
www.ijcrt.org                                                 © 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882 

IJCRT2604551 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org e683 
 

Agrolingua - AI Powered Multilingual 

Farming Assistant 

Raibilly Pavan Kumar1, and Indu Sri Ramayanam2 
1,2 Students, Department of Emerging Technologies (CSE-AI&ML), 

Mahatma Gandhi Institute of Technology, Hyderabad, India. 

 

Abstract:  Agriculture remains the backbone of India’s economy, yet farmers continue to face challenges 

such as limited access to expert guidance, language barriers, excessive use of chemical inputs, and 

unreliable internet connectivity. AgroLingua: AI-Powered Multilingual Farming Assistant addresses 

these issues by integrating artificial intelligence, IoT sensors, computer vision, and natural language 

processing. The system provides real-time insights on soil health, crop suitability, pest and disease 

detection, weather conditions, yield expectations, and market trends. With its voice-enabled interface 

supporting Telugu, Hindi, and English, AgroLingua ensures inclusivity and accessibility, even for 

farmers with low literacy levels. Its offline-first architecture further supports rural areas with 

inconsistent connectivity, while the platform’s organic advisory module promotes sustainable and eco-

friendly farming practices. 

The methodology behind AgroLingua follows a structured and modular approach that combines data 

collection, machine learning, and intelligent advisory generation. IoT sensors capture soil moisture, 

temperature, pH, and nutrient levels, while computer vision analyzes crop images to detect pests and 

diseases. The collected data undergoes preprocessing and feature extraction before being processed by 

rule-based and machine-learning-ready prediction modules. The system then generates personalized 

recommendations based on soil conditions, predicted crops, and regional context. A multilingual NLP 

layer enables voice-based queries and responses, and offline caching ensures uninterrupted use. This 

end-to-end pipeline ensures accurate predictions, localized insights, and scalable deployment, making 

AgroLingua a reliable and farmer-friendly decision support system. 

 

Index Terms - Artificial Intelligence (AI), Natural Language Processing (NLP), Multilingual Systems, 

Precision Agriculture, Voice-Based Interaction, Intelligent Advisory Systems, Real-Time Query 

Processing 

 

I. INTRODUCTION 

 

Agriculture is the foundation of India’s economy, yet many farmers face challenges due to language 

barriers, low digital literacy, and limited access to timely agricultural guidance. Most existing farming 

applications rely on English or Hindi and are primarily text-based, making them less accessible to 

regional farmers, while also lacking real-time data integration and depending heavily on stable internet 

connectivity—an issue in rural areas. To address these problems, the AgroLingua project introduces an 

AI-powered multilingual farming assistant that supports farmers in native languages such as Telugu, 
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Hindi, and English. It leverages Natural Language Processing (NLP) for voice-based interaction, 

allowing users to communicate naturally without typing. By integrating IoT sensors and computer 

vision, the system monitors soil conditions, analyzes crop health, and detects pests or diseases in real 

time, delivering accurate and personalised 

recommendations. 

Furthermore, AgroLingua promotes sustainable and accessible farming through offline support and 

organic practices. It provides real-time insights on irrigation, crop care, weather, and market trends. This 

empowers farmers to make informed, eco-friendly, and profitable decisions. 

 

A. Motivation 

The motivation behind AgroLingua is to make modern agricultural technology accessible to all farmers, 

regardless of language or location. Many rural farmers face challenges due to limited internet access and 

language barriers, forcing them to rely on traditional methods and resulting in lower productivity. 

AgroLingua solves this by providing a voice-based, multilingual AI assistant with IoT integration to 

deliver real-time, accessible, and sustainable farming guidance. 

B. Problem Definition 

The main problem faced by farmers is the lack of access to reliable and personalized agricultural 

information. Most existing applications are limited to English or Hindi, text-based, and difficult to use, 

especially with poor internet connectivity in rural areas. AgroLingua solves this by offering a 

multilingual, voice-based AI system with IoT integration that provides real-time and accessible farming 

guidance. 

C. Existing System 

The existing agricultural systems provide basic information but have many limitations. Most 

applications are in English or Hindi, text-based, and lack voice support, making them difficult for 

regional farmers to use, especially with poor internet connectivity. They also provide generic advice and 

lack integration of AI, IoT, and real-time data, whereas AgroLingua offers a multilingual, voice-based, 

and intelligent solution with personalized and real-time farming guidance. 

D. Proposed System 

The proposed system, AgroLingua, is an AI-powered multilingual farming assistant designed to 

overcome the limitations of existing agricultural applications. It enables farmers to interact in their native 

languages through voice-based communication and integrates IoT sensors and computer vision to 

monitor soil conditions, crop health, and detect pests in real time. The system also provides personalized 

recommendations and offline support, ensuring farmers receive intelligent, accessible, and sustainable 

farming guidance. 

