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Abstract: The novel sample of dual-beard can be used to measure the length of cotton and wool fibers in
an efficient and economical way by image processing method, but there are only a few available
parameters. Therefore, a new calculation method is proposed to convert the relative linear density curve
of dual-beard (similar to fibrogram) into mass-weighted length histogram and avoid the process of
amplifying the error. Simple computations of addition and subtraction are applied to coordinate values of
the curve’s plots. Thus the method can contribute to obtain the mass ratio of each length group and be
further used to calculate any length parameter. Practical tests based on 24 cotton f{iber samples and 12
wool {iber samples show that the calculated histograms and length parameter values have high agreement
with those from reference methods like AFIS and Almeter. The result proves that the new calculation

method is effective for providing comprehensive and accurate fiber length information with dual-beard
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Fig. 1 Procedure of dual-beard sample preparation and detection
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Table 3  Statistics of differences of adjacent mass percentages under different m values
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Fig. 5 Fiber length frequency distribution histograms of some representative samples
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Table 4 Comparison of computed and Almeter reference values of wool length parameters

1# 28 3# 4 & 5+ 6 74 8# 9H 10 # 11# 12+
84.8 83.5 91.7 86.2 87.9 89.9 104.6 92.9 107.2 94.8 98.3 88.5

/ Almeter 84.9 81.7 92.6 88 90.5 93.2 103.0 95.5 108.5 91.5 96.8 87.6
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Table 5 Multiple test results of the same sample
1 2 3 4 5 6 7 8 9 10
/%
27.8 26.9 27.1 26.8  27.5 27.2  27.2  26.7 26.8 27.3 0.35 1.23
/mm
/% 30.2 29.8 28.1 30.2  29.7 30.2 28.7 28.1 29.3 30.1 0. 85 2.89
/%% 7.8 8.7 8.3 8.5 7.6 8.4 7.9 9.0 9.2 8.9 0.54 6. 38
/mm 93.1 94.0 95.1 94.1 92.6 92.4 91.5 92.0 94.1 93.6 1. 14 1. 22
/% 33.8 32.5 33.6 35.3 34.0  32.6 35.7 34.5 35.0 35.1 1. 11 3.25
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