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ABSTRACT: The work aims to solve the quality risk problem caused by failure of GD packaging machine to detect and
reject defects before completely wrapping small cigarette packets, because small cigarette packets are prone to breakage,
shedding and loss of inner frame paper and breakage and scratching of aluminum foil paper. A new type of visual inspec-
tion device for cigarette packet appearance was designed through the study on visual technology, design and fabrication of
all-round rotating bracket, integration of PLC control program and IPC system, etc. The angle of rotating bracket was ad-
justed through many experiments to determine the best installation position and angle for detection. Gaussian kernel fil-
tering, convolution and other methods were used to preprocess the images, and relative entropy was used to analyze the
images of aluminum foil paper and inner frame paper with similar colors. In-Sight Explore was combined with remote
control design to realize the remote debugging and monitoring of cigarette packet inner frame paper, aluminum foil paper
and trademark paper. After the installation of the new visual inspection device, accurate detection of cigarette packet alu-

minum foil paper, inner frame paper and trademark paper was realized before the trademark paper of small packet was
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completely wrapped. The detection rejection rate of defective cigarette packets was =99.99%, and the error detection

rate was <0.01%. The designed visual inspection device for small packet can remotely debug and monitor the inner

frame paper, aluminum foil paper and trademark paper before the small cigarette packet is completely wrapped, and ac-

curately remove the defective cigarette packets, thus reducing the risk of defective cigarette packets entering the next

process and can be popularized and applied to all packaging equipment in the tobacco industry.

KEY WORDS: GD packing machine; station 5 of round 5; Gaussian kernel; relative entropy; In—Sight Explore; remote

monitoring
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Fig.1 Diagram for production process of
GDX2 packaging machine
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FIG.2 Composition of visual inspection system
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Fig.3 Schematic diagram of visual inspection system
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Fig.4 Determination of the optimal detection position of
GDX2 five-round visual inspection system
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Fig.7 5x5 Gaussian kernel after shift processing
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Fig.9 5x5 Gaussian kernel in the y direction of the image

TESE R W A B A Femt |, I In-Sight
GEVRAT BRAS E R i R AE 2R R Th RE L SR AT
T 5E RO AR S48 . PNHEZR ARG

2.5 In-Sight #F iR & E 2558 x5

In-Sight B I B4 B2 REANMILAY 4% T
H, it In-Sight BOF Al XA B AR S Bk AT
Ko T RAEREANLAME—R 1P Mk, #EARKLE
Ja, G “In-Sight %% PO EE R RERIFL,
8 3 2 45 TR A A I B A T
TR E AR HEAR A BB 20, i — i
AT IG i A A ARSI v BT Ak L PR A%
AFIALZY 9 32 28 (0~31), FFHH N BRIMERAE .
HRAEHIX I 22 P(X) -
P(x)

Hx) =Y P(x)log ——
(X) XZ:,( (X) OgQ(X)

A x HEURAENE O A AASAEA FAE )
P(X) A 1EH RN E 1 H AR AR AR 3 5 Q(X)
SR ARSI R AR AS B R A AR AR 0 A 5 H(X)
AN, (EAE 0 2 1 2Z00] o ARHEAR X R i 2 (T
I ERTEACS NHELR R LS AR, S AR TR LS
FELRAREIN U o Az = scbrrf, AR 0.5, /T
ZBEH, RINHEACS HREAREE S8, A
JEACS INHEACRILEE &, (EB), BREZE T 0, RN
MELR R BARACE R MR R Tz e E, £ PIAE
PERIHAAE

In—Sight %% I A& BER 44 b & A7 Z R T 5
T A BT 7 T LA 10,

2.6 IPCEHREHNMESZERE

0 28 5 11 v AL A AL R R AL MES 2R
B, AFAMERA, 75 MES T #1225 5 e AL
N A In-Sight, @ad PARK MR BEFIPLS MES
THEHLER:, MES THEHLESILASES IPC #1Hl &



- 294 - f1 %% T 72 2022 4E 9 H

B IEIRAS e, IPC #5345 % ] EtherCAT 434 Qo @80 [0 (B0 BB O MO E00 EHO |
SR, FC M ST B REAE LA B R . R i 26 @80 (TR N ) o @10 01Q
BREOREH], MBI RS IPC bl BGMA  Tesiamg 0 U IEE tu

— NN - y = e A el Crl#Shifitd
B BRI MES S I UKW - e el MO
2p 2 N ® ™ = ]
RGMSEORS; [FEE, BEEMEILS MES T#HLE P
it TCP/IP HMSUH B A 7 — I B, 72l — B Y v I
XoF b7 ) R REAHBLAR A ME— Y 1P Muhl, F PR 9 P ;
RS, WA P Huhl, BIel#E L iS4 ] B o
& S 4 - N N . B T G
BREARMLIEA T R U I R RS R A o RERE Y
BRI R GE AR I 1T S ARG I S F e AREESE o) X
(B . A RE AR, S BRI P BE S8, EA IRE G o
T W A P AR A TR T, BRI SE R R AR LR XS 5 5
£ -0  A H AL T U R RS AR TR . o
ﬁf’ﬁ;"%mlj\] E/J}:@ﬁdtlT«EE N WTE:EE‘EZ% vH ,Eﬁﬁ\ﬁ{)"l s K10 In-sigh YIRS BB ERCLE T4 5 i i 1
FREAFAEBRBE BT A e 6 A THERRANER o Kl R 5 Fig.10 Working interface diagram of In-Sigh
) O 24 37 55 s 2 s 4 T I DL L 11 Explorer software
e) MESHLLT T e
E_T@?zzﬁ___i_)___’?i*?%%@?__.: WEIOPS -] AR
“““““ é:%ﬁ;"""q ’ M%fi “G E mREEE
R | T OhRR B, T |
BB i
\'TCP/IP(ADS : BHEREE . BUEME .
| TR ﬁiﬁ%%ﬁﬁm\ Bl
i ARG
kB ] cunas
CU2208
EtherCAT
IN1 IN3 3A452
HEL PSR N /O D3
EtherCAT
p7) NI UERRERRE BN Eb 32N1 33N1
L . MRS [E 3IN1 III[H HZIIH:'

b KRG

PNL A AR 0 4 o o e A 4 T
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