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This project focuses on developing an automated monitoring system that
leverages advanced computer vision and edge Al technologies to detect
early signs of plant health issues. By applying sophisticated techniques
such as image segmentation, feature extraction, and object detection,
the system continuously analyzes crop images to identify visual
symptoms of pest infestations, plant diseases, and nutrient deficiencies
with high accuracy.

Unlike traditional monitoring methods that rely heavily on manual
inspection or cloud-based processing, this solution integrates edge Al
devices to perform real-time analysis directly in the field. This approach
minimizes delays, reduces bandwidth requirements, and lessens
dependence on stable internet connectivity, making it especially valuable
for remote, rural, or resource-constrained agricultural areas.

The system’s ability to detect problems at an early stage enables timely
interventions, helping farmers take targeted action to prevent crop losses,
limit excessive pesticide usage, and improve overall yield quality.
Designed with scalability in mind, the solution can be adapted to
different crop types and agricultural environments, ranging from
smallholder farms to large-scale plantations. Its modular design allows
easy integration with other digital farming tools, including irrigation
systems, drones, or farm management software.

Implementation/Application

The system is built on low-power edge devices (e.g., Raspberry Pi or NVIDIA
Jetson) connected to high-resolution cameras for continuous crop
monitoring. Captured images are preprocessed and analyzed using
optimized deep learning models YOLO for object detection, segmentation,
and lightweight classifiers for disease/nutrient diagnosis running locally via
TensorRT or TFLite for real-time inference. A decision layer applies
thresholds and multi-frame validation to reduce false alarms, with results
published over MQTT that generate farmer alerts. The pipeline supports
OTA updates, crop-specific configuration, and scalability across
environments, enabling timely, actionable insights with minimal
connectivity requirements.

Principal Investigator: Tan Wee Slong

Collaborator: Andrii Seleznov (Petiole)
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