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Abstract: This work presents the design of "dCrop," an Al-powered mobile application aimed at proactive
crop disease monitoring for marginal farmers. Unlike reactive systems, this solution enables daily
monitoring through image uploads, utilizing YOLOv8 and EfficientNetV2 architectures for early pest
detection. The system eliminates the need for expensive 10T hardware, providing real-time alerts and
precision treatment recommendations to stabilize food supply chains and increase farmer income.
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1. INTRODUCTION

Small-scale farmers frequently face devastating pest outbreaks from seeding to harvest, which leads to
massive crop destruction and income loss. Traditional agricultural practices often rely on ancestral
knowledge or expensive consulting, which may not be timely or accurate. There is an urgent need for an
affordable, user-friendly digital intervention that can predict diseases before they spread.

2. LITERATURE SURVEY

Recent research in precision farming has highlighted the use of GPS and GIS for mapping natural
resources and logging farming operations at low costs. However, modern spatial technologies often
require technical expertise and expensive equipment that remains out of reach for many farmers in
developing nations like India. While existing Al solutions like Plantix provide diagnosis, they often lack
continuous monitoring and proactive alerts from seed to harvest.
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FIGURE [X]: EVOLUTION OF Al IN SMART CROP ADVISORY SYSTEMS
THE SHIFT FROM REACTIVE DIAGNOSIS TO PROACTIVE PREVENTION
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*Note: This diagram illustrates the sequential evolution leading to the current state-of-the-art represented by our proposed advisory system.

3. PROPOSED SYSTEM

The proposed "dCrop™ system is a mobile-first Al platform designed for early intervention without loT

dependency.

Al Core: Uses image recognition and machine learning to analyse crop photos for disease.

Monitoring: Farmers upload daily photos, transforming agriculture from a reactive to a proactive model.

Accessibility: Includes a multilingual voice-activated chatbot and WhatsApp integration for farmers with

low technical literacy.
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4. METHODOLOGY

The technical workflow is organised into the following stages:
1. Data Acquisition: Farmers capture crop images using the dCrop app installed on their smartphones.

2. Preprocessing: Images are annotated and normalised using a ResNet-50 architecture for high-
performance analysis.

3. Disease Prediction: The app uses a converted TensorFlow .pb file to analyse the image locally or via
TensorFlow Serving.

4. Actionable Insights: The system identifies the pest stage and generates a sequence of treatment steps.

5. Feedback Loop: The app continues to collect images during treatment to analyse if the crop is healing.
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5. PROPOSED SYSTEM HARDWARE & SOFTWARE RESULTS

The system is built on a robust technology stack featuring Flutter for the mobile interface, FastAPI for the
backend, and Firebase for data management.

1. Al Performance: Preliminary research focused on model selection (YOLOV8) to ensure high detection
accuracy.

2. User Interface: Mock diagrams and wireframes have been developed to ensure the Ul is tailored
specifically for farmer ease-of-use.
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3. Feasibility: By removing 10T requirements, the system ensures a 0% hardware investment cost for the
end-user.
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6. CONCLUSION

This project establishes a scalable, low-cost framework for Al-driven agriculture. By providing localized
disease forecasts and precision pesticide recommendations, the system can reduce crop losses by up to
40%. This integration of deep learning and mobile accessibility empowers marginal farmers to achieve
sustainable yields and financial stability.
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