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[Abstract]

This paper implemented a drill bit foreign matter inspection system based on the YOLO V3 algorithm
and evaluated its performance. The study trained the YOLO V3 model using 600 training data to
distinguish between the normal and foreign matter states of the drill bit. The implemented inspection
system accurately analyzed the state of the drill bit and effectively detected defects through automatic
inspection. The performance evaluation was performed on drill bits used more than 2,000 times, and
achieved a recognition rate of 98% for determining whether resharpening was possible. The goal of
foreign matter removal in the cleaning process was evaluated as 99.6%, and the automatic inspection
system could inspect more than 500 drill bits per hour, which was about 4.3 times faster than the existing
manual inspection method and recorded a high accuracy of 99%. These results show that the automated
inspection system can dramatically improve inspection speed and accuracy, and can contribute to quality
improvement and cost reduction in manufacturing sites. In future studies, it is necessary to develop more

efficient and reliable inspection technology through system optimization and performance improvement.

» Key words: YOLO v3, Drill Bit, Foreign Material Detection, Automated System,
PCB Manufacturing Process
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I. Introduction
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Fig. 1. YOLO Algorithm Architecture
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II. Preliminaries
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Fig. 2. Drill bit re—sharpening process

2. Related works
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ITII. System Design & Implementation

1. YOLO Algorithm training data
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2. System Structure
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3. Implementation of the inspection system
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IV. Experiments and Results
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Table 3. Results of good and bad drill bits after
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