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Overview

By applying an electrical current to a PV device, EL imaging captures the
emitted infrared light using a specialized camera, enabling the identification of
defects, cracks, and degradation patterns that are otherwise invisible to the
naked eye. This review paper presents a comprehensive analysis of
electroluminescence (EL) imaging techniques for photovoltaic (PV) module
diagnostics, focusing on advancements from conventional indoor imaging to
outdoor and daylight EL imaging. It examines key challenges, including
ambient light interference. Among the different techniques for the inspection
of the solar cell defects, luminescence techniques provide very useful
information about the spatial distribution of defects. Electroluminescence
performed in dark conditions (nEL) is the most commonly used technique.
Specifically, thermography methods.
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Indoor detection method of photovoltaic panels

  

Comparison of Outdoor and Indoor
PL and EL Images in Si  

In this paper, we present a detailed
characterization of both damaged mono-
and multi-crystalline silicon solar cells
using dEL and dPL, comparing the results
provided by these techniques ...

  

Infrared Computer Vision for Utility-
Scale Photovoltaic Array ...

Among these, infrared thermography
cameras are a powerful tool for
improving solar panel inspection in the
field. These can be combined with other
technologies, including image processing
and machine ...

  

Defect inspection of photovoltaic
solar modules using aerial  

In recent years, aerial defect inspection
methods have emerged as cost-efficient
and rapid approaches, proving to be
reliable techniques for detecting failures
in photovoltaic (PV) systems.

  

From Indoor to Daylight
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Electroluminescence Imaging for PV
Module  

To ensure solar panels function well,
efficient and accurate defect detection of
PV modules is essential. Visual-based
deep learning detection methods, such
as Transformer and 

  

Intelligent monitoring of
photovoltaic panels based on
infrared detection

To address this issue, a new PV panel
condition monitoring and fault diagnosis
technique is developed in this paper. The
new technique uses a U-Net neural
network and a classifier in ...

  

From Indoor to Daylight
Electroluminescence Imaging for PV
Module  

This review paper presents a
comprehensive analysis of
electroluminescence (EL) imaging
techniques for photovoltaic (PV) module
diagnostics, focusing on advancements
from ...

  

Photovoltaic system fault detection
techniques: a review

In this work, different classifications of

Powered by KREATYWNY ENERGY POLSKA



Page 5/6

PV faults and fault detection techniques
are presented. Specifically,
thermography methods and their
benefits in classifying and localizing ...

  

A novel deep learning model for
defect detection in photovoltaic ...

To address the current limitations of low
precision and high image data
requirements in defect detection
algorithms based on visible light
imaging, this paper proposes a novel
visible light ...

  

ST-YOLO: A defect detection method
for photovoltaic modules based ...

Based on the experiences of the
aforementioned researchers and the
summary of existing photovoltaic
module defect detection methods, this
paper proposes ST-YOLO, specifically ...

  

Inspection techniques in
photovoltaic power plants: A ...

The most commonly employed methods
include visual inspections, current-
voltage measurements, infrared
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thermography, and luminescence
imaging.
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