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AI BASED AGRICULTURE SOLUTIONS FOR FARMERS 

 

ABSTRACT:  

Agriculture is the spine of numerous economies; however, ranchers regularly confront challenges such as eccentric 

climate, soil debasement, bug invasions, and wasteful asset utilization. This research about presents an AI-based Android 

application outlined to enable agriculturists with real-time, data-driven experiences to improve efficiency and 

maintainability. The proposed framework leverages machine learning and computer vision to give edit illness discovery, 

climate determining, soil wellbeing investigation, and abdicate expectation. Furthermore, the app coordinating IoT-based 

keen cultivating and chatbot back for moment master direction. By utilizing profound learning calculations and lackey 

symbolism, the framework guarantees exactness farming, decreasing asset wastage whereas maximizing surrender. The 

consider investigates the effect of AI-driven decision-making in farming, illustrating how the proposed arrangement can 

revolutionize conventional cultivating hones and bridge the advanced partition for country agriculturist. 

Keywords: AI in Agriculture, Smart Farming, Crop Disease Detection, Precision Agriculture, Machine Learning, Android 

App 

I. INTRODUCTION 

Farmers Konnect is a pivotal segment that supports economies and nourishment security around the world. Be that as it 

may, ranchers confront various challenges, counting unusual climate conditions, wasteful asset utilization, trim maladies, 

and need of get to master direction. Conventional cultivating strategies regularly depend on experience-based decision-

making, which may not be ideal for maximizing abdicate and maintainability. Later headways in Counterfeit Insights (AI) 

and Machine Learning (ML) have revolutionized different businesses, counting farming, by empowering data-driven 

decision-making and exactness farming. 

In a few rural innovation applications, AI-powered models prepared on huge datasets have illustrated state-of-the-art 

execution in trim malady location, abdicate forecast, soil wellbeing examination, and climate determining. Profound 

learning models such as Convolutional Neural Systems (CNNs) and Transformer-based designs have been effectively 

connected to analyse pictures of crops, classify illnesses, and give early notices to ranchers. Besides, Support Learning and 

Choice Back Frameworks (DSS) have been actualized to optimize water system plans and pesticide utilization, decreasing 

costs and progressing productivity [1]. 

The integration of AI, the Web of Things (IoT), and portable applications has driven to the advancement of keen cultivating 

arrangements that give agriculturists with real-time experiences. IoT-enabled gadgets such as soil dampness sensors, 

climate stations, and drone-based checking frameworks create endless sums of information that AI models handle to offer 

significant proposals. Be that as it may, small-scale agriculturists frequently need get to such progressed advances due to 

tall costs and specialized boundaries. Android-based versatile applications give an available and cost-effective arrangement 

by conveying AI-driven experiences specifically to farmers’ smartphones, bridging the computerized isolate between 

conventional and cutting-edge agriculture. 
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This paper's essential centre is to create an AI-based Android application that enables ranchers with real-time edit checking, 

malady location, climate expectations, and personalized proposals utilizing profound learning and IoT information. The 

proposed framework coordinating computer vision for edit wellbeing examination, NLP-based chatbots for moment 

direction, and machine learning models for prescient analytics. Not at all like existing agrarian apps that give nonspecific 

data, our framework powerfully adjusts to user-specific conditions, leveraging AI-driven bits of knowledge to upgrade 

decision-making. 

The paper is organized as takes after. Area II surveys existing AI-based rural arrangements. Segment III depicts the dataset 

and preprocessing methods. Segment IV traces the framework engineering, counting machine learning models and portable 

application highlights. Segment V presents exploratory comes about and execution investigation. At long last, Segment VI 

concludes the paper and examines future investigate bearings.  

II.  RELATED WORK  

The integration of Counterfeit Insights (AI) in agribusiness has picked up critical consideration in later a long time, with 

analysts investigating different AI-driven arrangements to upgrade efficiency, optimize asset utilization, and progress 

decision-making for ranchers. This segment audits existing writing on AI-based agrarian applications, focusing on edit 

illness discovery, surrender forecast, climate determining, soil examination, and IoT-based savvy farming. 

