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Abstract

Abstract - Smart Farming Assistant is a comprehensive,
full-stack web-based agriculture management platform
designed to empower farmers and agricultural
professionals with ~ Al-driven insights, real-time
environmental data, and location-based services. The
system integrates machine learning models for crop
disease detection and recommendation, weather
forecasting APIs, Google Maps-based shop and
laboratory locators, and a multilingual user interface
supporting both English and Tamil. By combining
modern web technologies with accessible Al tools,
Smart Farming Assistant addresses critical challenges
faced by farmers in making timely, data-informed
decisions regarding crop health, fertilizer use, and
harvesting schedules. The platform is developed using
React.js for the frontend, Node.js and Express.js for the
backend, and Python scikit-learn for Al model inference.
Experimental evaluation demonstrates that the platform
effectively assists farmers in disease identification, crop
selection, and weather-informed planning.
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I. INTRODUCTION

Agriculture remains the backbone of economies
across South Asia, yet farmers continue to rely on
traditional practices due to limited access to timely
scientific ~ guidance. = Smallholder farmers face
compounded challenges: identifying crop diseases
before significant yield loss, selecting appropriate crops
for soil and climate conditions, sourcing agricultural
inputs locally, and interpreting weather data for
operational planning. Traditional extension services
cannot serve the scale and geographic spread of the

farming population.

Recent advances in machine learning, cloud-hosted
APIs, and mobile-accessible web applications open new
possibilities for precision agriculture at the farm level.
Al models can now analyze crop images, evaluate soil
parameters, and generate data-driven recommendations
— capabilities this work integrates into a unified,
accessible web platform.

This paper presents the Smart Farming Assistant, an
intelligent full-stack web application designed to assist
farmers throughout the crop lifecycle. The platform
provides Al-powered disease detection, data-driven crop
and fertilizer recommendations, real-time weather
forecasting, Google Maps-based shop and laboratory
discovery, and feed. The
multilingual interface — supporting both English and
Tamil

an agriculture news

ensures accessibility for rural farming
communities in Tamil Nadu and beyond.

This work targets a specific gap: farmers in regions
without dedicated agricultural extension officers have no
structured digital tool to diagnose crop diseases, plan
fertilizer use, or locate nearby agri-input suppliers. The

proposed platform addresses all these needs in one place,

offering  accessible, personalized, and scalable
agricultural guidance.
II. LITERATURE REVIEW

Over the past decade, precision agriculture has
attracted significant research interest. The availability of
cloud Al APIs and geospatial services has lowered the
barrier for building farm advisory tools — developers
can now integrate disease detection and mapping
directly rather than training large domain-specific
models from scratch.

Several studies have explored convolutional neural
network (CNN) approaches for plant disease
classification from leaf images, achieving accuracy
exceeding 90% on benchmark datasets. Research in crop
recommendation systems demonstrates that ensemble
machine learning models combining soil parameters
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with climate data consistently outperform single-variable
heuristics.

Location-based agricultural services using Google
Maps API have been validated in studies focused on
supply chain transparency and input procurement for
smallholder farmers. Weather API integration in farm
management systems has been shown to meaningfully
improve irrigation scheduling and pesticide timing
decisions.

Despite these developments, existing solutions
typically address one dimension of farm management in
isolation. The proposed Smart Farming Assistant
integrates disease detection, crop recommendation,
fertilizer guidance, location services, and weather
intelligence into a unified multilingual platform, offering
comprehensive support that no single prior solution
provides.

III. METHODOLOGY

The Smart Farming Assistant is designed as a full-
stack web application that combines modern web
technologies with machine learning and third-party APIs
to deliver personalized agricultural guidance. The
system follows a modular three-tier architecture
enabling scalability, maintainability, and efficient user

interaction.

A. System Architecture
The proposed system consists of five major components:

User Interface Layer: The frontend is developed
using React.js, providing a responsive and interactive
user experience with multilingual rendering. Users
access all features — disease detection, crop
guidance, shop finder,
weather, and news — through a unified navigation bar.

Backend API Layer: Node.js and Express.js handle
RESTful API processing, and
integration with external The backend

coordinates communication between the frontend, the

recommendation, fertilizer

routing, request

services.

ML inference layer, and third-party APIs.

Al / ML Processing Layer: Python scikit-learn
models handle crop recommendation and fertilizer
suggestion based on soil and climate inputs. A pre-
trained plant disease Al model processes uploaded crop
images and returns diagnostic results with treatment
recommendations.

External API Layer: Google Maps API powers the
Fertilizer Shop Finder and Laboratory Finder modules,
enabling real-time geographic search and interactive
map rendering. OpenWeatherMap API supplies short-
term weather forecast data. A News API aggregates
agriculture news content.

Data Storage: MongoDB and JSON-based storage
maintain crop data, model outputs, and session
information. Blob storage handles uploaded crop images
for disease analysis.

B. Working Procedure

Step 1: Platform Access: User navigates to the
Smart Farming Assistant web application via browser on
desktop or mobile.

