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Fig.2 Diagram of high-speed image processing devices
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Fig. 3 Relationship between the location of the valve and detection results
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Fig.4 Process diagram of high-speed image processing software
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different batches

ATEVE W, ERUERE T, AL 5 bR
FRILARHAE 90% LA L, RHIFRAAE 15% hidx, HIfg
i AL AT 2 B BETH K

7 #iE

LAZE T FPGA [ ek BB AR B v 46 9 A% o B I A
WHRGHAEER. BN HEREER R AR
el LABRIE MR- R R, R B R B A%
b 2 TARHLBEAT o, S5 AR E IR 7P S0 B
B B HHMRRE, AT SEELA 7 o 25 BE A P 2 A
ARG SSUERCRERY], iz R G HAT IR R 0 B A
AR P 3L 2 AR 5 R RE A ORI, A 5 A% A
Fr i R RETE AL IR 2R EOR . AT R LY, X
T B BRI R S5 R I R DA R A i 9T AL
AT B ORAT I AE B . fEMRIZ2 T, tal BARC &/ MT
- HLEAT HRE 25 B o

SE

(1] P, J730F , ki, 55, i eh SR 5 OGHT it
EIRPRIIRAR [I] E R 2005 (07D :11-13.
LUO Haiyan, FANG Wenqing, YANG Linbo, et al. Relationship
between ration of stems to leaves and related leaf quality
indicators [J]. Journal of tobacco science and technology, 2005
(7): 11-13.

[10]

HOk, BREn , A ZE 55 BEF FPGA MR SRS R 48 1) %
T[] B oea R |, 2010,(12):7-11

DONG Bin, CHEN Rui, ZUO Ji, et al. Detection system based
on FPGA design [J]. Journal of electronic applications, 2010,
(12): 7-11.

SRR, B 55 — M DR A R 2% 77V S B
% [P]. " EEF - 2010106189466, 2010-12-31.

ZHANG Junrong LI Yanhua, et al. A multi-functional
winnowing impurities removal method device in leaf production
line[P]. China patent: 20101061894662010-12-31.

TR, RIEBR A BORTEST M AR o R [T], JeE
AR, 2007, 25(6):68-70.

HUANG Jiancai. Winnowing subtraction technology application
in the leaf production line [J], Journal of Longyan Institute,
2007, 25 (6) : 68-70.

LW, R4, SR AT R AR A SR T (7],
FRINER Tl 24 B 24, 2007, 22(4):26-28

MA Chunli, LI Guan, Ma Rengang.Non-tobacco removal
techniques in tobacco leaf redrying process[J], Journal of
Zhengzhou Institute of Light Industry, 2007, 22 (4) : 26-28.
BRI A IR A ], ME RIS RS [P, H
E%F]: 2010205779334, 2010-10-27.

Nanjing Tree Technology Co., Ltd., Tobacco impurities removal
system [P], China patent: 2010205779334, 2010-10-27.
SRR, BORZE | 200, St S o ML BB
458 [1], HERHE , 2002,3: 22-24.

GUO Fenlin, LIAO Guangjun, WANG Yibin. Mechanism of
optical sorting system for detection and removal of tobacco
leave impurities [J], Tobacco Science and Technology, 2002,3
22-24.

T %, CameraLink /EARAE G R F N [J], AL
Hi{5 K, 2011,28(5):42-45.

YU Jianjun. Application of CameraLink in video control system
[J], OME Information, 2011, 28 (5) : 42-45.

(%) ZEH . TIELLRMEAR SR M]. 63T« HLBCL
Ak HipRAL: , 2000

Seifert,R. Gigabit Ethernet technology and applications for
high speed LANS[M]. Beijing: Mechanical Industry Publishing
House, 2000.

KA. Lol XS A il G AL B DG BORBIE S [D].
PR, 2006.

LIU Junmin. Industrial X-ray detection key techniques of image
processing [D]. Chongging University, 2006.

Design of online tobacco stems detection system based on FPGA

X1 ]ianping], YI Hao', LIU Bin', MAO Weijun', HU Guochang], ZHANG Hui', WU Wenqiangl, HANG Jianjun®, YANG Yong2
1 Research & Development Center, China Tobacco Hunan Industrial Co., Ltd., Changsha 410008, China;
2 Shenzhen Greatpack Co,.Ltd., Shenzhen 518040, China

Abstract: An online detection system with high-speed image processing computer based on FPGA was designed for removal of tobacco
stems. X-ray detector was adopted to collect data, which was then sent to high-speed image processing computer with appropriate image
processing algorithms used for detection of tobacco stems. A removing sub-device was then activated to separate tobacco stems from leave
tobacco. Experimental results showed that the system can identify and remove most of the stems with removal rate up to 90%.
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