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摘要：目的  针对芯片包装载带在生产过程中经常出现的型腔底部和边缘变形、穿孔等缺陷的检测问

题，提出一种机器视觉检测方法。方法  首先离线准备配准模板及标准模板图像，然后根据模板在

生产过程中进行在线检测。在检测过程中由传感器触发采集待检测型腔图像，然后通过模板匹配   
方法配准模板图像和待检测图像，并进行异或运算检测两图像差异从而定位缺陷。结果  实验证明

边缘变形检测最大错误率为 0.45%，底部变形检测最大错误率为 0.50%，穿孔检测最大错误率为

0.35%，每帧图像检测平均耗时为 0.22 s，满足用户错误率不超过 1%和每帧耗时不超过 0.5 s 的要求。

结论  该方法能够实时检测芯片载带边缘变形、穿孔等缺陷，有效地实现载带加工生产过程中的质

量监控。  
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Machine Vision Detection Method for Chip Carrier Defects 

WEI Hong-lei, JIANG Zhi-liu, XU Jia-heng, KONG Xiang-zhi, SHANG Ye-tong, TONG Qiang 

(School of Mechanical Engineering and Automation, Dalian Polytechnic University, Liaoning Dalian 116034, China) 

ABSTRACT: An efficient and accurate machine vision detection method was proposed to detect the deformation and 

perforation at the bottom and edge of the cavity of chip packaging carrier tape. The registration template and standard 

template images are prepared offline and then detected online during production. During the detection process, the cavity 

image to be detected is triggered by the sensor, and then the template image and the image to be detected are registered by 

the template matching method, and the XOR operation is performed to detect the difference between the two images so as 

to locate the defect. Experiments show that the maximum error rate of edge deformation detection is 0.45%, the maximum 

error rate of bottom deformation detection is 0.50%, and the maximum error rate of perforation detection is 0.35%. The 

average detection time of each frame is 0.22 s, which meets the user's requirement that the error rate is less than 1% and 

the time of each frame is less than 0.5 s. This method can detect the edge deformation and perforation of the chip in real 

time, and effectively realize the quality monitoring in the process of chip loading processing. 

KEY WORDS: chip carrier; defect detection; machine vision; image XOR operation 
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表 1  边缘变形检测实验结果 
Tab.1 Experimental results of edge deformation detection 

编号 时间 报警数 虚警数 漏警数 虚警率/% 漏警率/% 错误率/% 耗时/s 

1 9:00 100 0 0 0 0 0 0.21 

2 10:00 100 0 0 0 0 0 0.20 

3 11:00 101 1 0 0.05 0 0.05 0.20 

4 14:00 101 1 0 0.05 0 0.05 0.20 

5 15:00 103 3 0 0.15 0 0.15 0.21 

6 16:00 103 3 0 0.15 0 0.15 0.22 

7 18:00 105 5 0 0.25 0 0.25 0.21 

8 19:00 108 8 0 0.40 0 0.40 0.22 

9 20:00 106 6 0 0.30 0 0.30 0.21 

10 21:00 109 9 0 0.45 0 0.45 0.21 

 
表 2  底部变形检测实验结果 

Tab.2 Experimental results of bottom deformation detection 

编号 时间 报警数 虚警数 漏警数 虚警率/% 漏警率/% 错误率/% 耗时/s 

1 9:00 100 0 0 0 0 0 0.21 

2 10:30 99 0 1 0 0.05 0.05 0.22 

3 11:30 101 2 1 0.10 0.05 0.15 0.20 

4 13:30 101 1 0 0.05 0 0.05 0.23 

5 15:00 103 4 1 0.20 0.05 0.25 0.21 

6 16:00 103 5 2 0.25 0.10 0.35 0.20 

7 18:00 104 6 2 0.30 0.10 0.45 0.24 

8 19:00 110 11 1 0.55 0.05 0.60 0.21 

9 20:00 105 7 2 0.35 0.10 0.45 0.23 

10 21:00 109 10 1 0.50 0.05 0.55 0.21 

 
表 3  底部穿孔检测实验结果 

Tab.3 Experimental results of bottom perforation detection 

编号 时间 报警数 虚警数 漏警数 虚警率/% 漏警率/% 错误率/% 耗时/s 

1 9:00 100 0 0 0 0 0 0.19 

2 10:30 101 1 0 0.05 0 0.05 0.22 

3 11:30 103 3 0 0.15 0 0.15 0.21 

4 13:30 101 1 0 0.05 0 0.05 0.21 

5 15:00 102 2 0 0.10 0 0.10 0.23 

6 16:00 103 4 0 0.20 0 0.20 0.21 

7 18:00 107 7 0 0.35 0 0.35 0.21 

8 19:00 105 5 0 0.25 0 0.25 0.23 

9 20:00 107 7 0 0.35 0 0.35 0.20 

10 21:00 109 7 0 0.35 0 0.35 0.20 
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        a 轮廓变形     b 底部变形     c 底部穿孔 
 

图 7  缺陷检测结果示例 
Fig.7 Examples of defect detection results 

 

4  结语 

在利用平板光源照明突出缺陷特征的基础上，通

过模板匹配方法配准模板图像和待检测图像，并进行

异或运算检测两图像差异进行芯片载带缺陷检测。实

验结果显示每帧图像检测平均耗时 0.22 s，边缘变形

检测错误率为 0.45%，底部变形检测错误率为 0.50%，

穿孔检测错误率为 0.35%，满足企业错误率不超过 1%
和每帧耗时不超过 0.5 s 的要求。实验结果表明该方

法能够实时检测芯片载带边缘变形、穿孔等缺陷，有

效地实现载带加工生产过程中的质量监控。以文中方

法为基础设计的监测软件已经在企业得到了实际应

用，有效地提高了工作效率、检测精度和稳定性，取

得了良好的效果。 
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