Several ponders have illustrated the adequacy of machine learning (ML) and profound learning (DL) models in trim 

malady location utilizing picture classification strategies. Analysts have utilized Convolutional Neural Systems (CNNs) to 

analyses leaf pictures and distinguish plant maladies with tall exactness. For illustration, in [1], a CNN-based show was 

prepared on a huge dataset of ailing and solid plant pictures, accomplishing state-of-the-art comes about in infection 

recognizable proof. So also, [2] proposed a exchange learning approach utilizing pre-trained models such as ResNet and 

MobileNet to classify edit infections with negligible labelled information. In spite of their tall precision, these models 

require huge sums of clarified information, which can be a restriction for small-scale farmers. 

Another key region of investigate is edit surrender forecast, where ML calculations such as Arbitrary Woodland, Back 

Vector Machines (SVMs), and Repetitive Neural Systems (RNNs) have been connected to foresee yields based on 

authentic climate information, soil conditions, and trim assortment [3]. Later considers [4] have too investigated Long 

Short-Term Memory (LSTM) systems to make strides expectation exactness by capturing transient conditions in agrarian 

datasets. In any case, the viability of these models depends on the accessibility of high-quality datasets, which remains a 

challenge in creating regions. 

Weather estimating and soil examination have too been broadly considered in savvy agribusiness. In [5], analysts utilized 

partisan symbolism and AI-based meteorological models to foresee climate conditions and evaluate soil dampness levels, 

giving ranchers with real-time suggestions for water system planning. IoT-based frameworks, as examined in [6], 

coordinated sensors for temperature, stickiness, and soil pH checking, bolstering real-time information into AI models for 

choice bolster. In any case, the tall taken a toll of IoT gadgets and foundation limits their selection among little and 

medium-scale farmers. 

Recent headways in Normal Dialect Preparing (NLP) and chatbot innovation have encouraged AI-driven agriculturist 

admonitory frameworks. Ponders in [7] investigated chatbot-based arrangements for giving ranchers with moment bolster 

on best rural hones, bug control, and advertise costs. These chatbots use Transformer-based dialect models, such as BERT 

and GPT, to handle client inquiries and produce important reactions. In spite of these progressions, the constrained 

accessibility of multilingual AI models custom fitted for territorial lingos and low-resource dialects presents a challenge in 

coming to a assorted cultivating population. 

While critical advance has been made in AI-driven agribusiness, most existing arrangements centre on particular errands or 

maybe than giving a comprehensive, user-friendly framework that coordinating numerous functionalities into a single 

stage. Besides, numerous AI models are planned for large-scale ranches, making them blocked off to smallholder ranchers 

who need the foundation for AI arrangement. Our proposed AI-based Android application points to bridge this hole by 

coordination trim infection location, surrender forecast, climate determining, and chatbot-based counselling 

administrations into an reasonable, mobile-friendly arrangement.  

III.  DATA PREPARATION 

The adequacy of AI-based rural arrangements depends intensely on the quality and differing qualities of the preparing 

information. This segment talks about the datasets utilized in both pre-training and fine-tuning stages to optimize the 

execution of our AI models for trim infection location, abdicate expectation, and counselling recommendations. 

1. Pre-training Dataset 

Pre-training includes preparing profound learning models on large-scale, differing datasets to create a solid foundational 

understanding of rural designs. We utilized freely accessible and domain-specific datasets, including: 
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Plant Village Dataset [1]: A broadly utilized dataset containing labelled pictures of solid and ailing clears out for different 

crops. This dataset was utilized to pre-train the Convolutional Neural Arrange (CNN) models for edit infection 

classification. 

NASA and NOAA Climate Information [2]: Chronicled climate datasets, counting temperature, precipitation, and 

stickiness information, were utilized to pre-train LSTM and Time-Series Models for climate forecasting. 

FAO Soil and Edit Information [3]: Soil supplement composition, pH levels, and trim surrender records were utilized to 

pre-train regression-based ML models for soil wellbeing examination and abdicate prediction. 

Agricultural Content Corpora [4]: A collection of agrarians inquiries about papers, government advisories, and master 

articles was utilized to pre-train Normal Dialect Handling (NLP) models, counting transformer-based models like BERT, 

for chatbot-based agriculturist assistance. 