Step 2: Disease Detection: User photographs an
affected crop leaf, uploads the image, and the Al model
returns a disease diagnosis with recommended treatment.

Step 3: Crop Recommendation: User enters soil
type, pH, nutrient levels, and location. The ML model
recommends the most suitable crop for the given
conditions.

Step 4: Fertilizer Guidance: Based on the selected
crop and soil data, the system generates personalized
fertilizer recommendations with dosage guidance.

Step 5: Shop & Lab Finder: User enters a city
name; the platform queries Google Maps API and
displays nearby fertilizer shops and soil testing
laboratories on an interactive map.

Step 6: Weather Planning: The platform fetches
and displays a short-term weather forecast (temperature,
humidity, wind speed) to support irrigation and pesticide
scheduling.

Step 7: Language Selection: User switches the Ul
between English and Tamil using the language selector,
enabling native-language access for Tamil Nadu
farmers.

Table I. Technologies Used in Smart Farming
Assistant

Layer Technology

Frontend React.js, HTMLS/CSS3, JavaScript
(ES6+)

Backend Node.js, Express.js

Al/ML Python, scikit-learn, Plant Disease Al
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Layer Technology
(.pkl model)
External APIs | Google Maps API, OpenWeatherMap
API, News API
Database MongoDB, JSON, Blob Storage
Multilingual Tamil & English UI Support

IV. RESULTS AND IMPLEMENTATION

The proposed Smart Farming Assistant platform was
successfully implemented and tested across all major
feature modules. The application demonstrated effective
performance in  disease  detection  accuracy,
recommendation relevance, and location-based search
results.

A. Disease Detection Module

The Al disease detection module accepted crop leaf
images from farmers and returned accurate diagnoses
with  treatment recommendations. The module
demonstrated consistent identification of common crop
diseases including leaf blight, rust, and powdery mildew

across test images.

B. Crop Recommendation Module
The crop recommendation engine generated
suggestions based on soil composition, pH, climate, and
geographic location. The recommendation score is
calculated as:

Crop Score = 0.4 (Soil Compatibility) + 0.35
(Climate Match) + 0.25 (Location Factor)

Where Soil Compatibility = match percentage of soil
parameters to crop requirements; Climate Match =
alignment of temperature and rainfall with crop growth
range; Location Factor = regional suitability based on
GPS data. A higher score indicates better crop suitability
for the given conditions.

C. Weather Prediction Module

Real-time weather data was successfully fetched and
displayed in tabular format. Sample forecast data
captured from the system is presented in Table II below:

Table II. Sample Weather Forecast Data
(OpenWeatherMap API)
Date & Time Temperatur | Humidity | Wind

e Speed
2026-04-18 37.62 °C 19 g/m? 5.82 m/s
12:00
2026-04-18 31.10 °C 51 g/m? 5.00 m/s
15:00
2026-04-18 25.37°C 82 g/m? 4.44 m/s
18:00
2026-04-18 24.29 °C 87 g/m? 3.55m/s
21:00
2026-04-19 23.55°C 87 g/m? 2.43 m/s
00:00
2026-04-19 35.55°C 30 g/m? 1.47 m/s
06:00

This forecast data enables farmers to plan irrigation
schedules, time pesticide applications to avoid rain, and
determine optimal harvest windows. The temperature
color-coding (red for high heat, green for optimal range)
assists rapid visual interpretation.

D. Shop & Lab Finder Module

Google Maps integration successfully located nearby
fertilizer shops and soil testing laboratories based on
city-name input. Interactive map markers allowed
farmers to view shop details and navigate directly via the
'Open in Maps' function. The module supported all
Indian cities and districts tested.

Table III. Performance Evaluation of System

Modules

Module Accuracy | User Satisfaction
(%) (%0)

Disease 91 93

Detection

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM65423 |

Page 3



https://ijsrem.com/

¢h Ak
o !
¢ IJISREM 3 . . - pn . . .
@, j# International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 10 Issue: 06 | Jun - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

Module Accuracy | User Satisfaction
(%) (%)

Crop 88 90

Recommendati

on

Fertilizer 86 89

Guidance

Shop & Lab | 97 95

Finder

Weather 95 94

Prediction

V. DISCUSSION

The developed system addresses several critical
challenges commonly faced by smallholder farmers. The
clearest distinction from conventional approaches is
specificity: where traditional agricultural advice is
generic, the platform generates recommendations
calibrated to the farmer's actual soil data, crop image,
and geographic location.

One major strength is the integration of multiple farm
management functions within a single multilingual
platform. Farmers can diagnose crop diseases, receive
fertilizer recommendations, locate input suppliers, and
check weather forecasts without relying on multiple
disconnected services.

The Tamil language support is a significant
differentiator for rural accessibility. Farmers in Tamil
Nadu who are not comfortable with English can interact
with the full feature set in their native language,
improving adoption and practical utility.

Certain limitations exist. Al disease detection
accuracy depends on the quality of uploaded images;
poor lighting or partial crop coverage can reduce
diagnostic precision. Crop recommendation quality
relies on the accuracy of user-provided soil data. Future
integration with IoT soil sensors would automate data

entry and improve recommendation reliability.

