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1. A cost-effective deep learning (DL)-based detector based on the cutting-edge YOLOv4 is proposed to detect PCB surface defects quickly and efficiently.
2. The improved YOLOv4 was evaluated with a customized dataset, collected from a PCB factory, and achieved a high performance of 98.64% on mean average precision (mAP) at 56.98 frames per second (FPS).
3. The improved YOLOv4 reduced the parameter space of YOLOv4 from 63.96 M to 39.59 M and the number of multiply-accumulate operations (Madds) from 59.75 G to 26.15 G.
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May be slightly imbalanced: The article presents the information in a generally reliable way, but there are minor points of consideration that could be explored further or claims that are not fully backed by appropriate evidence. Some perspectives may also be omitted, and you are encouraged to use the research topics section to explore the topic further.
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The article is generally reliable and trustworthy as it provides detailed information about the proposed deep learning-based detector for detecting PCB surface defects, its evaluation results, and its improvements over existing detectors in terms of accuracy, speed, and memory consumption. The article also provides evidence for its claims by citing experimental results from a customized dataset collected from a PCB factory. 
However, there are some potential biases that should be noted in the article such as not providing any counterarguments or alternative solutions to the problem being addressed, not exploring possible risks associated with using this detector such as false positives or false negatives, and not presenting both sides of the argument equally by only focusing on the advantages of using this detector without mentioning any potential drawbacks or limitations. Additionally, there is no mention of how this detector compares to other existing detectors in terms of accuracy or speed which could provide more insight into its effectiveness compared to other solutions.
[bookmark: _Toc5]Topics for further research:
· False positives in deep learning-based defect detectors
· False negatives in deep learning-based defect detectors
· Comparison of deep learning-based defect detectors
· Risks associated with deep learning-based defect detectors
· Limitations of deep learning-based defect detectors
· Advantages of deep learning-based defect detectors
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