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Fig. 1 Optical experimental setup of Fraunhofer diffraction
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Table 1 Five repetition measuring results of the normal
fiber based on the optical diffraction
Number X ,+X.,

1 13. 88
2 13.52
3 13.73
4 13.61
5 13. 94
Mean 13.73
SD 0.28
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Fig.2 Mean diameters measured by optical diffraction and

microscope of eight cotton varieties

Variety Diffraction/pum Microscope/pm Micronaire
BCS 614 16. 8 16.0 3.1
BCS 0727 17.0 16. 4 3.3
DPL 901 18.1 17.1 3.9

USDA-5. 47 17.8 16.9 5.47
PHY 370 16. 8 16. 2 4.1
USDA 2.6 14.5 14.6 2.6
ST 5327 16. 3 16.0 3.5
DPL 0924 15.9 15.4 3.7
18.5
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Fig. 2 Diameters comparison of eight cotton varieties with

diffraction measurement and microscope measurement
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Fig. 3 Individual fiber diameters measurement results with

the microscope and the diffraction methods
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A Novel Method to Assess Cotton Fiber Fineness and Maturity Based on
Optoelectronic Measurement

ZHANG Zhi-feng, JIANG Feng-chun, YANG Kun, REN Yu-fen
(Zhengzhou University of Light Industry, Department of Physics, Zhengzhou 450002, China)

Abstract; The cotton’'s maturity and fineness are the key parameters to evaluate the cotton fibers quality.
The indirect parameters measurement can not accurately evaluate the cotton fiber's quality. A direct
method based on the optoelectronic measurement of Fraunhofer diffraction was presented. The
measurement results were compared between the microscope and the optoelectronic setup. The results
show that two methods have the good correlation (R = 0. 956, and SD = 0. 332). The optoelectronic
technique can assess the cotton fiber’'s maturity in the lab.

Key words: Optoelectronic measurement; Cotton fiber; Maturity; Denoising





