Irrigation

SoilStream - A Smart Solar-Powered IoT System for Real-Time Soil Moisture Monitoring and Automated

Problem
Definition

Introduction

SoilStream is a smart agriculture system that:

e Encourages efficient farming by providing real-
time soil monitoring and automated irrigation
using loT sensors.

e Leverages machine learning to predict rainfall and
help farmers make better irrigation decisions.

 Helps reduce water wastage and improve crop
yield through crop-specific soil and water
recommendations.

o Offers features such as soil moisture tracking,
smart irrigation control, weather prediction, and

agriculture.

Scope

e SoilStream can be applied in small farms,
organic fields, and research plots, offering

smart irrigation and crop monitoring
solutions.

e SoilStream is designed for small-scale
farmers, students, and organic farming

enthusiasts, adapting to different crops and
skill levels.

e With  real-time  monitoring, predictive
analytics, and Al diagnostics, it reduces water
wastage and supports sustainable crop yield

SoilStream aims to address inefficient water usage, unpredictable weather conditions, and crop health challenges by providing
farmers with real-time monitoring, smart irrigation, and Al-driven insights for improved productivity and sustainable

Objectives

e To monitor soil moisture in real-time using loT
based sensors.

e To predict rainfall probability with a machine
learning model using weather data, optimizing
irrigation to conserve water.

e To provide crop-specific soil-water condition
recommendations based on moisture data analysis,
enhancing yield using a LLM.

e To diagnose crop pests/diseases via Likewise API
analyzing farmer-uploaded photos, offering
tailored treatment suggestions in-app.

Al-based pest and disease detection using image optimization.
analysis.
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Fig. 4. Comparative ramfall occurrence prediction accuracy of SV, Light-
GBM. and GRU across Dataset-1 and Dataset—2.
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