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Abstract: In order to achieve automatic detection of flip and hook defective needles, a syringe needle eligibility detection method

based on BP neural network was proposed. Firstly, there are several preprocessing steps including the needle image de-nosing,

needle target segmentation and needles contour extraction. Next, needles feature extraction followed by boundary region invariant

moment method and needle edge curvature. Then, the designed BP neural network is trained by the samples of the qualified

needles, bent needles, and inverted needles. Finally, the quality of the needle is tested by the trained BP neural network.

Through a lot of real needle detection experiment, the proposed method is effective and can be used in actual production.
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Fig. 1 Three states of the syringe needle
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Table 1 Results of detection

States o Ouipw Result
®, D, D, K e a b

Accepted 1.04553 1.922 15 1.35247 5.638 67 3.89220 0.0015 0.376 6 Accepted
Hooked 1.04553 1.922 15 1.35247 5.638 67 3.89220 0.0356 0.996 8 Hooked
Hooked 0.83629 1.48131 1.28543 18.961 21 24.979 76 0. 068 09 0.998 8 Hooked
Hooked 0. 865 88 1.650 58 0.960 55 0.017 98 1.094 59 0.0149 0.005 8 Hooked

Accepted 1.013 63 1.478 20 -1.35779 0. 13170 0.752 17 0.990 6 0.9989 Accepted
Flipped 0.50485  0.99603  -1.47696  0.14186  1.51852 0.9890 0.9990 Flipped
Flipped 0.673 50 0.971 93 0.81596 3136.92919 161.46463 0.0052 0.9862 Flipped
Hooked 0. 870 31 1.662 31 0.700 32 0.933 46 0.347 10 0.0162 0.0069 Hooked

Accepted 0.991 96 1.43594 -1.87537 0.291 24 1.276 09 0.993 1 0.9993 Accetptd
Hooked 0. 878 50 1.554 28 1.37397 11.498 36 3.576 04 0.0049 0.9795 Hooked
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