2. Fine-tuning Dataset 

Fine-tuning includes advance preparing the pre-trained models utilizing domain-specific and localized datasets to upgrade 

their exactness and significance for real-world applications. The taking after datasets were utilized for fine-tuning: 

Region-Specific Edit Infection Pictures: Field pictures collected from neighbourhood ranches and agrarian inquire about 

organizing were utilized to fine-tune CNN-based models, guaranteeing they generalize well to real-world conditions. 

Localized Climate Information: Climate station information from particular cultivating locales was coordinates to fine-tune 

LSTM models, moving forward the precision of location-based climate predictions. 

Farmer-Contributed Soil Information: Soil tests and trim abdicate information from smallholder ranches were utilized to 

fine-tune relapse models, making proposals more significant to nearby cultivating conditions. 

Multilingual Agrarian Inquiry Dataset: Rancher questions in numerous dialects and tongues were collected to fine-tune 

NLP-based chatbots, guaranteeing superior reaction era and moved forward client encounter.  

Table 1. Distribution of train and test tags  

Label  #Crops Count  # Test Crop  

Rabi Crops 283986  31554  

Zaid Crops 28269  3141  

Fibers 15399  1711  

Legume 1557  173  

Rice 110  12  

Millets 873  97  

Forage 5291  587  
 

IV.  CROP BERT MODEL 

Not at all like conventional machine learning models, BERT (Bidirectional Encoder Representations from Transformers) is 

a profound learning-based transformer show planned to prepare normal dialect with profound bidirectional representations. 

BERT learns contextualized word representations by together conditioning on both cleared out and right settings in all 

demonstrate layers, making it profoundly viable for assignments such as trim admonitory chatbots, bother location through 

literary reports, and rural report analysis. 

A. BERT for Pre-training in Agriculture: 

The BERT show forms agrarian content inputs as token arrangements composed of numerous sentences. Each sentence is 

spoken to as a concatenation of two portions, indicated utilizing extraordinary tokens [CLS] (classification) and [SEP] 

(separator). The grouping length is restricted by a predefined parameter T, guaranteeing effective preparing. Comparative 

to Vaswani et al.'s Transformer engineering (2017), BERT’s encoder employments self-attention components to capture 

semantic connections in rural writings, such as soil quality portrayals, climate designs, and cultivating best practices. 

B. Subword Lexicon Era for Agribusiness Terminology: 

Agricultural datasets regularly contain specialized terms, territorial dialect varieties, and domain-specific truncations. To 

handle such complexities, BERT utilizes subword tokenization utilizing Byte Combine Encoding (BPE) and Word Piece. 

These procedures break words into littler important subunits, making strides the model’s capacity to get it complex rural 

phrasing and rancher questions in blended dialects (e.g., Hindi-English). Byte-Level Byte Match Encoding (BLBPE) is 

particularly valuable for preparing uncommon agrarian terms and lingos, guaranteeing vigorous dialect representation. 
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C. RoBERTa for Fine-Tuning in Agriculture: 

For domain-specific adjustment, the RoBERTa demonstrate (a heartily optimized BERT variation) is fine-tuned on 

agriculture-related content corpora. Not at all like unique BERT, RoBERTa expels the following sentence forecast errand 

and instep centres exclusively on conceal dialect modelling, making it more viable for relevant understanding of 

cultivating admonitory questions, edit illness portrayals, and government approach documents. 

By leveraging BERT and RoBERTa for farming, AI-powered applications can give exact proposals, robotized bother and 

malady conclusion, and personalized cultivating help, making farming more astute and data-driven.  

V. EXPERIMENTS AND RESULTS  
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1. Test Setup 

To assess the viability of the AI-based arrangements for the farmer’s app, a arrangement of controlled tests were conducted. 

The key components tried included: 

Crop Malady Location Show: A profound learning demonstrates prepared on a picture dataset of ailing and solid crops. 

Yield Forecast Framework: A machine learning show utilizing authentic climate, soil, and edit data. 

Automated Bug Discovery: An AI-based framework analysing real-time pictures for bother infestation. 

Weather Estimate Integration: Real-time climate forecast for farmers' decision-making. 

Chatbot for Agriculturist Inquiries: A common dialect handling (NLP)-based chatbot giving cultivating assistance. 

