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Empty bottle texture area defect detection based on POBT
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Abstract : To solve the problem that the existing glass bottle detection algorithm only aimed at the smooth surface with no pattern, a glass
bottle texture area detection algorithm based on the POBT ( phase only based transition) is proposed in the paper. The method first
calculates the glass bottle center axis according to the bottle body gray projection, then obtains defect image by removing all the patterns
through POBT, which including the process of nomalization in frequency domain to eliminate low frequency component of the glass
texture area. At last, it extracts defects by using adaptive probability refined thresholding segmentation on the POBT image and compares
the segmentation method with three conventional methods. The experiment result shows that aimed to the glass bottle glass texture area,
the method can achieve high-precision detection with rapid speed of the glass bottle texture area.
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Fig. 13 Bottle location detection result
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Table 1 Glass bottle feature

o Al AiE/ml B0 L TR SRR EER

(a) M 330 @ & 72 190 x 500
(b) ZM 330 %K H X 20 190 x 500
(¢) M 330 & H &I 18 190 x 500
(d) Hm 518 #E fF 0 & 36 190 x 540
(e) M 600 & AH X 36 190 x 560
(f) ML 600 &t A K& 36 190 x 560
(g) HJH 500 &M X K& 36 190 x 540
(h) HjfE 500 @ &% A 36 190 x 540
(i) R 500 AR B G 36 190 x 540
() " 600 & & & 36 190 x 560
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Table 2 Comparison of bottle location detection result

AT RSB ke RRRE I

A
Gi% PR ORI, E% ﬁ:_ﬂ'ff PEg/ W
pixels pixels pixels pixels ms
(a) 93 90 3 0.67 3 0.61
(by 88 89 1 0.66 2 0.66
(¢) 36 32 3 0.77 3 0.71
(d) 92 92 0 0.58 2 0.66
(e) 86 86 0 0.72 2 0.67
(f) 87 88 1 1.38 2 1.12
(g) 97 98 1 0.89 7 0.73
(h) 89 91 2 0.88 1 0.83
) 83 85 2 0.72 2 0.84
(j) 101 101 0 0.76 1 0.82

AR S X TR AN T 30U — T 200 B P R 1
BUXF IR E O SR T T 5000, S 45 S 3k 2 iR
SIHTER 2(a) ~ (o) Z5AE AT, MR 1 UGk SO i
SE AR B 1E e 5 224 W BRI I S A 7 o R
TR FR 5 K ) BB SRR Ak 5 44 1R PTG 100 T, 38 30 o
P TEBE RS & h i — L A S, TR 2(d) ~
(3) P AR v SRR B RRE TR ZE AR, (HIE ALY
TSR AR T AR e 22, e KR 22388 7 MR
SRR ARSI T O L, S B
DGy TR, 245 B a6 A 5L ROR , S
B R 2, WO B B AT i Dz )

ASEG XS 324 ANPERGRHAT TR, Hh A 20
B BL 20 Yk, B0 18 ¥R, i B 2 45 HE 0, i B
{7 23RS 0. 85 ms,

4.2 IR S M0 LB ER B SR A0 A T 3058

X B BT 43 X AN E 14 iR ARic A 553 A B R
SRR B AL U) S5 35 4, Pl St I S A8 RS U AR 4 s i B
T4 N B S O B X8k, B A S AR i R
A3 ARic C MBSO B AN, B T3 A5 SR8 5
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Pl 14 BRI DX I8 R LI RS X Ik 5 )

Fig. 14 Bottle texture area detection note
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Fig. 15 POBT transformation result

FRGERIBRIE 73 R 7 1A < [ 52 BIEL 2 3%, Otsu 23351
BRI . RSO ERIB IE A IS N B AR 23 #1007
S35 1 RE B {E ST #, Otsu 231, B FIBEAT T 1L, Lo
B BRI B ] o AR i R g (B 1) EAR AR PR
2t POBT A5 i) B8, Otsu 231 F 73 1) A& 1E 20 K1 b
Hzg ik POBT IR . FHXT 4 i Sy L 80 fr) A0 DU S 1X
S TR, DA 7 1 6f FEEA T A B Y S S 45 R AN 3 3
A4 Fr7r , DO 53 ) B R ik 16 s, Heh
16 (a) 2y Ja A RS AT, I 16 (b)) Sy [ % B 46 531 A T
K%, [ 16 (c) iy POBT A8 #8418 16 (d) 2 Otsu 73]
KPR, P 16 (e) A o3 HIAG DN 115, B 16 (£) A HE
FABIE [ 1N R TR I R . 2 4, P20
[E]$5 M POBT A2 46 731 J7 v % PR 3k A5 Ak 380 e A i)
], B S ms, BRI (] D xf P48 k4T POBT 72
MR ARG TE B (A 73 #1 i e A E T RN ], B0 0 ms

R3 MMM SR X POBT ki) 53 BB i8]

Table 3 POBT threshold segment time (ms)
P14 POBT It 7 1 s lEAE i s
S (4 Owsu 73] ¥EAH] BIESFH
(a) 4.93 0.03 1.72 0.27 8.68
(b) 4.92 0.05 2.81 0.17 9.90
(e) 6.38 0.02 2.23 0.22 12. 11
(d) 5.14 0.05 2.25 0.21 14.19

&4 POBT ERZEES BT EMRELLR
Table 4 Comparison of POBT threshold

segment performance

7% r— FEE CFREI R il

DikiS Bf[a]/ms B [E]/ms /% R/ %
[EERE 179 0.04 5.94 44 56

0TSU 179 2.14 8.05 66 34
WfissE 179 0.27 6.17 24 76
BIESE 179 12.27 18.07 3 97
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Fig. 16  Experiment result
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Fig. 17 Detection results without POBT
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