SOLAR Pro. Automatic labeling of solar cell modules

How do you label a solar cell image?

Each column is labeled using the ground truth label. Red shaded probabilities above each solar cell image
correspond to predictions made by the CNN. The upper two rows correspond to monocrystalline solar cells
and bottom two rows to polycrystalline solar cell images.

How do we classify defects of solar cells in el ectroluminescence 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 El images be automatically detected in aPV cell?

However, the analysis of EL images is typicaly a manual process that is expensive, time-consuming, and
requires expert knowledge of many different types of defects. In this work, we investigate two approaches for
automatic detection of such defectsin asingle image of aPV cell.

Can anomaly detection be used as an automatic labeling method?

The goal of this experiment was to prove the feasibilityof using the anomaly detection approach as an
automatic labeling method. To this end,the segmentation results from a model trained on automatic labels
obtained from the previous stage and a model trained with labels created by experts were compared.

Can solar modules be inspected via El imaging?

Visual inspection of solar modules via EL imaging is an active research topic. Most of the related
work,however,focuses on the detection of specific intrinsic or extrinsic defects,but not on the prediction of
defects that eventually lower the power efficiency of solar modules.

Can supervised classification of defective solar cells be used on commodity hardware?
First,we present a resource-efficient framework for supervised classification of defective solar cells using

hand-crafted features and an SVM classifier that can be used on a wide range of commodity
hardware,including tablet computers and drones equipped with low-power single-board computers.

Solar modules are subject to a range of atmospheric events such as rain, wind, and snow and for this reason,
they are usually built ... preliminary benchmark to make an automatic and accurate ...

anomalous patterns within the solar cells from the beginning, using only non-defective samples for training
and without any manual |abeling involved. In a second stage, as defective samples

In the past decades, the huge capacity of solar energy has been established around the world and the energy
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conversion efficiency of photovoltaic (PV) has achieved tremendous improvements ...

The study (Mehta et al., 2018) employed CNN to localize soiling and to classify soil category in solar modules
visible images. The studies (Deitsch et a., 2019, Akramet d., ...

Research attempts have been made to apply machine learning to automate the inspection of defective cellsin
PV modules. Existing studies have built a convolutional neural ...

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. ...

By adding forward bias to a crystalline silicon cell module, the module will emit light of a certain wavelength,
and a charge-coupled device image sensor can capture thelight ...

Solar PV market 4 India has embarked upon an ambitious program, to achieve 40% of electric power installed
capacity from renewable energy sources by 2030. Solar PV modules can be ...

Asshownin Fig. 1, it consists of five modules: (1) A data collection module, which includes material property
datasets from SCAPS simulators and process manufacturing data ...

In a finished module, the solar cell is laminated in a stack of polymers and glass for protection against the
environment, and those layers obscure the surface of the solar cdll. ...

The red shaded circles in the top right corner of each solar cell specify the ground truth labels. The solar cells
are additionally overlaid by CAMs determined using Grad-CAM++ ...
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