2. Dataset and Methodology 

Crop Infection Dataset: Comprised of 50,000 pictures of different crops, sourced from rural inquire about databases. 

Yield Expectation Information: Utilized 10 a long time of climate and soil information for preparing an outfit machine 

learning model. 

Pest Location: Picture acknowledgment prepared on a dataset of 20,000 pest-infested and solid trim images. 

Weather Estimate: Coordinates APIs from meteorological administrations to test exactness against genuine climate 

conditions. 

Chatbot: Prepared on a dataset of 100,000 rancher questions in numerous dialects utilizing transformer-based models. 

3. Execution Metrics 

Accuracy: Utilized for infection location, bother recognizable proof, and surrender prediction. 

F1 Score: Assessed the chatbot’s reaction pertinence and classification tasks. 

Processing Speed: Measured reaction time for real-time predictions. 

User Fulfilment: Conducted studies with 500 ranchers to survey convenience and effectiveness. 

4. Results and Findings 

Crop Malady Location: Accomplished an exactness of 92.5% in distinguishing infected crops. 

Table 1 

Component Accuracy (%) F1 score User Satisfaction 

Crop Disease Detection 92.5 0.89 85 

Yield Protection 88 0.86 82 

Pest Detection 89 0.88 83 

Weather Forecast 85 0.84 80 

Chatbot Performance - 0.87 90 
 

Yield Forecast: Given an 88% precision in anticipating trim abdicate based on input parameters. 

Pest Location: Effectively recognized bug invasions with an 89% accuracy. 

Processing time analysis 

Table 2 

Component Avg. Processing Time 

Crop Disease Detection 120ms 

Yield Protection 150ms 

Pest Detection 130ms 

Weather Forecast 110ms 

Chatbot Response Time 90ms 

 

Weather Estimate: Accomplished 85% unwavering quality compared to real climate data. 

Chatbot Execution: Recorded an F1 score of 0.87 and gotten a 90% fulfilment rate from farmers. 



National Research Journal of Information Technology & Information Science           ISSN: 2350-1278  

Volume No: 13, (January) Year: 2026 (Special Issue)         Peer Reviewed & Refereed Journal (IF: 7.9) 

PP: 185-191    Journal Website www.nrjitis.in  

Published By: National Press Associates                                                                                                                      Page 190                    

Special Issue: International Conference on Sustainable Developments in Computational Optimization and Intelligent 

Systems (ICSDCOIS)-2025) 

Farmer Adoption and Feedback 

Table 3 

Aspect Positive Feedback (%) Negative Feedback (%) 

Ease Of Use 88 12 

Accuracy of Prediction 85 15 

Response Time 90 10 

Overall Satisfaction 87 13 
 

5. Perceptions and Challenges 

Farmers with constrained advanced education confronted challenges in getting to the app. 

The AI models required visit retraining with overhauled datasets to keep up accuracy. 

Internet network in country zones affected real-time information access. 

Multi-language chatbot integration made strides convenience for territorial ranchers.  

VI. CONCLUSION  

Artificial Insights (AI) is revolutionizing farming by giving keen arrangements to upgrade efficiency, proficiency, and 

maintainability. With expanding nourishment request and climate alter challenges, AI-driven innovations such as machine 

learning, computer vision, and IoT are changing conventional cultivating hones into precision-driven, data-informed 

operations. These headways help ranchers optimize asset utilize, diminish squander, and make strides decision-making, 

eventually driving to way better trim yields and profitability. 

One of AI's most critical commitments is accuracy cultivating, where information from rambles, satellites, and sensors 

analyse soil wellbeing, climate conditions, and edit development. This empowers ranchers to apply fertilizers, pesticides, 

and water in the right sums, minimizing costs and natural harm. AI-powered water system frameworks advance optimizes 

water utilization, guaranteeing feasible cultivating practices. 

AI too plays a pivotal part in bother and infection location. Machine learning calculations analyse pictures of crops to 

recognize illnesses and bugs early, permitting agriculturists to take opportune activity. This decreases dependence on 

intemperate pesticide utilize and makes a difference keep up trim wellbeing. AI-driven mechanical technology and 

mechanization have encouraged upgraded effectiveness, with independent tractors, automated collectors, and shrewd water 

system frameworks decreasing labour costs and moving forward efficiency. 
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