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Defect Detection for Needle Cap of Injection Based on Machine Vision

TANG Qi-hui, GU Zi-ying, LI Zhen-hua

(School of Control Science and Engineering, Shandong University, Jinan 250061, China)

ABSTRACT: Packaging detection is the key to ensuring product quality on the production line. The work aims to propose
a practical algorithm based on machine vision for defect detection of the needle cap of the injection, regarding the prefilled
injection. Firstly, the algorithm used the histogram bimodal method which took grayscale distribution probability as the
measurement standard for the threshold segmentation of the image. Then, four regions extended with the characteristic
corner as the center were subject to characteristic analysis. The detection of left and right corners at the lower edge of cap
were made to calculate the cap height. The straight-line fitting of symmetry axis point set was conducted by segments to
get all possible slopes and intercepts of the symmetry axis. The optimal symmetry axis and inclination of cap were calculated
based on the edge information. The detection of algorithm defects was verified by multiple sets of images. The experimental
results showed that the detection rate reached 97.86%. The proposed algorithm can detect various defects of the needle cap
and classify the unqualified products.
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Tab.1 Comparison of three detection algorithms for symmetry axis
(=) /ms
(=)
1 2.80 3.52 3.09 2.85 5.2 9.1 8.4
2 -0.15 -0.23 -0.18 -0.16 5.5 9.0 7.9
3 0.50 0.22 0.62 0.52 5.9 8.9 7.5
4 -3.00 -4.68 -3.01 -2.99 5.7 9.1 7.9
5 0.00 0.02 0.01 0.02 5.2 8.7 7.3
6 2.25 3.34 2.54 2.44 6.3 9.8 8.3
7 1.20 1.06 1.17 1.20 5.8 9.0 8.0
8 1.05 1.00 1.00 1.04 5.8 8.8 8.1
G SO AL R A2 AT ] R 7.9 ms, Sk Rl
SRR 5.7, 9.1 mso FEAREXS BRI A 5E 4
FITEBL T, SCHRBIRTEE TR ) LA TR sh i ik . (N) ( (0O (H)
31 Q) (NI
(ER) (CR) 2
97.86%
1)
2
Tab.2 Detection rate results of different types of defects
15) 75 N BRFERAE! NI ER/%  CR/%
SLIREREL 30 Cc/Q 0 0 100
0.05° 10 o ST EGEE2 30 H/Q 1 3.33 96.67
.05
SEERES 40 C/H 1 2.50  97.50
7.50 mm 10.0 mm SR E G4 40 C/H/Q 1 250  97.50
15.0 mm <0.85° SAEBME 140 C/H/Q 3 214 9786
6
3.2 3
Matlab
3
Tab.3 Experiment results of defect detection algorithm
Fe5 L (BEH) L (BEH IL-L| L/L JEEMRBRE /() wREE AT ialllEs
1 98 113 15 0.8673 2.85
2 131 129 1.0155 -0.16
3 112 121 0.9256 0.52
4 120 101 19 1.1881 -2.99
5 117 118 0.9915 0.02
6 130 130 1.0000 0.03
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