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Automatic Aligning Method of Panda Polarization Maintaining
Fiber with High Accuracy

LIU Zhen-hua,FENG Di, HUANG Huai-bo, YANG De-wei, SONG Ning-fang

(Department of Instrument Science and Opto-electronics Engineering » Bethang University , Beijing 100191.China)

Abstract: The detection and alignment of polarization axis is a key technology in PMF’ s application. In
order to improve the accuracy of the end face detection of polarization axis,a sub-pixel edge extraction
method based on surface fitting was proposed to improve the accuracy and the normal distribution of the
detection result was used to improve the precision. Based on the normal distribution of the detection
result,a aligning method based on normal distribution was put forward. An automatic aligning system was
established. The experiment shows the sub-pixel edge extraction method can decrease the error by 45%
and the ellipse fitting can reduce the error by 15%. The alignment experiment figures out that the bias of
aligning method based on probability is less than 0. 1°.
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Fig. 1 Detection process of polarization axis
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Fig. 3 Distribute of detection result
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Fig. 4 Process of alignment
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Table 1 Comparision of fitting bias of different method Sample
Canny Subpixel
Sample Bias of Bias of Decreased Bias of Bias of Decreased
fitting circle fitting ellipse ratio fitting circle fitting ellipse ratio

1 138. 701 118. 461 14.59% 81.111 6 67.623 1 16.63%
2 125.554 113. 44 9.65% 67.218 4 53.957 5 19.73%
3 104. 987 92.751 8 11.65% 53.020 9 49,499 3 6.64%
4 103. 141 90. 545 1 12.21% 49.350 1 46.161 3 6.46%
5 136. 182 124,159 8.83% 75.157 7 61.808 4 17.76%
6 119. 412 97.666 7 18.21% 59.964 7 48.415 9 19.26%
7 130. 693 117. 481 10.11% 75.945 6 57.788 9 23.91%
8 129. 98 99.304 5 23.60% 74.549 5 55.192 2 25.97%
9 128.032 100. 26 21.69% 72.373 1 53.937 5 25.47%
10 122. 309 97.358 3 20.40% 62.937 47.982 4 23.76%
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Fig. 6 Estimated result of maximum likelihood
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Fig. 7 Aligning bias of different method
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