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ABSTRACT: The Smart Crop Monitoring System integrates IoT hardware and Al-driven software to facilitate
intelligent irrigation and crop disease prediction. Sensors like soil moisture, rain, temperature, and humidity feed real-
time data to an ESP32 microcontroller. Based on this, motors control water and fertilizer supply. On the software side,
a CNN-based leaf disease detection model trained on real datasets analyzes plant images and recommends remedies.
These insights are relayed to the ESP32, which automates the response. The system supports sustainable farming by
reducing manual effort, minimizing resource use, and enhancing productivity.
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I. INTRODUCTION

Agriculture is evolving with the advent of smart technologies. Traditional methods are often inefficient and resource-
intensive. The Smart Crop Monitoring System addresses this by integrating IoT sensors and Al models for automated,
data-driven crop management. The system monitors soil moisture, rainfall, temperature, and humidity, and automates
irrigation and fertilizer dispensing based on sensor feedback. It also identifies plant diseases using image classification
and offers actionable insights to farmers through mobile interfaces.

II. LITERATURE SURVEY

Several studies have demonstrated the effectiveness of IoT in precision agriculture. Moisture-based irrigation systems
reduce water usage but often lack integration with other functionalities. CNN-based disease detection models using the
PlantVillage dataset achieved over 90% accuracy, but were rarely tested in field environments. Some mobile apps help
identify plant diseases but lack automation. Many existing tools are not farmer-friendly or integrated into a single
system.

III. PROPOSED METHODOLOGY

The system consists of two major components: hardware and software. The hardware includes ESP32, soil moisture
sensor, rain sensor, temperature and humidity sensor, water and fertilizer pumps. When moisture is low, irrigation is
triggered. On the software side, a CNN model developed using TensorFlow and OpenCV identifies plant diseases and
suggests remedies. Using serial communication, these suggestions control the fertilizer pump. A mobile interface via
Bluetooth allows users to view live condition and operate pumps manually.
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The design and development of a novel approach
for smart crop monitoring system

IV.RESULTS

The CNN model demonstrated ~92% accuracy in detecting diseases from leaf images. The irrigation system responded
effectively to moisture thresholds. The integration of mobile control and automated hardware was tested successfully in
field conditions. Overall, the system proved to be a practical and scalable solution for smart farming.
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Thesholding Image Sharpning Result

Status:
Alternaria_Leaf_Spot_Alternaria_sol lani

Accuracy:The predicted Image Is
Alternaria_Leaf_Spot_Alternaria_solani with
a confidence of 100.00%

Remedies for
Alternaria_Leaf_Spot_Alternaria_solani
leaves.
+ Prune infected parts and dispose of
them away from the vineyard.

« Apply fungicides like Mancozeb or
spr

-------- airflow by maintaining
spacing between vines.

The fertilizers are:

(K): Improves plant
elps limit lesion spread

« Use Calclum (Ca): Strengthens cell
walls to resist pathogen entry.

« Apply Micronutrients: Zinc and
manganese help reduce disease
severity and ald in tissue recovery

V. CONCLUSION

The Smart Crop Monitoring System presents a unified, intelligent solution to modern agricultural challenges. By
combining [oT and Al, the system reduces manual workload, optimizes resource usage, and increases productivity. It
empowers farmers with real-time insights and automated interventions, promoting sustainable farming practices.
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