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Defect Detection Method for Drug Packaging with Aluminum Plastic Bubble Cap

FANG Wen-xing', WANG Ye*
(1.Beihang University, Beijing 100191, China; 2.Beijing University of Technology, Beijing 100124, China)

ABSTRACT: The work aims to detect the defects of drug packaging with aluminum plastic bubble cap by means of ma-
chine vision technology, regarding such packaging defects as low efficiency, high cost and poor stability in the manual
detection of drug with aluminum plastic bubble cap. A defect detection algorithm framework consisting of a fast robust
feature SURF extraction algorithm, a BOW algorithm and a one-class support vector machine were adopted and the
defect detection system for the drug packaging with aluminum plastic bubble cap was developed. Based on the expe-
rimental platform, 280 images of drug with aluminum plastic bubble cap were obtained, and the defects of 180 images
were detected in the proposed method. The experimental results showed that, when the threshold was 1,900, the num-
ber of visual words was 120 and the penalty factor was 0.9, the accuracy of the proposed method was 99.4%. The pro-
posed method improves the accuracy and stability of the defect detection of drug packaging with aluminum plas-
tic bubble cap.
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Fig.1 Whole process of drug defect detection algorithm
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Fig.5 Experimental platform for image acquisition of drug
packaging with aluminum plastic bubble cap
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Tab.2 Detection result of K value when SURF threshold is set as 1800
K1 FP EN(KD)  FNOWH)  FENURHEMEI)  FNCRZ2S¥)  FN W%  iRER/% fERR%
20 25 0 0 0 0 0 25.0 0.0 86.1
30 13 0 0 0 0 0 13.0 0.0 92.8
40 10 0 0 0 0 0 10.0 0.0 94.4
50 8 0 0 0 0 0 8.0 0.0 95.6
60 7 0 0 0 0 0 7.0 0.0 96.1
70 6 0 0 0 0 0 6.0 0.0 96.7
80 9 0 0 0 0 0 9.0 0.0 95.0
90 7 0 0 0 0 0 7.0 0.0 96.1
100 6 0 0 0 0 0 6.0 0.0 96.7
110 7 0 0 0 0 0 7.0 0.0 96.1
120 5 0 0 0 0 0 5.0 0.0 97.2
130 7 0 0 0 0 0 7.0 0.0 96.1
3 SURF 1900 K
Tab.3 Detection result of K value when SURF threshold is set as 1900
K1{§ FP EN(KD)  FNOWH)  FENGRHEMEI)  FNCRZ2S¥)  FN W%  iRER/% fElR/%
20 24 0 0 0 0 0 24.0 0.0 86.7
30 10 0 0 0 0 0 10.0 0.0 94.4
40 5 0 0 0 0 0 5.0 0.0 97.2
50 6 0 0 0 0 0 6.0 0.0 96.7
60 3 0 0 0 0 0 3.0 0.0 98.3
70 2 0 0 0 0 0 2.0 0.0 98.9
80 6 0 0 0 0 0 6.0 0.0 96.7
90 4 0 0 0 0 0 4.0 0.0 97.8
100 6 0 0 0 0 0 6.0 0.0 96.7
110 7 0 0 0 0 0 7.0 0.0 96.1
120 1 0 0 0 0 0 1.0 0.0 99.4
130 4 0 0 0 0 0 4.0 0.0 97.8
4 SURF 2000 K
Tab.4 Detection result of K value when SURF threshold is set as 2000
K1{§ FP EN(BKD)  FNOWH)  FENGRHEMEI)  FNCRZ2S¥)  FN W%  iR6ER/% fElR%
20 12 0 0 0 0 0 12.0 0.0 933
30 12 0 0 0 0 0 12.0 0.0 933
40 9 0 0 0 0 0 9.0 0.0 95.0
50 7 0 0 0 0 0 7.0 0.0 96.1
60 8 0 0 0 0 0 8.0 0.0 95.6
70 5 0 0 0 0 0 5.0 0.0 97.2
80 8 0 0 0 0 0 8.0 0.0 95.6
90 8 0 0 0 0 0 8.0 0.0 95.6
100 6 0 0 0 0 0 6.0 0.0 96.7
110 5 0 0 0 1 1 5.0 1.3 96.7
120 6 0 0 0 0 0 6.0 0.0 96.7
130 8 0 0 0 0 8.0 0.0 95.6
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SURF A R WREm s, RS
1800 5.0 0.0 97.2 2.2 Cc
1900 1.0 0-0 994 B B N 1900 FERZEHL K {0 120 B,
2000 6.0 0.0 9.7 BB AE T R C ARG SR L 6.
6 SURF =1900 BoW K=120 C
Tab.6 Detection result of C, SURF threshold=1900 and k=120 (number of clusters of BoW model)
ETIREL  FP FN(Bukr) PNk  FNGR{EBHR)  FNCEEFY) FN OWKER/%  RER/%  EHR%

0.1 3 0 0 0 0 0 3.0 0.0 98.3
0.2 5 0 0 0 0 0 5.0 0.0 97.2
0.3 3 0 0 0 0 0 3.0 0.0 98.3
0.4 3 0 0 0 0 0 3.0 0.0 98.3
0.5 4 0 0 0 0 0 4.0 0.0 97.8
0.6 3 0 0 0 0 0 3.0 0.0 98.3
0.7 3 0 0 0 0 0 3.0 0.0 98.3
0.8 2 0 0 0 0 0 2.0 0.0 98.9
0.9 1 0 0 0 0 0 1.0 0.0 99.4
1.0 3 0 0 0 0 0 3.0 0.0 98.3

T AT AT S I AE S AT, AR PR g 4 e )
BRSSP ENRE, MBE R CEBK, ULIHBORE
BB S, YT one-class SVM ki, CIEALL
e R APBER I RN, 24 CEROK, #B ek 55
7S [, FPR & C EH/NE K, X C
{HM 0.9 BF ACC ik F 5 KAH 99.4%, FrLL, &5+
C A] AP AE — o 2 as 1y 43 MR

2.3 SVM

i [ 2 B 1900, BEE K {Hoh 120 FIfE
SHRBCIH RN 0.9 1, 152 sE Rk 7,

one-class SVM

7 one-class SVM  SVM

Tab.7 Comparison of detection results between
one-class SVM and SVM

Va3 R/ % WK% KIER R %
one-class SVM 1.0 0.0 99.4
SVM 7.0 5.0 93.9
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