Table

IV. Comparison:

Traditional

Farming

Guidance vs. Smart Farming Assistant

Feature Traditional Smart Farming
Method Assistant

Availability Limited / Seasonal | 24/7 Online

Disease Manual / Expert | Al Image

Diagnosis Visit Analysis

Crop Experience-based ML Data-driven

Recommendat

ion

Fertilizer General Advisory Personalized

Guidance

Shop Location | Word of Mouth Google  Maps
Integrated

Language Single Language English &
Tamil

Scalability Low High  (Cloud-
based)

VI. ADVANTAGES, CHALLENGES, AND

EXPERIMENTAL ANALYSIS

A. Advantages of the Proposed System

The Smart Farming Assistant provides several
advantages over traditional
methods.  The
recommendations  calibrated to individual farm
conditions including soil composition, crop type, and
geographic advisory
services that require physical visits from extension
officers, the platform is accessible 24 hours a day

agricultural guidance

system  delivers  personalized

location. Unlike conventional

through any internet-enabled device.

The Al disease detection module enables rapid, low-
cost diagnosis that would otherwise require laboratory
analysis or expert consultation. The Google Maps
integration provides real-time discovery of nearby
agricultural inputs, reducing procurement time and travel
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cost for farmers. The weather forecasting module
directly supports data-driven operational decisions.

The multilingual interface is a significant advantage
for rural accessibility. Tamil Nadu farmers who are not
English-literate can use the full platform in Tamil,
substantially broadening the system's practical reach and
adoption potential.

B. Challenges Faced During Development

Several challenges were encountered during the
development process. Integrating the Python ML
inference layer with the Node.js backend required
careful API design to maintain low latency during
disease detection and crop recommendation requests.
Asynchronous processing was implemented to prevent
blocking during ML model loading.

Google Maps API integration required handling
varied city-name formats across Indian districts to
reliably return relevant results. Input normalization and
fallback search strategies were implemented to improve
geographic query reliability.

Tamil language rendering required careful font and
encoding management to ensure consistent display
across different browsers and operating systems. The
bilingual news feed required filtering and categorization
to surface agriculturally relevant content from the
general news stream.

C. Experimental Analysis

The platform was tested using multiple user profiles
representing farmers from different districts of Tamil
Nadu with varying soil types and crop portfolios. The
evaluation focused on disease detection accuracy,
recommendation relevance, map search reliability, and
overall user satisfaction.

Disease detection correctly identified common crop
diseases in 91% of test cases. Crop recommendations
were rated as highly relevant by 88% of test users. The
Shop & Lab Finder successfully returned results for all
15 Indian cities tested. User feedback indicated that the
Tamil language mode was particularly valued by older
farmers with limited English literacy.

D. Social Impact

The proposed system has significant potential for
positive social impact in rural India. Smallholder
farmers — particularly in Tamil Nadu — have
historically lacked access to timely, personalized
agricultural guidance. The Smart Farming Assistant
bridges this gap through an accessible web platform that

operates on standard smartphones with internet
connectivity.

By making Al-powered disease diagnosis, data-
driven crop recommendations, and real-time input
procurement guidance freely available, the platform
directly supports improved agricultural productivity and
reduced crop losses. The modular architecture also
enables rapid adaptation to other Indian language

communities beyond Tamil.

VII. CONCLUSION

This paper presented the design and implementation
of the Smart Farming Assistant, a full-stack web-based
intelligent platform developed to support farmers
throughout the crop lifecycle. The system integrates
React.js, Node.js, Python ML models, Google Maps
API, and OpenWeatherMap API to deliver crop disease
detection, data-driven recommendations, location-based
services, and weather forecasting within a unified
multilingual interface.

Implementation results demonstrate that the platform
effectively assists farmers in making timely, informed
agricultural decisions while reducing dependence on
scarce extension officer resources. The Tamil language
support meaningfully extends the platform's reach to
rural communities that have historically been
underserved by agricultural technology solutions.

The proposed solution demonstrates the practical
application of artificial intelligence and modern web
technologies in precision agriculture. The platform
serves as a scalable and extensible foundation for
ongoing smart farming capability development.

FUTURE SCOPE

Future enhancements planned for the system include:

[1] Mobile Application: Development of native

Android and i0S apps to extend access to farmers
without stable browser access.

[2] AI Chatbot: Integration of a conversational Al
assistant for farmer query resolution in natural
language including Tamil.

[3] Drone Integration: Use of drone-captured field
imagery for large-scale crop monitoring and
automated disease scouting.

[4] IoT Soil Sensors: Real-time connectivity with IoT
soil sensor devices for automated soil data capture
and fertilizer guidance updates.
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[5] Government Scheme Alerts: Push notification
system for timely delivery of agricultural subsidies
and scheme deadlines.

[6] Multi-language Expansion: Extension of the
multilingual Ul beyond Tamil to support additional
Indian regional languages.
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