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Measurement of Fiber Diameter Based on Digital Image Processing
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Abstract Geometric parameters of multifold fiber are measured, and an exact and applied fiber diameter
measurement method is proposed based on the digital image processing. The method acquires the fiber picture via
optical microscopy system and image acquisition system, and then processes the data via data fitting by computer.
The diameter of vacant core fiber and non-communications fiber is measured, and then the data error is analyzed.
The experimental results show that the proposed method is simple and easy, and it can be applied to some special

areas where direct measurement is unfeasible.
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Fig. 1 Scheme of measurement system
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Fig. 2 (a) Image of fiber section and (b) image after

threshold processing, (c) image after edge detection
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Table 1 Curve fitting of several edge points

Coordinates of the edge points

Diameter /pixel  Centers cordinates

(164,362) (441,192) (717,283) 731 (475,555)
Inside diameter (199,311) (489,190) (719,284) 736 (475,556)
(137,420) (571,205 (730,298) 731 (475,555)
(19,298 (101,176) (290,40) 1073 (500,535)
Outside diameter (64,223) (197,94 (391,13 1065 (495,535)
(23,295) (167,117 (224,77 1076 (505,535)
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Fig. 3 (a) Original image of silica fiber and (b) processed
image
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