SOLAR Pro. Defective classification of photovoltaic
cells

Why is Defect Classification important in PV cells?
The importance of defect classification in PV cellsliesin controlling the quality and output power of PV cells.
The fast and accurate determination of the defect locationsin PV module and cell is very important.

How do we classify defects of solar cellsin electroluminescence images?

We classify defects of solar cells in electroluminescence images with two methods. One approach uses a
support vector machine for fast results on mobile hardware. The second method with a convolutional neural
networkachieves even higher accuracy. Both methods alow continuous monitoring for defects that affect the
cell output.

Can automatic defects classification of PV cells be performed in €l ectroluminescence images?

The present study focuses on automatic defects classification of PV cells in electroluminescence images. Two
machine learning approaches,features extraction-based support vector machine (SVM) and convolutional
neural network (CNN),are used for the solar cell defect classifications.

How to classify defectsin a polycrystalline silicon PV cell?

To classify the seven types of defectsin a polycrystaline silicon PV cell,the proposed machine learning
approaches are applied to the public dataset of solar cell EL images. The successful classification of these
defectsis achallenging task due to the background texture of the cells.

Can adeep CNN architecture achieve high classification performancein PV solar cell defects?

A hybrid deep CNN architecture is proposed to achieve high classification performance in PV solar cell
defects. The proposed method is based on the integration of residua connections into the inception network.
Therefore, the advantages of both structures are combined and multi-scale and distinctive features can be
extracted in the training.

Do crystalline silicon solar cells have Automatic Defect Classification?

Automatic defect classification in photovoltaic (PV) modules,including crystalline silicon solar cells,is gaining
significant attention due to the limitations of manual/visual inspection. However,automatic classification of
defects in crystalline silicon solar cellsis a challenging taskdue to the inhomogeneous intensity of cell cracks
and complex background.

Two machine learning approaches, features extraction-based support vector machine (SVM) and
convolutional neural network (CNN) are used for the solar cell defect classifications. Suitable
hyperparameters, algorithm optimisers, and loss functions are used to achieve the best performance.

In this work, we investigate two approaches for automatic detection of such defects in a single image of a PV
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cell. The approaches differ in their hardware requirements, which are dictated by their respective application
scenarios.

Two machine learning approaches, features extraction-based support vector machine (SVM) and
convolutional neural network (CNN) are used for the solar cell defect classifications. Suitable
hyperparameters, algorithm ...

In this work, we investigate two approaches for automatic detection of such defects in a single image of a PV
cell. The approaches differ in their hardware requirements, which are dictated by their respective application
scenarios. The more hardware-efficient approach is based on hand-crafted features that are classified in a
Support Vector ...

An efficient convolutional neural network model is proposed for fast and accurate detection and classification
of faultsin PV module cells with SqueezeNet, which has fewer parameters and model size using the transfer
learning approach. 2023 4th International Conference on High Voltage...

In this work, we investigate two approaches for automatic detection of such defects in a single image of a PV
cell. The approaches differ in their hardware requirements, which are dictated by...

Therefore, this paper aims to develop a deep learning (DL) system that can accurately classify and detect
defects in Electrouminescent (EL) images of PV cells, more specifically through implementing Convolutional
Neural Networks CNN.

In state-of-the-art there are several works that distinguish between a healthy cell and defective cell, but a
public dataset of possible defects in solar cells has never been published. For this reason, we propose a new
dataset and a preliminary benchmark to make an automatic and accurate classification of defects in solar cells.
The dataset ...

We classify defects of solar cells in electroluminescence images with two methods. One approach uses a
support vector machine for fast results on mobile hardware. The second method with a convolutiona neural

network achieves even higher accuracy. Both ...

Classification of Defective Photovoltaic Module Cells in. Electroluminescence Images . To cite this article: Z
Luo et al 2019 IOP Conf. Ser.: Earth Environ. Sci. 354 012106. View the article ...

In model.py you can find the architecture. In augment.py you can find the augmentation module and in
train.py you can find the training and change the parameters like epoch number. The code for Automatic

classification of defective photovoltaic module cellsin ...

Maintenance and defect detection play crucia roles in ensuring the continuity of energy production. The
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manual inspection of electroluminescence (EL) images of PV modules ...

In this work, we investigate two approaches for automatic detection of such defects in a single image of a PV
cell. The approaches differ in their hardware requirements, which are dictated ...

In this study, a deep convolutional neural network (CNN) model using residual connections and spatial
pyramid pooling (SPP) is proposed for the efficient classification of PV cell defects. The proposed CNN
model is built on the Inception-v3 network.

The proposed classes are one normal class named as a non-defective cell (cnd) and six defective classes (33%
defective cell (c33d), 66% defective cell (c66d), crack defective cell (ccd), defective cells (cd), electrically
separated defective cells (cesd), and material defective cell (cmd). For SVM-based classification, features are
extracted using HOG, KAZE, SIFT, and ...

311 Masking We assume that the solar cells were segmented
fromaPV module,e.g.,us ngtheautomatedal go-rithm we proposed in earlier work [20]. A binary
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