
Infrared detection of cracks in
photovoltaic panels

How are infrared defect images used in photovoltaic modules?

Firstly,the defect images of open-source photovoltaic modules and their existing problems are analysed; based

on the existing problems,image enhancement and data enhancementare performed on the infrared defect

images of photovoltaic modules,so that the infrared images meet the requirements of image availability and

sample quantity.

 

How to improve the quality of infrared images of PV modules?

According to the characteristics of low contrast and unbalanced number of images in the dataset,the histogram

equalization and Mixup methodare used to enhance the quality of infrared images of PV modules,thereby

improving the accuracy of PV module fault diagnosis based on infrared images and deep learning methods.

 

Is there a fault diagnosis method for PV modules based on infrared images?

Here,a fault diagnosis method for PV modules based on infrared images and improved MobileNet-V3 is

proposed.

 

How can IRT be used to detect and diagnose defects in PV panels?

The integration of IRT with deep learning plays a pivotal role in detecting and diagnosing defects in PV panels

[115,116]. Initially,the technique of IRT is employed to capture thermal imagesof the PV panels.

 

Can IRT and deep learning help detect defects in PV panels?

In summary,the fusion of IRT and deep learning offers an efficient and highly accurate solutionfor detecting

defects in PV panels. It holds the potential to play a crucial role in the monitoring and maintenance of PV

energy systems.

 

How to detect small cracks in PV modules?

Detecting small cracks in PV modules is a challenging task. These cracks can occur during

production,installation and operation stages. Electroluminescence (EL) imaging test procedureis often used to

detect these cracks. Defective images with linear and star cracks obtained from EL are collected.

The integration of IRT imaging and deep learning techniques presents an efficient and highly accurate solution

for detecting defects in PV panels, playing a critical role in monitoring and maintaining PV energy systems.

Defects in photovoltaic panels are generally detected by analyzing infrared images taken by drones. However,

the photovoltaic panel defects to be detected in infrared images are small, ...

Solar energy has received great interest in recent years, for electric power generation. ... Akram et al.

introduced two ML-based models to detect PV panel defects from infrared images: (1) an ...
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The detection of defects in solar cells based on machine vision has become the main direction of current

development, but the graphical feature extraction of micro-cracks, especially cracks with complex shapes, still

faces formidable challenges due to the difficulties associated with the complex background, non-uniform

texture, and poor contrast between ...

Detecting defects on photovoltaic panels using electroluminescence images can significantly enhance the

production quality of these panels. Nonetheless, in the process of defect detection, there ...

PDF | In this paper, a technique is presented to detect micro-cracks on photo-voltaic cells by infrared
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Photovoltaic (PV) cell defect detection has become a prominent problem in the development of the PV

industry; however, the entire industry lacks effective technical means. In this paper, we propose a

deep-learning-based defect detection method for photovoltaic cells, which addresses two technical challenges:

(1) to propose a method for data enhancement and ...

Wang Xing et al. [12] proposed a novel PV panel condition monitoring and fault diagnosis technique in which

a well-trained U-Net neural network and decision tree were combined and the infrared ...

Infrared imagery is not widely available to researchers. In order to combat the lack of publicly available data

on infrared imagery of anomalies in solar PV, this project presents a novel, labeled dataset to facilitate

research to solve problems well suited for machine learning that can have environmental impact. ... Panels

blocked by ...

In this paper, a technique is presented to detect micro-cracks on photo-voltaic cells by infrared thermography.

The originality of the system comes from the thermoelectric stimulation used to ...

With the rapid progress of science and technology, energy has become the main concern of countries around

the world today. Countries are striving to find alternative bioenergy, and solar energy has attracted worldwide

attention due to its renewable and pollution-free characteristics [].The photovoltaic industry that came into

being based on solar energy has ...

In light of the continuous and rapid increase in reliance on solar energy as a suitable alternative to the

conventional energy produced by fuel, maintenance becomes an inevitable matter for both ...

1 INTRODUCTION. Deployment of solar photovoltaics (PV) has increased exponentially in the past years.

Newly installed solar capacity is projected to reach 341 GW in 2023, reflecting a growth rate of 43 percent ...

According to the characteristics of low contrast and unbalanced number of images in the dataset, the histogram
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equalization and Mixup method are used to enhance the quality of infrared images of PV modules, thereby ...

This process facilitates the defect detection with infrared thermography by separating the solar panel

information from the background information, and extracting the possible feature to quantify the faults. ...

(2014) Cracks in solar cell metallization leading to module power loss under mechanical loads. Energy

Procedia 55:469-477. https ...

Broken panels, Cracks, Micro-cracks (Hairline), Dust/Snow, Bird droppings and Hotspot defects can be

identified from images of solar panels taken from high-definition CCD cameras or aerial drones. ... (MNN),

MMPT algorithms and Near-Infrared (NIR) systems are some of the prominent methods that are discussed in

the forthcoming chapter for ...
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