II. LITERATURE SURVEY 

Research on intelligent agricultural systems is rapidly expanding with a focus on improving crop yield 

prediction and farming efficiency. Earlier approaches mainly provided basic information, but recent 

advancements in artificial intelligence, machine learning, IoT, and remote sensing have enabled more 

accurate forecasting and decision support.  
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Table I:  Highlights selected literature on this topic 

 

S.N

o 

Year Author Title Methodology 

1 2018 Hao Wang, Isabella 

Rossi, Deepak Nair 
Pre-season Yield 

Prediction 

Used CNN + weather models with 

soil and weather data (Python, 

TensorFlow) 

2 2017 Sanjay Mohanty, 

Olivia Turner, Chen 

We 

CNN for Plant Disease 

Detection 

Applied CNN on PlantVillage 

dataset (TensorFlow, Keras). 

3 2016 Maria Gomez, 

Rajesh Pillai, Elena 

Petrova 

Image Processing for 

Disease Detection 

Used color & texture 

features from leaf images 

4 2015 Thuy Nguyen, Alan 

Rodriguez, Junko 

Sato 

Remote Sensing + ML for 

Yield Prediction 

Combined NDVI with 

ML/regression 

(Python, MATLAB) 

5 2014 Dhruv Patel, Kevin 

Brown, Neha 

Agarwal 

  Random Forest Yield 

Forecasting 

Used Random Forest on Historical 

yield data 

6 2013 Liang Chen, Sofia 

Morales, Ahmed 

Yusuf 

Cloud-based IoT Farming Integrated IoT sensors with cloud 

Platforms For monitoring 

7 2011 Rahul Kumar, David 

Lee 

ML for Yield Forecasting Used regression & SVM on 

Regional Datasets (Python, 

MATLAB) 

8 2005 John Smith, Emily 

Carter, Robert Davis 

Crop Yield Prediction using 

Remote Sensing 

Used NDVI + satellite data 

(Landsat, MODIS) with 

regressioncrop yields. 

 

III. METHODOLOGY 

A. Dataset Collection 

The project uses agricultural data from IoT sensors, including soil moisture, temperature, pH, NPK 

values, and environmental parameters stored in a structured SQLite database. These features represent 

real-world farming conditions and help analyze factors affecting crop growth, soil health, and pest 

conditions. The system uses this data to provide accurate crop recommendations and personalized 

farming guidance through reliable and scalable processing. 

B. Data Preprocessing 

The core functionality of AgroLingua relies on real-time agricultural data from IoT sensors and image 

inputs, including soil moisture, temperature, pH, NPK values, and crop images for pest detection. The 

data is stored in a structured database and preprocessed using techniques like noise removal, 
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normalization, and image processing to ensure accuracy and reliability. This enables the system to 

provide precise crop recommendations, soil analysis, and intelligent, multilingual farming guidance. 

C. Model Selection 

The predictive engine is the core intelligence of AgroLingua, analyzing IoT sensor data such as soil 

moisture, temperature, pH, and NPK values to recommend suitable crops. It uses a combination of rule-

based logic and machine learning techniques to ensure accurate, real-time, and reliable predictions 

across different farming conditions. The system is designed for scalability, low latency, and future 

integration of advanced models, providing clear and actionable insights for smart agricultural decision-

making. 

D. Backend Development 

The backend of AgroLingua is developed using the Flask framework, managing core functions like IoT 

data handling, crop prediction, pest detection, multilingual support, and advisory generation. It follows 

a modular and scalable architecture, enabling seamless integration between databases, predictive 

models, and service modules. RESTful APIs and error-handling mechanisms ensure secure 

communication, stability, and reliable support for farmers. 

E. Frontend Development 

The frontend of AgroLingua is designed for simplicity, accessibility, and ease of use, especially for 

farmers with low digital literacy. It is built using HTML, CSS, and JavaScript within Flask templates, 

featuring modules like image upload, sensor data display, crop prediction, and personalized advice. 

Interactive elements such as voice input, language selection, and audio output enhance usability for 

regional users. 

F. AI Integration 

The system includes a personalized recommendation module that provides context-specific farming 

guidance based on sensor data, crop predictions, and environmental conditions. It delivers practical 

suggestions for soil health, irrigation, nutrient management, and pest control while promoting 

sustainable practices like organic farming. Multilingual support ensures farmers receive clear and 

understandable advice, making decision-making more effective and farmer-friendly. 

G. Deployment 

The AgroLingua system is deployed on cloud platforms such as AWS, Azure, or Render to ensure 

scalability, availability, and efficient performance. It involves configuring the Flask backend, database 

setup, and optimizing APIs for real-time data processing, crop prediction, and recommendations. 

