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Abstract: The oblique angle of the fiber coupling to the upper surface of the optical chip, is one of the
key factors affecting the optical coupling efficiency. Contrary to the low efficiency, poor precision and
instability of the traditional angle measurement methods, the coordinate system re—establishment method
combined the image processing technology were adopted to realize the rapid and precise measurement of
the oblique angles. Firstly, based on conventional image angle measurement method, a targeted
checkerboard was introduced to calibrate coordinate system, thus reducing the errors caused by slight
rotations of the optical axis, which would happen at the time that the CCD optical amplification system
acquiring the image information of the tiny optical fiber. Then to reduce the influence of noise while

ensuring the detection accuracy of the linear characteristics of the fiber, Hough transform method and
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image thinning method, which were two classic methods to extract the linear parameters of the fiber,

were compared. Combining the triangular relationship of the linear elements on the projection surface, the

oblique angle of the coupling fiber was finally obtained. The experimental results show that the line

extraction algorithm based on Hough transform can measure oblique angle of the coupling fiber optic

under small size with higher accuracy and speed, the error is about +0.1° and the average operation time

is 0.370 seconds.
Key words: oblique angle of the coupling fiber;
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Fig.1 Schematic diagram of oblique angle of the coupling fiber
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Fig.2 Checkerboard plane and fiber plane in image acquisition system
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Fig.3 Calculations of the target and the measuring angle
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Tab.1 Comparisons of measurement accuracy, error and time

Input angle/(°)

Output angle/(°)

Time/s
Value Error Value Error
Theoretical Theoretical
Hough  Thinning Hough Thinning Hough  Thinning Hough Thinning Hough Thinning
6.079 6.124 6.031 0.045 -0.048 5.980 5.892 5.776 -0.089 -0.205 2.769 2.793
6.398 6.441 6.479 0.042 0.081 6.300 6.259 6.144 —-0.041 —-0.156 0.499 0.580
6.718 6.824 6.853 0.107 0.136 6.619 6.614 6.415 —-0.006 -0.204 0.392 0.513
7.037 7.118 7.081 0.081 0.044 6.939 6.896 6.613 —-0.043 -0.326 0.399 0.260
7.356 7.417 7.460 0.060 0.104 7.258 7.241 6.948 -0.017 —-0.31 0.384 0.302
7.676 7.735 7.715 0.059 0.039 7.577 7.506 7.333 -0.071 -0.244 0.314 0.276
7.995 8.114 7.924 0.118 -0.072 7.897 7.983 7.655 0.086 —-0.242 0.339 0.254
8.315 8.424 8.201 0.109 -0.113 8.216 8.124 7.879 —-0.092 —-0.337 0.438 0.250
8.634 8.783 8.468 0.149 —-0.166 8.536 8.544 8.421 0.008 -0.114 0.272 0.392
8.953 9.074 8.892 0.121 —-0.061 8.855 8.849 8.644 —-0.006 -0.211 0.296 0.320
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kinds of ambient light

DU 2H K e A SR Y A S A e R R L S A A
KR o Qa6 R, i g2 P O SR ML Bl I 4%,
B A OE LT IR R AR OB R T A OB £ iR
AR L DTGt I A AR R D R R 22
i K

Bl 6 e LT i AR F A LA AR T
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