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Robust and Efficient Cotton Contamination Detection Method
Based on HSI Color Space
GAO Weit WANG Zhi-Heng! ZHAO Xun-Po! SUN Feng-Mei?
Abstract Efficient detection and separation of cotton contamination is important for controlling the quality of cotton.

A robust and efficient method of detecting the contamination in cotton is proposed. In this method, 3D-LUT is used
to reduce the time of transformation between different color spaces. Cotton contamination is detected based on the
discrimination of hue and saturation in HSI color space between cotton fibers and cotton contamination. Color motion
compensation is used to improve the spatial correction and reduce the wrong recognition rate. The experiments show that
our system can complete the total process of image capturing, format transformation and impurities identification in 10
ms. Under a velocity of the cotton at 18 m/s, the recognition rate can reach as high as 95.4% with an impurity size of

2 x 2 mm?.

Key words HSI color space, cotton contamination, look up table, motion compensation
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Fig.2 The vision inspection part of the cotton

contamination detection system
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Table 1 Contamination recognition rates under different

colors of contamination (%)

1 2 3 4 5 6 7 M
H 950 89.7 875 11.1 0 96.6 84 66.27
S 875 862 944 100 933 89.7 96 91.01

T 950 89.7 93.8 100 93.3 100 96 954
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2 x 2mm? 5 x 5mm? 10 x 10 mm?

T 95.4 96.5 97.1

FE VL I T ) L, SRR — W 80 £k B R Ay I
62 10ms, H155 2.2 Y50, [F5%E K/ B A& d A
RGB #3 ULy HST kI 8] 2 104 5ms, X
B, D ZRAER T 5 ms I TR, 56 BO 12 B 5
28 ST INAE 55 e BN, A0 A e e 4R 1)
A4 JFOFEAT R T 5 I [A) 7 3.5 ~ 4.5 ms Z[A], 584 1]
A AL TS I K

4 g

ARSCHEH T — PR T HST 36 25 ) 1) i 4 2%
JoSE I A T, B ARSI PR S B Tl Y
FI AR D) S AT AR AL 2% A DU e o 7 56, JE - 3D-
LUT BOR, AR 1 B s 8] S e i R Fe )™ B
F Tt ) HST (8 22 8] FA) ¢ RE AR 24 S,
XERRAE R 2% AT o BRI AT SE A7 R iz 3
AMEBOR IR, W Rah T AR HLAE A b2 i) 12 1E 2
B, BEAR T 28 BB BP0 A SCHR 5 ik
R KR R SR O RE B, UM RCR 4, A
RO g T M N T R, AR R A S —
HMERE. 28R, ASCER 5%, T EERLE Y2
JFCRE TCVEREATAT R S A 5k, X AR AT A ik
DTN FE.

References

1 Strolz H M. ITMF cotton contamination survey 1999. In:
Proceedings of Cotton Conference in Texas USA. Los An-
geles, USA: World Textile Publications Ltd, 2000. 63—67

2 Tantaswadi P, Vilainatre J, Tamaree N, Viraivan P. Machine
vision for automated visual inspection of cotton quality in
textile industry using color isodiscrimination contour. Com-
puters and Industrial Engineering, 1999, 37(12): 347—350

3 Pai A, Sari-Sarraf H, Hequet E F. Recognition of cotton
contamination via X-ray microtomographic image analysis.
IEEE Transactions on Industry Applications, 2004, 40(1):
77—-85

4 Wang Ru-Li, Li Zheng-Yu. On-line Detection of Contami-
nation in Cotton Using Photoelectric Technology, Chinese
Patent 97106293.5, 1997
(&R, FIET. SGHFRREA I B SN EL A ik L% i,
L) 97106293.5, 1997)

5 Jia Dong-Yao, Ding Tian-Huai. Novel method of detecting
foreign fibers in lint by fiber’s infrared absorption character-
istic. Journal of Infrared and Millimeter Waves, 2005, 24(2):

147—150
CRR AR, TR, U T U 21 AN MACRE T 1) B S % RS BT 7 .
LA K 24, 2005, 24(2): 147—150)

6 Smith A R. Color gamut transform pairs. In: Proceedings

of the 5th Annual Conference on Computer Graphics and
Interactive Techniques. New York, USA: ACM, 1978. 12—19

B P EREEB A S A L
54, EBTIT ) o BB AL I =4t
H RIS, ASGEAETES.
E-mail: wgao@nlpr.ia.ac.cn

(GAO Wei Ph.D. candidate at In-
stitute of Automation, Chinese Acade-
my of Sciences. His research interest
covers image processing, 3D reconstruc-

tion, and augmented reality. Corresponding author of this
paper.)

EEE  PEBAB AT L
WA 2004 AFAEILEE TR 3RAT
A, LT RO R ARSI
£ UCHL. E-mail: zhwang@nlpr.ia.ac.cn
(WANG Zhi-Heng  Ph.D. candi-
date at Institute of Automation, Chi-
nese Academy of Sciences. He received
his bachelor degree from Beijing Insti-
tute of Technology in 2004. His research interest covers
feature extraction and image correspondence.)

RN P E R e A S0 ST B BT
FUGL. T 2005 4F 5 H A5 E BB E 2
WHE ST BT 3R A5 1 L2 . EZEAT ST |
kA G S S N R U N I
E-mail: xunpo.zhao@ia.ac.cn

(ZHAO Xun-Po
sor at Institute of Automation, Chinese

Assistant profes-
Academy of Sciences. He received his
Ph.D. degree from Institute of Automation, Chinese
Academy of Sciences in May, 2005. His research interest
covers image processing, image registration, and computer

vision.)

VR BT TR PRI, Y
T3 T ARV R 5 AL .

E-mail: fmsun@163.com

(SUN Feng-Mei
ulty of Sciences, North China Univer-
sity of Technology. Her research inter-

Lecturer at Fac-

est covers optics and intelligent signal
processing.)