Monitoring and regular updates improve system performance, accuracy, and features, ensuring reliable 

and continuous support for farmers. 

IV. SYSTEM DESIGN 

A. Dataflow Diagram 

Figure 1 outlines the development and deployment process of the AgroLingua system, starting from 

sensor and image data collection followed by preprocessing to ensure accuracy and consistency. The 

processed data is used for training, testing, model selection, and evaluation, with refinement applied to 

improve prediction performance when needed. Once optimized, the model is integrated into the user 

interface to provide real-time crop prediction, pest detection, and personalized farming advice. 
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[Fig. 1: Dataflow Diagram] 

 

B. Sequence Diagram 

Figure 2 visualizes the step-by-step interactions between the user and the AgroLingua system along with 

its core components. It shows the complete workflow starting from receiving sensor data or crop images 

to processing them through the system modules. The output includes crop predictions, personalized 

recommendations, and nearby market information for effective decision-making. 

 

[Fig. 2:Sequence Diagram] 

 

C. Workflow Diagram 

Figure 3 represents the step-by-step operation of the AgroLingua system from the farmer’s perspective, 

starting with sensor data or crop image input. The system processes this data using AI and computer 

vision to assess soil and crop conditions, identifying issues like nutrient imbalance, low moisture, or 

pest infestation. Based on the analysis, it provides urgent alerts or routine farming recommendations, 

enabling farmers to make informed and effective decisions.     
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[Fig. 3:Workflow Diagram] 

 

D. Use Case Diagram 

Figure 3.18 illustrates how farmers interact with the AgroLingua system and demonstrates how easily 

they can access features such as crop prediction, pest detection, multilingual voice assistance, and 

personalized farming recommendations. 

 

[Fig. 4:Usecase Diagram] 

 

V. TESTING AND RESULTS 

A. Testing 

A thorough testing process was conducted on various aspects of the AgroLingua system: 

•Functional Testing: ensures correct processing of plant images and IoT sensor data for disease 

detection, crop recommendation, and advisory generation with TTS output. 

•Unit Testing: Individual modules such as image processing, crop prediction, and pest detection 

functions are tested independently for accuracy. 

•Integration Testing: Verifies smooth interaction between image upload, sensor analysis, prediction 

logic, and API responses. 

•UI Testing: Checks frontend usability, multilingual support, voice input, audio output, and real-time 

result display. 

•Data Validation Testing: Validates image formats, sensor values, and handles missing or invalid inputs 

effectively. 
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•Response Accuracy Assessment: Checks whether the system’s outputs, including predictions and 

recommendations, are accurate, relevant, and useful for farmers. 

•Performance Testing: Measures system speed, including image processing time and API response 

efficiency. 

 

B. Results 

 

[Fig. 5: Application Interface] 

As shown in Fig. 5, this is the AgroLingua homepage 

— an interface designed for smart farming assistance, 

featuring options to upload plant images, enter soil 

conditions, and access tools like voice input and photo 

capture. This section enables users to perform farm 

analysis and receive AI-based recommendations 

through an interactive and user-friendly layout. 

[Fig. 6: Weather Input and Analysis Results 

Dashboard] 

Fig. 6 depicts how the AgroLingua interface processes user inputs such as weather conditions to generate 

analysis results. The system evaluates the provided data and displays outputs including disease 

detection, crop prediction, and soil health insights. The interface presents these results                clearly, 

enabling users to understand and act on the recommendations easily. 

 

[Fig. 7: Recommendations and Market Insights 

Panel] 

 

Fig. 7 depicts how the AgroLingua system presents 

farming recommendations, organic practices, and 

market price insights to the user. The interface displays 

key information along with quick access options such as crop analysis, soil health, weather insights, and 

organic advice. This layout enables users to easily navigate features and make informed agricultural 

decision. 

VI. CONCLUSION 

The AgroLingua system demonstrates an AI-powered multilingual farming assistant that integrates 

image-based disease detection with IoT sensor data to provide intelligent agricultural insights. It can 

analyze plant images, predict suitable crops, and generate personalized farming recommendations along 

with market information. 

The system also improves accessibility through voice input and text-to-speech features, making it user-

friendly for farmers with different language preferences, though its accuracy is currently limited due to 

early-stage training and dataset imbalance, while still proving to be a practical and scalable solution for 

smart agriculture. 
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Future improvements of AgroLingua can focus on enhancing model accuracy using larger datasets and 

advanced deep learning techniques. Integration of real-time IoT devices, expanded crop and pest 

detection, and region-specific recommendations can further improve system performance. Deploying it 

as a mobile app with offline support and adding features like predictive analytics, yield estimation, and 

market integration can make it a complete digital farming assistant. 
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