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Machine vision-based dual-light-source tobacco flavor appearance
quality inspection device

Liu Weihua' Yang Xiaona' Wu Qidong' Xie Jing' Chen Ziying® Li Honglian®
(1. Baoding Cigarette Factory, Hebei Baisha Tobacco Co. , Ltd. ,Baoding 071000, China;
2. School of Quality and Technology Supervising, Hebei University, Baoding 071000, China)

Abstract: The application formula and process of tobacco fragrance are the core technology of the tobacco industry. In
China, each tobacco industry has chosen the construction of fragrance categories as the next round of strategic choices.
Its differentiation is a technical key point for the competition among various cigarette brands. This paper proposes a
machine vision method combining dual light source illumination to solve the problem of poor quality judgment by
manual judgement in the processing of tobacco fragrance configuration and preparation, and designs and manufactures
an appearance quality qualification detection device for tobacco fragrance based on this. Using white light and red light
as the main test light sources and green light as auxiliary detection light source, a dual light source coaxial forward
illumination environment is set up; by fixing the optical plate for lighting and image acquisition module as a whole and
combining the slide table with the stepping motor to rotate and stop at designated points, the machine vision method is
used to eliminate reflections and automatically analyze color model parameters and detect the appearance quality
qualification of the tobacco fragrance. The results show that the relative standard deviation of the parallel test of single
tube sample image is less than 0. 9968% . and the relative standard deviation of the parallel test of the same batch
sample is less than 0. 021 7%. The experimental results show that the precision and repeatability of the instrument are
good, and can provide support for further promoting the intelligent management of the tobacco fragrance configuration
detection industry.

Keywords: machine vision;tobacco flavor;color model parameters;double light source
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Fig. 1 Structure diagram of intelligent detection system
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Fig. 2 Schematic diagram of detection device

LU BE 5 X T3 68 22 8 ORAE A RGO TR XS T L4
P S R I X 2 A 9 AR L PR AR T JE 82 X 40 e
R0 B AR ) S50 S R 5 W S VR X IR 1 T A A AR Y
PE BRSO R, B, O T 88 B0 R R R A
FEEE 3 B G R LL AR S R OG IR, 2% 6 AE Rl B
A 300 S R A L' T 23 R R A ) 45 SR A AT R
1.2 HAREFERE
FEF LA 8 09 B 7 R AR 5 6 B8 8, AL & M 2T 40
FN AR A . TERCT G BB R A A
5 R Ol AR BL A He R & 1 RS 6 FR R 1 T RGB it
25 (AR RGB B 43 ) R 24 50 B 6 25 1), TR BR B
KA A S B R A R 58 4 M [ 15 2R 36 (6 R RGB B [n)
2R AN 5 R I 45 SR T B0 A R IR
ek Lab B €523 [ 45 R4 29 57 31 €6 23 )4 . BT RGB
a7 1] 5 Lab 26625 () 2Z [ A B H R H I
T XYZ B ) se ez AR T .
X = (0.490r + 0. 310g + 0. 20006 /(0. 667r +
1.132g + 1. 2006)
Y = (0. 177r + 0. 812g + 0. 0106) /(0. 667r +
1.132g + 1. 2006)
Z = (0. 0007 +0.010g -+ 0. 99056 /(0. 667r +
1.132g + 1. 2006)
JL* = 116(Y/Y,) — 16
a” = 500[(X/X,) — /Y] 2
b = 200L(Y/)Y,)) —(Z/Z]
Kfr,g.0 REBRFE 3 ANBEE; XY, Z REHE =
;L RERHEE. o IRERAORE 0 R EEM; X,
Yoo Zo AR e TR SR AR S TR IR ST BB 6 = RNAE L Y,
FIMERLE N 100, 24 X/X,.\Y/Y,.Z/Z, T1EE— A E /N
F 0. 008 856 Hif . ffi A () 15
JL* = 903.3(Y/Y,)
a’ =3893.5(X/X,—Y/Y,) 3
b =1557.4Y /)Y, —Z/Z,)

Q)]

AL AR o " ARG, 0 R, K
TR B 0 2 (D R 6 I R R P Tl X
[CARINEENE§ - RIS S RO R LV Th - G NG i
T . S T BT R A 3 O R i R
ZEAE RIS F S M A L n] LA A D S T AN AT 3 TR

MABEEEERRR
. AER0010024 B2 0027523 EH
20081016 B@m20083485 S
. BIRE0031925 (20053191 EH
%01351 F@X%0.14866 B
. BiME-0014846 ‘420089302 H#
£ 010266 SEE013687 Al U
. FAE00041469 (1420051861 FR
=00 0.06: &
] .
I .
. AEE00022465 TREON09 FE
20040572 BEE012167 S
. BAE20038687 ([2%-021192 EH n
011216 B@%024288 Atk
. EAZE00048414 ‘I1%0030214 EX
20033821 BEE0045609 Ak U
. FAZ0017601 {I44200043052 HE
20086183 SEmE0088067 B
T FRTHE000SETE ATHE002902 BETS
001116 SFHEH018 Af
o = []
tzen makn | S
e ERBE— ARG
TameE wefEsE | St | #Hrew | SR
R | SR fibfets |

B3 LA A AG I B T

Fig. 3 Detection step block diagram
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Fig. 4 Visual detection interface
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Fig. 5 Physical picture of experimental equipment
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Fig. 6 Sample picture
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Table 1 Parallel test results of test results of each model component of the same batch
FAGS BERY il FA7 2 Fi7 3 FA7 4 Fi7 5 FHE  RSD/%
L” 47.508 8 47.509 0 47.510 9 47.510 5 47.511 2 47.510 1 0.002 4
w, a’ 272.895 2 272.890 4 272.911 4 272.910 0 272.912 0 272.903 8 0.003 7
b” 108.951 6 108.951 9 108.955 3 108.954 6 108.955 8 108.953 9 0.001 8
L 47.530 2 47.528 1 47.525 4 47.527 3 47.525 2 47.527 3 0.004 3
w, a’ 272.701 5 272.697 6 272.715 2 272.708 9 272.688 3 272.702 3 0.003 8
b" 108.988 4 108. 984 7 108.980 1 108. 983 4 108.979 8 108. 983 3 0.003 3
L~ 46.579 7 46.578 7 46.584 8 46.579 7 46.584 7 46.581 5 0.006 4
R, a’ 287.539 0 287.561 3 287.619 9 287.623 4 287.595 3 287.587 8 0.012 8
b" 107.370 2 107. 368 5 107.379 2 107.370 5 107.379 0 107.373 5 0.004 8
L 47.503 4 47.507 4 47.504 2 47.505 6 47.503 6 47.504 9 0.003 5
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