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Precise location for optical fiber surface with
sampling restraint Hough transformation

CUI Ji-wen, TAN Jiu-bin, AO Lei, KANG Wen-jing

(Institute o f Ultra-precision Optical & Electronic Instrument Engineering ,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to improve the direction stability of light beam from optical fiber, a novel location
method for optical fiber surface was proposed. The energy distribution at optical fiber surface was an-
alyzed and Hough transformation with sampling restraint was proposed in this method to eliminate
noise and obtain the contour points according to the contour character. The points divided into two
classes(primitive class and noise class) were respectively transformed into parameter space to reduce
memory and restrain noise to obtain the contour points. The points were set different weight for their
different effect on the center of the contour in fitting process. The experimental results show that the
uncertainty is less than 0. 2 pixel(less than 0.4 ym) when the proposed method is used to locate opti-
cal fiber surface and a ten-fold image lens is used.
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Fig.1 Frame of fiber surface location
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Fig. 2 Surface image of single-mode optical fiber

with non-correlative light source incidence
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Fig. 3 Processed surface image of single-mode opti-
cal fiber with non-correlative light source in-

cidence
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with non-correlative light source incidence
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Fig. 6  Surface image of single-mode optical fiber

with correlative light source incidence
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Tab.1 Surface location result of single-mode optical fiber with non-correlative light source incidence(Unit: pixel)

Number Location result Number Location result Number Location result
1 (64.59,76.57) 5 (64.61,76.51) 9 (64.69,76.72)
2 (64.73,76.81) 6 (64.78,76.55) 10 (64.75,76.69)
3 (64.57,76.52) 7 (64.88,76.72) Average (64.70,76.64)
4 (64.80,76.71) 8 (64.56,76.63) Uncertainty (0.109,0.101)
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Tab. 2 Surface location result of multi-mode optical fiber with non-correlative light source incidence(Unit: pixel)

Number Location result Number Location result Number Location result
1 (97.54,85.74) 5 (97.51,85.80) 9 (97.59,85.84)
2 (97.63,85.81) 6 (97.53,85.65) 10 (97.70,85.59)
3 (97.67,85.72) 7 (97.58,85.72) Average (97.59,85.72)
4 (97.60,85.71) 8 (97.56,85.63) Uncertainty (0.061,0.081)
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Tab. 3 Surface location result of single-mode optical fiber with correlative light source incidence(Unit; pixel)

Number Location result Number Location result Number Location result
1 (116.47,85.61) 5 (116.71,85.92) 9 (116.49,85.89)
2 (116.33,85.81) 6 (116.23,85.55) 10 (116.70,85.39)
3 (116.57,85.82) 7 (116.58,85.72) Average (116.55,85.74)
4 (116.70,85.71) 8 (116.76,85.93) Uncertainty (0.175,0.176)
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Tab. 4 Surface location result of multi-mode optica

| fiber with correlative light source incidence(Unit. pixel)

Number Location result Number Location result Number Location result
1 (113.07,87.96) 5 (112.89,87.81) 9 (112.99,87.91)
2 (112.88,87.81) 6 (113.19,87.55) 10 (112.95,87.99)
3 (113.17,87.82) 7 (113.24,87.72) Average (113.08,87.82)
4 (113.22,87.65) 8 (113.21,87.93) Uncertainty (0.143,0.142)
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