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NOVEL METHOD OF DETECTING FOREIGN FIBERS IN LINT
BY FIBER’ S INFRARED ABSORPTION CHARACTERISTIC

DING Tian-Huai’
(1. Graduate school at Shenzhen, Tsinghua University, Senzhen 510000, China;
2. Department of Precision Instruments and Mechanology, Tsinghua University, Beijing 100084, China)

JIA Dong-Yao',

Abstract ; For effective detection of foreign fibers which have almost the same shape and color as the cotton fibers, an infra-
red spectral imaging method based on the absorption characteristic discrimination between cotton fibers and foreign fibers
was proposed. According to the method, the relation between the absorption characteristic discrimination and the wave-
length in the region of near infrared was analyzed, and the optimal band for discriminating several types of foreign fibers
from cotton fibers was determined. The absorption characteristic of foreign fibers was transformed into the image feature in
the infrared spectral imaging system. Furthermore, the foreign fibers were extracted form the background of lint by using a-

daptive image enhancement and binary image processing. The experimental result indicates that the image features of foreign

fibers are obvious. And it provides an effective method to detect foreign fibers in lint.
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Fig. 1 The relation between the composition absorption dis-
crimination and wavelength
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Fig.2 The scheme of infrared imaging system
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Fig.3 Infrared imaging result (a) visible light image (b)
infrared image at the band of 940nm
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Fig.4 The curve'of image enhancement function

E R /e B R AL A R, B 5(b) A% — 1k
Ab B JE B .

4 HiA

1) ARBEFE AT 4 5 M 4 HE T 41 Fh R U 2
B, @SR LM BB e T XMt
H 5 RYELT S M RAERBIER.

2) MRS BB R RS, s R 4
LM BRI £ S EMR R BERFAE , AT B
K B ISR A (AR AL B 7 BRI R AT 4 B AR
FHBIRR T HATRAE P AR LT 42 R KR (1.

REFERENCES

[ 1] United States Department of Agriculture. Agriculture Market-

& (b)
/LN
i Y

\ '/
s —

Bs SHAEERRR (a) BEMEBEESR (b)
“fEAeBRR

Fig.5 Foreign fibers target extraction ( a) adaptive en-
hancement image (b) binary image

ing Services-the classification of cotton [ M]. Washington;
USA,1999,92—96.

[2]Strolz H M. ITMF cotton contamination survey 1999 [M].
cotton conf in Texas; USA, 2000,63—67.

[3]Ajay Pai, Hamed Sari-Sarraf. Recognition of cotton contam-
ination via x-ray micro-tomographic image analysis [ A ].
37th IAS Annual Meeting Industry Application Conference
[C]. Lubbock, TX. USA, 2002 ,420—427.

(4] Tantaswadi P, Vilainatre J, Tamaree N. Machine vision for
automated visual inspection of cotton quality in textile indus-
try using color Isodiscrimination contour [ J]. Computers
and Isodiscrimination Engineering, 2001, 37 (11) 352—
360.

[5]TAE JIN KANG, SOO CHANG KIM. Objection evaluation
of the trash and color of raw cotton by image processing and
neural network [J]. Textile Res. J. , 2002,24(6) :124—
128.

[6]1XU B, Fang C, Huang R. Chromatic image analysis for cot-
ton trash and color measurement [ J]. Textile Res. J, 2002,
67(12) .881—890.

[7]Veit D, Hormes I, Bergmann J. Image processing as a tool
to improve machine performance and process control [ J].
Journal of Clothing Sci and tech. , 1999,12(9) ,866—872.

[8]WANG Ru-Li, LI Zheng-Yu. On-line detection of contami-
nation in cotton using photoelectric technology [ P]. Chi-
nese patent (EW% ZFZEF B TFREREAR BELR
Bk 5% E. hEER) ,97106293.5,1997

[9] WANG Zhi-Jiang, WU Shu-Dong, Imaging Optics [M].
Beijing : Science Press ( £ 21T , AW . B2, Jbit.
Bl# i fAL) ,1991,96—97.

[10]Z0U Yi-Song, LIU Yu-Feng, Bai Ting-Zhu, Photoelectric-
ity Imaging Theory [ M]. Beijing: Beijing Institute of
Technology Press (4RFHA, XIER, L. KB ME

B bR AU TR AT ) L 1997,302—304.



