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Dust detection on photovoltaic panel
surface

Overview
This study introduces an automated defect detection pipeline that leverages deep
learning and computer vision to identify five standard anomaly classes: Non-
Defective, Dust, Defective, Physical Damage, and Snow on photovoltaic surfaces. To
build a robust foundation, a heterogeneous dataset of 8973. Solar panel output can
vary widely with factors like intensity, temperature, dirt, debris and so on affecting it.
We have implemented a model on detecting dust and fault on solar panels. These
two applications are centralized as a single-platform and can be utilized for routine-
maintenance and any. Dust deposition reduces this efficiency even more lowering the
energy production and reducing module performance. The optimized algorithm
reportedly performed better than most common algorithms used for dust detection.
An international group of scientists developed a novel.

© 2026 LUP Microgrid Laboratory & Technology - All rights reserved



Page 2/3

Article Content

Solar panel surface dust detection method based on deep learning

Experimental results demonstrate that our model achieves 87.31% accuracy in
detecting dust on solar panel surfaces. Under the same experimental conditions and
dataset, this model …

(PDF) Visual Dust Detection on Solar Photovoltaic Panels Using ...

Nevertheless, the progressive accumulation of dust on photovoltaic surfaces hampers
light transmittance, thereby leading to a substantial decline in power generation
performance.

Using Image Analysis Techniques for Dust Detection Over …

In this work, we developed an artificial vision algorithm based on CIELAB color space
to identify dust over panels in an automatic way. The proposed algorithm uses a
series of images of …

Deep-learning tech for dust detection in solar panels

An international group of scientists developed a novel dust detection method for PV
systems.

Research on detection method of photovoltaic cell …

Compared with other traditional methods, the proposed method using image
processing technology to detect dirt on the surface of photovoltaic panels …

Solar Panel Surface Defect and Dust Detection: Deep …

In recent years, solar energy has emerged as a pillar of sustainable development.
However, maintaining panel efficiency under extreme environmental conditions …

A new dust detection method for photovoltaic panel surface based on ...

At present, the main methods for detecting surface dust on solar photovoltaic panels
include object detection, image segmentation and instance segmentation, super-
resolution image …

Unified Deep Learning Platform for Dust and Fault Diagnosis in …

We have implemented a model on detecting dust and fault on solar panels. These
two applications are centralized as a single-platform and can be utilized for routine-
maintenance and any other checks.

Solar Panel Surface Dust Detection Method Based on Dmwnet Deep …

Dust pollution significantly reduces solar panel efficiency, while traditional detection
methods are subjective and costly. This paper proposes DMWNet, a deep l
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Solar Panel Surface Defect and Dust Detection: Deep Learning

Figure 2 presents the methodological workflow of the proposed solar panel dust and
defect detection model, starting with data collection, labeling, and consolidation of
the dataset.
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