FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.11.018

FIEBE 1 H BE 2418 | 2021 F11 A | RSV

ETHHRARTNERBERELZQN RR LT

Design of on line detection system for cigarette capsules

based on machine vision
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Abstract: Objective
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At present, mechanical screening method is
widely used in cigarette capsules size separation, which has some
problems, such as low size detection accuracy, unable to separate
different color capsules, leakage capsules and so on. Aiming at
the quality detection of cigarette capsules, a quality detection sys-
tem of cigarette capsules is designed and constructed, which in-
tegrates the functions of feeding transmission, machine vision im-
age processing and rejection of unqualified products. Methods: In
the detection system, the improved inter class variance method
was used to extract the single shot image, and the automatic de-
tection of shot quality was realized by gray analysis, unlimited
transformation and improved minimum circumscribed circle algo-
rithm. After the automatic image inspection was completed, and
it would be rejected by the designed rejecting mechanism for un-

qualified products. Results: Through repeated experiments and
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application analysis, the total false detection rate of diameter or
shape or worn capsules of unqualified capsules was less than 3%.
It was showed that the proposed method could accurately
eliminate unqualified capsules, which verified the feasibility and
reliability of the system. Conclusion: The design of online detec-
tion system for cigarette capsules based on machine vision can
complete the automatic online detection of the quality of the cap-
sules, improve the detection speed and accuracy, and have refer-
ence value for improving the competitiveness of the market of the
explosive capsules.

Keywords: cigarette; capsules; machine vision; on line detection

A AR TR P R A ek A i r) RO IR Wt R Al
B MR Bk ¥, HBE R 15~40 mg, R 2K
2.8~3.5 mmvmﬁm[ﬁ]%‘%q‘%lﬂizmlﬂE"J%ﬁ@»%ﬁﬁ:\r?’:
AR AR T T AR R B A R Bk G MR A R A
A R G A A S AR AR AR R AT A Dol A
TR Z 8 M0 7= Al i 32 7T . X A R R Y IR
RN E R R AR TR B R T 2T B
A TR R B A . H R 22 R T A I = SR A T
B RGHIfi s fL A LA IR 28 . A A IT R & B N T IR
W77 3o T R A AR /N i A I B A & KA
N RSB 7 o A 1 57 L g R 0 R R R I A L s e A
J5 A7 AR R R A A 7= i R IR JC ik 2 50 H [
G I A T A6 3R I A B o Y SRR R IR K R AE 500
KA.

BLEF LG & — T S H AR A 45 B R AL 3 LR
SR RGBT WA B R AR Oy e,
B W 06 LA 1 0 e o A 0 RS i L R R A )
Al FL R AR AL | A 42 Al FORS B8 1 R A5 3 A% A M 4RI )2
ezt e A E Al VB RE AL i H R A b BL AR L OE
ORAE 77 b Jo 3 A I 7l I 2R 2 G I 48 AR 22 T T

99



100

A 542 % MACHINE & CONTROL

TR

A8 X 5 AR BRI 5T A T AR SRR U i H Wi
HIME R 8 22 MR T 3 O N T S R I A A T B
TOLE A GEAS T A T B X R e B — B G AT . BF
FEABE T — Tl I F B 25 05 19 48 Tk T i B Sl A D &R 4
3 2o WL HE BT 58 X ke TSR 114 2 T, PR AL BB T R
T B2 VA A 04 B 0 BT 58 S €0 R B Al 2R
JiE 725 f5 494 5 S AR 1 X L B S AU YRR U L B T O IR D
A2 IR 123 58 LS T8 A T o DA T % 5 0 % ke S TR 7E R Y
PRI . LA 2R e BOAC N 4R AR A R X 26 0 48 Bk 1)
FERENG WU ¥ 73 e I B O N ileS 2 1 I 1 = O A b i3
9 % R Ak KT
I 521 E5 SN N v ary

BT WL s L5 Y 45 2R BT O K I R e AR S R R
TG T BT A% 26 BT L IR ROR 4R BT L R (R AL BE BT
AER S HBRE T PCHLF., REKR W REWME 1
iz

Forh TP o H 0P 58 1805 A0 38 B 47 1 20 5T
22 H A G R G R R S PR E L R S B BR A E
Je 455 o Ay Sk S B R B B S o R gl i L A% 2% T 5 45 R i
KB EE AT ORH A R KA % % 2 BA P B Sk
7 filh 1 T RO TR S A T A BILAE B R CR B H T
52 B G R 4 T Halcon fy (% 40 P 80 50 45 T8 |
BEHL B R R R AR AR O L 7 T 5 4k B8 5T 58 AR
PROLBARFAE AN . R GEETHTR AN 2 B .
2 RGXRHEyoTiil
2.1 THERT

E MR DRI I /K 28 AR 77 5 B b, 25 B 4R B A S B R
FRAUE—BBRRBEHR S Z R ERENERL RE
T _ERHERTTINA T 4R 20 i . 4 Bk 20 4R S B S BB T R
T AE T Y 4R Bk 23 B A LA AR YR R S
o LR BRI SF B ShYE A BB B SRR, Hoh
e 3% 7 i 4% vh 35 WA B AT D4 10T G, A 0 B AR B A 10 m

EE)
T A6l

N

A1
Figure 1

F R P A

System test flow chart
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Figure 2 Structure diagram of capsules online

detection system
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Figure 4 Machine vision light source device
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Figure 7 Piecewise linear gray scale transformation
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Figure 8 Gray distribution of capsules
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Figure 9 Quality inspection result chart of machine

vision system for capsules
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Figure 10  Error distribution of particle size measurement
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Table 2 Analysis table of capsules sampling test results
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