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Design of on-line detection device for cut tobacco structure
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Abstract: Objective: Solves the problem that the off-line detection
method is adopted in the current cut tobacco structure detection,
and the detection result lags behind. Methods: Using the air sepa-
ration dilution method and image intelligent recognition technolo-
gy, the cut tobacco structure was detected in the air separation
room of the silk production line, the length, width and area of
cut tobacco were detected online, and the proportion of whole and
broken cut tobacco was counted. Results: By comparing the exist-
ing off-line detection instruments for cut tobacco structure. The
detection device had high measurement accuracy and good stabili-
ty, and could truly reflect the actual quality of cut tobacco struc-
ture of silk production line. Conclusion: The results show that the
device can effectively reduce the workload of inspectors.
Keywords: the structure of cut tobacco; on-line detecting; air

separation; image intelligent recognition; tobacco skeletonizatio
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Structure diagram of online cut tobacco

structure detecting system
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Figure 2

Image processing system
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Image of cut tobacco

A 4
Figure 4

(3) Xt F B AT AR A 22 o 368 o 458 A A A 22 3 0 IX A
PR TED AR o PR Sy — i B R 22 ) TR L /N RO 2 0 22
S VAT IR % R DX S e AR K 3 ek 38 T AR R )
P RS T A2 LR 6. 5B Sy A A
22, U TR 22 BEAT o3 WA . A 2k T W00 AR Y
JRFBIE AR IR 1 B 5 2 A - 2 2 S R L 38 e A AR
i 25 000 238 FE AT I 50 5 %8 FEHEAT 3 F 4R AE
3 3o I 2 — A~ 25 A 28 I 5% ke TN 52 Ay % R 1) JR) A
JE ARG A rp 7 538 38 R BT AR S B4 B — A R
. BB R 2 W AR P R R R R LSRG
FEREEHINNEXG R —BrE, Wb kit &
FFE M RIAT S . P G0 B0 2850 1o iE e —
FOPE Y TR B 23 OB R . A AR I 4% e e R R B R A
—MMEME p -
p" :Domay X P> {0,1}, (D
(x,dx) —
I if e = Dnwanceeran and (x,x +da) € fg(I)
0 otherwise
(2)
K
Domcy —RIEEB T 5
P — BB St 5
Lctanee 52401 5
G R R
de—18F « Ak
fg(D i SR
XTRHMER 2+ €ERY TEJd FEEMR T P HTSR fg (D
.2 o tde e JB TR — 3200 MR % B 5 PC
R AWM HAME RN « +da J2 B AR . 8w A
AR Yo 2 [A] 300 2% 0 1 5 L ok S8 RN A 22 v s A I 22
LicgEiE s B
) FH N4 TR B2 B B 22 I 465k U e 8 p o Bl A

x

P A5 Ak 2

Image pre-processing

’

# 38 AR

Label the connected areas

B 5

Figure 5
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Figure 6 Part of the cut tobacco
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Cut into pieces
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tobacco contour
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skeletonization
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Table 1 Broken silk rate of tobacco structure at

different continuous detection time

R R gEmt ) /min - BIME/ % bRiERZE/ % R R/ %
1 1.58 0.11 7.15
2 1.62 0.11 6.57
3 1.64 0.09 5.57
4 1.64 0.09 5.32
5 1.64 0.08 4.80
6 1.63 0.06 3.59
7 1.61 0.04 2.79
8 1.68 0.03 1.91
9 1.67 0.03 1.69
10 1.66 0.02 1.34
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Table 2 Length measurement results of online cut tobacco structure detection device

HEE/ mm FHE/mm R E/ mm B/ME/mm bR 2/ mm EEER/mm MR/ BRERE/ X%
2.58 2.54 2.59 2.52 0.02 0.006 1.55 0.79
10.64 10.60 10.66 10.57 0.03 0.008 0.38 0.28
3.58 3.63 3.65 3.55 0.03 0.009 1.40 0.83
8.97 8.92 8.99 8.87 0.04 0.011 0.56 0.45
6.39 6.33 6.41 6.32 0.03 0.009 0.94 0.47
4.81 4.76 4.81 4.74 0.02 0.008 1.04 0.42
1.17 1.20 1.21 1.16 0.03 0.005 2.56 2.50
1.07 1.09 1.11 1.05 0.04 0.006 1.87 3.67
9.25 9.30 9.32 9.23 0.03 0.010 0.54 0.32
12.63 12.73 12.76 12.61 0.05 0.014 0.79 0.40
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Table 3 Comparison of measurement results of cut tobacco whole silk rate and broken
silk rate under different methods
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