.. 

 

A. Functional Overview 

The module processes natural language queries considering 

crop type, problem category, location, season, and farming 

stage. By combining inputs with agricultural knowledge 

sources, it ensures actionable advisories tailored to 

individual needs. 

 

B. AI-Based Query Understanding 

Using Natural Language Processing and machine learning, 

the system identifies patterns, query structures, and 

problem types. Learning from historical queries, it 

distinguishes routine questions from complex issues, 

improving relevance and reducing generic responses. 

C. Contextual Interpretation 

The module evaluates context such as location, crop 

seasonality, weather, and farmer preferences to prioritize 

and select suitable recommendations, ensuring guidance is 

practical and timely. 

 

D. Knowledge Base Integration 

https://ijsrem.com/
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Tightly integrated with the agricultural knowledge base, AI 

insights map to crop, pest, fertilizer, market, and 

government scheme data. Recommendations update 

dynamically as agricultural information evolves. 

 

E. Accuracy and Performance 

AI-driven interpretation enhances advisory accuracy and 

response relevance compared to static systems. The module 

delivers fast, reliable, and meaningful guidance, improving 

farmer trust and engagement. 

 

V.  EXPERIMENTAL SETUP AND RESULTS 

This section presents the experimental configuration, 

datasets, evaluation metrics, and results used to validate the 

effectiveness of the proposed AI-Based Farmer Query 

and Advisory System. The experiments assess the 

system’s ability to understand farmer queries, generate 

accurate advisories, and provide personalized guidance 

compared to traditional static advisory systems.. 

 

A. Experimental Setup 

The evaluation was conducted using real-world and 

synthetic farmer query datasets, covering crop-related 

problems, pest management, soil conditions, weather 

patterns, market trends, and government schemes. Queries 

were submitted in natural language and annotated with 

expert advisories for supervised evaluation. 

AI models in the system employed Natural Language 

Processing (NLP) and machine learning to interpret 

queries, extract intent, and generate advisory responses. 

The models were trained with an 80:20 train–test split and 

optimized using cross-validation. The system was 

compared against rule-based static advisory platforms and 

simple keyword-matching systems to demonstrate the 

benefits of AI-driven contextual understanding. 

B. Evaluation Metrics 

System performance was evaluated using standard metrics: 

• Accuracy – proportion of correctly generated 

advisories 

• Precision and Recall – measurement of incorrect 

or missing guidance 

• F1-Score – harmonic mean of precision and recall 

• Response Latency – time required to provide 

advisories 

• Farmer Satisfaction Index – subjective 

evaluation of guidance relevance 

 

C. Experimental Results 

The AI-driven system demonstrated significantly higher 

accuracy in generating relevant advisories compared to 

baseline methods. It successfully handled complex and 

multi-dimensional queries that static systems often fail to 

address. 

 

 

Table 1: Performance Comparison of AI Models in 

Farmer Advisory System 

 

System 
Precision 

(%) 

Recall 

(%) 

F1-Score 

(%) 

Rule-Based 

Advisory 
65.2 70.1 67.6 

Keyword-Matching 

System 
72.5 74.8 73.6 

AI-Based Advisory 

(Proposed) 
89.1 87.5 88.3 

 

The results indicate that AI-driven behavioral modeling 

enables more accurate identification of complex and 

previously unseen threats. 

 

2)ResponseTimeliness 

Average advisory generation latency remained below 150 

ms, ensuring real-time interaction suitable for farmer 

queries submitted via mobile or web interfaces. 

 

3) Relevance and Personalization 

The system successfully adapted recommendations based 

on crop type, season, location, and historical query 

patterns, resulting in a 35% improvement in guidance 

relevance compared to static platforms. 

 

4. Discussion 

Experimental results confirm that AI-driven query analysis 

and contextual interpretation substantially improve 

advisory accuracy, timeliness, and personalization. Unlike 

static advisory systems, the proposed approach 

dynamically adapts to farmer needs, considers 

environmental and historical context, and delivers 

actionable guidance, enhancing trust and engagement. 

 

 

VI.  LIMITATIONS AND FUTURE WORK 

Despite the effectiveness of the proposed AI-Based Farmer 

Query and Advisory System, certain limitations remain, 

providing avenues for future improvement. 

II. Limitations 

1. Dependence on Training Data: 

The system’s accuracy depends on the quality and 

diversity of farmer query datasets. Limited 

representation of rare crops, regional practices, or 

uncommon pest and disease scenarios may reduce 

advisory relevance in novel cases. 

2. Computational Overhead: 

Processing complex queries with contextual analysis 

introduces computational load, which may affect 

response time in low-resource devices or high query 

volumes. 

3. Partial Explainability of AI Decisions: 

Although the system interprets queries contextually, 

some deep learning–based recommendations may 

lack full transparency, potentially affecting trust and 

user confidence. 

4. Limited Real-World Evaluation: 

Experiments were conducted on selected datasets 

and simulated scenarios. Effectiveness across diverse 
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agricultural regions, climates, and real-world farmer 

populations needs further validation 

. 

III. Future Work 

1. Adaptive and Continual Learning: 

Integrate online learning to allow the system to 

update advisory models dynamically as new queries, 

crop diseases, or farming practices emerge, without 

full retraining. 

2. Enhanced Explainability: 

Develop interpretable AI techniques to provide clear 

reasoning for recommendations, improving farmer 

trust and adoption of advisories. 

3. Integration of Multi-Source Data: 

Incorporate satellite imagery, IoT sensors, and 

localized weather data to improve prediction 

accuracy for crop health, pest outbreaks, and soil 

management. 

4. Large-Scale Field Deployment: 

Conduct real-world trials across diverse agricultural 

regions to evaluate scalability, reliability, and the 

practical impact of AI-driven advisories on farmer 

decision-making. 

 

VII. CONCLUSION 

 

This paper presented an AI-Based Farmer Query and 

Advisory System designed to provide accurate, context-

aware, and personalized agricultural guidance. By 

integrating AI-driven query analysis, behavioral 

modeling, and contextual interpretation, the proposed 

system moves beyond traditional static advisory platforms, 

enabling real-time and practical recommendations for 

farmers. 

The experimental evaluation demonstrated that the AI-

driven system achieves higher advisory accuracy and 

relevance compared to conventional rule-based or 

keyword-matching systems. Contextual interpretation 

based on crop type, season, location, and historical query 

patterns proved effective in delivering personalized 

guidance, improving farmer satisfaction and engagement. 

Response latency remained low, ensuring real-time 

interaction suitable for mobile and web interfaces. 

 

Furthermore, the integration of AI-driven decision-making 

with a dynamic agricultural knowledge base enhances 

advisory automation while maintaining flexibility and 

adaptability. By continuously learning from new queries 

and environmental conditions, the system strengthens its 

capability to provide actionable guidance for diverse 

farming scenarios, including rare crops and emerging pest 

or disease patterns. 

 

Overall, the findings confirm that AI-driven farmer 

advisory systems represent a scalable, practical, and 

effective approach for delivering intelligent agricultural 

support. The proposed framework bridges the gap between 

automated query understanding and actionable guidance, 

offering a future-ready solution to enhance farming 

productivity, sustainability, and decision-making. 
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