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How can pp-Yolo detect dust accumulation on photovoltaic panels?

Their approach calculated GPS positions of defects and optimized UAV cleaning paths, achieving high

detection accuracy and low localization error. In 2024, Sun T et al. 29 presented a method for detecting dust

accumulation on photovoltaic panels using the PP-YOLO deep learning algorithm.

 Can image-processing improve surface defect detection in PV panels?

These technologies enable the rapid, accurate, and scalable identification of panel defects, even in complex

environments. This study integrates fundamental image-processing techniques with deep-learning approaches

to address the challenge of surface defect detection in PV panels.

 Can drone technology improve photovoltaic panel defect detection?

To the best of our knowledge, this marks the first application of this approach to photovoltaic panel defect

detection. The study aims to contribute to real-time automatic detection systems, reducing reliance on human

labor by leveraging drone technology, thereby lowering operational costs for photovoltaic power plants.

 Can R-CNN improve anomaly detection for PV cell defects?

In 2022,Alaa et al. 21 enhanced anomaly detection for PV cell defects using Faster R-CNNwith lightweight

attention modules,improving crack detection in complex scenes.

This article proposes an intelligent detection system for photovoltaic panel contamination based on YOLOv8n,

named, which establishes a six-level classification standard to address the ...

In order to enhance the model''s ability in detecting defects on photovoltaic panels and improve the detection

accuracy while reducing the number of parameters, as illustrated in Figure 2, ...

Shao et al. [11] introduced a novel method for detecting dust on photovoltaic panel surfaces based on deep

learning. A new, enhanced Adam optimization algorithm is proposed in this ...

Bird droppings, which often resemble PV panel defects, are the primary surface contaminants. To enable

accurate detection of surface contamination and defect for autonomous ...
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As photovoltaic (PV) power plants expand, module surface contamination critically reduces their efficiency

and reliability; however, precise classification of contamination types remains ...

This paper proposes a method of using visible light images (RGB colour space) captured by UAVs to

automatically segment PV panels and automatically classify contaminated PV panels. A ...

In view of the reduced power generation efficiency caused by ash or dirt on the surface of photovoltaic panels,

and the problems of heavy workload and low efficiency faced by manual ...

The literature on the application of thermal imaging and artificial intelligence (AI) for defect identification in

solar photovoltaic (PV) panels encompasses a wide range of studies spanning ...

A custom dataset was constructed by combining a public PV panel defect database with field-collected

images, further expanded through data augmentation and self-training strategy.

Once contamination is detected, UGVs or robotic cleaning units can selectively clean only the affected

regions, avoiding panels that require repair. This proposed method reduces resource ...
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