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Difference of Photosensitivity of Cigarette Liner Based on Machine Vision
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ABSTRACT: The work aims to study photosensitivity of different cigarette liners and provide a reference for optimiza-
tion of the accuracy of machine vision detection to improve cigarette packaging quality. Through RGB and HSV color
modes, optical reaction parameters of different colors and types of liners were tested based on machine vision, and sig-
nificance of difference was analyzed by regression variance analysis. After confirming the degree of significance, correla-
tion analysis was performed to obtain the relationship between different liners and photosensitivity, and verify the photo-
sensitivity of defective liner. There were significant differences in photosensitivity between cigarette liners of
ent colors and types. Among them, R not only had the greatest influence on the photosensitivity in different colors, but
also had a significant positive correlation with colors. Its photosensitivity was as follows: red>light gold> silver>gold. V'
not only had the greatest influence on the photosensitivity in different types, but also had a significant positive correlation
with types. Its photosensitivity was as follows: embossed composite foil type>ordinary transfer type>direct alumi-
num-plated foil type>composite foil type>laser type>aluminum vacuum transfer type. There are differences in the photo-
sensitivity of different cigarette liners. In actual production, companies can optimize the range of photosensitivity for dif-
ferent brands of cigarette liner, and adjust optical parameters R and V to judge and reject defective liner.

KEY WORDS: machine vision; cigarette packaging; liner; photosensitivity
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Tab.1 Detection results of photosensitivity of liners in different colors

WAT4LEI 4 (RGB) Rﬁﬂ' Gﬁﬂ' Bﬁﬂ‘
M v e 2 T T v e 22 A Fr v 22
it (87.16) 78.08 7.66 115.74 12.81 134.08 16.20
®4m (105.92) 112.48 3.60 135.98 11.85 94.08 14.06
4 (75.6) 74.62 3.51 81.16 5.73 54.24 3.58
445, (134.6) 141.12 8.30 36.56 6.02 24.02 3.90

RIS RN, K SPSS Statistics 17.0 3k

XoF 28R A8 bR R T B R 2K 2000, SR IER 2—4.

P 4 ) 5 21 0.000<0.01, 156 BF A [i) 5 €2, P4 4 406 ]
®2 AEBEENE R EHESH

Tab.2 Regression variance analysis of R value of
liners in different colors

EiEg 7N SERR HEBEE ¥ FREE WEN
4H 14 806.565 3 4935.522 129.060 0.000
HN 611.872 16
MEL 15418437 19

38.242
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Tab.3 Regression variance analysis of G value of
liners in different colors

FeAR SE M AME ¥ FRRME BENE
ZH[B]  28442.044 3 9480.681 101.427 0.000
0N 1495.564 16

93.473

BAC 29937.608 19

x4 TEBEBAFKE BEHFESH
Tab.4 Regression variance analysis of B value of
liners in different colors

ez SExMmo AmE ¥ FRRE DEN
2010 34370.633 3 11456.878 93.796  0.000
N 1954.356 16 122.147
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(ZH8)) MR, G, BIEHfFEM R E XS, HRE6A
W (HN) KR, G, BEYITCEEMEZES, WG}
I L AT S A TS

J T HE— LW AN R B AT AR (4l ) 5
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b 22 AT A5 [) B3 €2 P9 A 4O PR SR SRR Ry . 8
( 141.1248.30 ) > & 0 ( 112.48+3.60 ) >4R {4
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Tab.5 Correlation analysis of R, G, B value of
liners in different colors
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B 0.900" —0.225 —0.338
W Sig. (RUI) 0.000  0.340  0.091
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Tab.6 Detection results of photosensitivity of liners in different types

PR (HSV) i St Vi
B {E Bt Ml 2 FHME T VHE Al 22 F-HE T v A 22

Ld A (95.76) 126.66 37.15 110.96 6.40 143.14 17.04
HA PRI (65.54) 129.50 18.53 59.00 4.96 26.66 3.47
HEHER (86.54) 115.26 42.89 103.94 11.15 92.76 8.05
JEAEE AR (104.98) 16.22 3.26 23.2 6.75 246.00 6.19
HYEHER (53.44) 47.16 7.95 77.90 10.42 132.32 6.20
BRI (78.86) 119.94 49.07 109.84 14.70 86.22 16.85

K JH SPSS Statistics 17.0 B A4 XF 85 K 8 bR g4 7
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Tab.7 Regression variance analysis of H value of
liners in different types

R RJiR ABE ¥UT FRRE BENE
4[] 58406.098 5 11681.220 11.590  0.000
N 24188496 24 1007.854

BEC 82594594 29
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Tab.8 Regression variance analysis of .S value of
liners in different types

fabn FIrR AmE ¥ FRERE BENE

ZHE 30449.083 5 6089.817 65.163

0.000
HN 2242.936 24 93.456

BEC 32692.019 29
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Tab.9 Regression variance analysis of " value of
liners in different types

fats FOTAL AmE XI5 FREME BEME

ZiMm\ 135751.510 5 27150.302 223.636

0.000
HN  2913.692 24 121.404

BAC 138665.202 29
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Tab.10 Correlation analysis of H, S, V value of
liners in different types
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M Sig. (XU ) 0.545 0.967 0.001
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T THEERE OB A 0.01 B, MM B



200 - % TR

2018 4F- 6 H

R X3 AN TR) 2 Py 4 OB PE KON S M H Y
WG G563 6 T VI E Bobn e d 22 0T 15 ek o
SRR R RAER GERTER (246.00+6.19 ) >{-im %k
oL (1143.14+17.04 ) >HPEHTATY (132.3246.20 ) >
BAERER (92.76£8.05) >HEHHY (86.22+16.85 ) >
HSHERFERL R (26.66£3.47 ).
2.3 EREBAFRIEBMEEIELER

K UECEEE R, V BEAAE A I W BILRE NA 4R
W, FMEE S rh B 4 FhEII(S . 6 Fh IS0 () BRff
WATACE T, KBRS aIE R g a5 E R
[ A Y5 o, L B0 DA S RE A . R 5 RS R AR B
BB A YA AR, HE e T A5 R R A5 ARSI T BT o
AR50 104, 287, 406, 705, 1092 FBFE N FF 4G, B0
D LIS Z 8 s B B A s, e AR o
SIAEIE . =M EHE . KIS,
SR P T ARG U S A A A 8 T A 1 4, 8, 12, 16, 20
(RFEE); RGP AR RIE IS A48 N )
ACIAIRLEE 23 5110 95%, 90%, 85%, 80%, 75% Y18 45k
WATAR, TERA 2 45 B ba T IS 3 1.2 15 7 ik 7o by
WA, 1A R, VAR, 2B PERE 43 51 I 3
W, RIGFEIIE B AR 2210 5% T8 11—12 N, JF
5 2.1 ARl 4 BhEifn . 2.2 TR 6 RS R Y HTAE
() PGBV PRI A T H A

F11 AEFBHENFTERK R ENEER

Tab.11 Results of R value determination of defective liners
in different colors

PR [ - —
Fi5 5, T 4t i
W 191.18+11.40  169.249.27 212.26+14.76
to e p ) 71.9843.36  67.58+4.18 132.88+11.47
) 86.46+8.62  103.02+4.27  82.66%4.69
AR ) 119.9+7.40  93.143.41  105.18+3.34
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Tab.12 Results of V' value determination of defective
liners in different types

N RS
P 45 — —
15 A g (R
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