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改进 NCC 算法在铝塑药板包装缺陷检测中的应用 
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摘要：目的 鉴于传统归一化互相关算法（Normalized cross correlation, NCC）存在计算量大及无法适应

图像旋转的缺陷，提出一种改进算法，能快速完成对泡罩区域的提取，以及对铝塑药板缺损、漏装等缺

陷的识别。方法 首先对原始图像进行预处理，然后通过仿射变换使其变换至指定位置，接着提取其单

个泡罩区域作为模板并构建积分图，最后获取待测图像，变换至相同位置后进行查表式匹配。结果 与

传统方法相比，改进后算法速度得到极大提升，对为 1920×1200 图片的匹配时间仅为 21 ms，对实验样

品的检测误检率为 0，漏检率为 3.5%。结论 改进后的 NCC 匹配算法在满足精度要求的同时具有较快的

速度优势，能较好地适用于铝塑泡罩包装缺陷检测中对泡罩区域的快速提取，药粒缺损 10%以上缺陷及

漏装缺陷的识别。 
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Application of Improved NCC Matching Algorithm in the Detection of  
Packaging Defects of Aluminum Plastic Blisters 

WANG Jun, GE Bin, CHEN Yi-nan, LU Jing, LI Chao 

(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,  
Shanghai 200093, China) 

ABSTRACT: The work aims to propose an improved algorithm to quickly complete the extraction of blister area, and 
complete the defect identification of aluminum plastic plate, such as defect, missing, etc. in view of the shortcomings of 
traditional NCC algorithm, such as large calculation and failure to adapt to image rotation. Firstly, the original image was 
preprocessed and then transformed to the designated position by affine transformation. Secondly, a single blister area was 
extracted as a template and an integral map was constructed. Finally, the image to be measured was obtained, and then 
transformed to the same position for table matching. Compared with the traditional method, the speed of the improved 
algorithm was greatly improved. The matching time of 1920×1200 images was only 21 ms, the detection error rate of the 
experimental samples was 0, and the missed detection rate was 3.5%. The improved NCC matching algorithm not only 
meets the accuracy requirements, but also has the advantage of faster speed, which can be well applied to the rapid ex-
traction of blister areas in the defect detection of aluminum plastic blister packaging, and the identification of defects with 
more than 10% of drug particle and missing loading defects. 
KEY WORDS: NCC; aluminum plastic blister plate; integral diagram; template matching 
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图 8  改进 NNC 匹配效果 
Fig.8 Matching effect of improved NNC 

 
表 2  缺陷样品种类及数量 

Tab.2 Types and quantity of defective samples 

类别 缺损缺陷样品数量 漏装缺陷样品数量 粉末缺陷样品数量 裂片缺陷样品数量 总计

改变角度后样品数量 56 44 34 26 160

实际样品数量 28 22 17 13 80 
 

表 3  检测结果汇总 
Tab.3 Summary of detection results 

类别 样本数量 缺陷样本数量 误检率 漏检率/% 

改变角度后样品数量 400 160 0 3.5 

实际样品数量 200 80 0 3.5 

 

4  结语 

由实验结果可以看出，文中算法在传统 NCC 匹

配的基础上利用仿射变换使之能适应图像的旋转，结

合积分图算法先构建积分图，完成图像像素值积分的

预计算，大大降低匹配过程中的计算复杂度。改进的

NCC 匹配算法在不改变精度的情况下，匹配速度快

的特点使其能够在铝塑泡罩药品包装缺陷检测过程

中完成快速提取泡罩区域的任务，同时对于缺损、漏

装缺陷能有较好的识别效果。在工业生产中，针对种

类不同的药板，该方法需要适当改变阈值。若要进一

步减少漏检率，可在匹配完成后进一步针对细小缺陷

进行图像分割。由于文中实验所选样本较少，若使用

更多样本，识别准确率依实际情况不同可能会发生一

定变化。 
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