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Study of Multi-Objective Evolutionary Algorithm Applied to Waveguide
Array-Fiber Array Automatic Alignment System

ZHANG Xiao-wei' , CHEN Bao-xue',SUI Guo-rong',
CHEN Lin*,FU Chang-song”, YUAN Yi-fang' , MAMORU Iso’
(1 College of Optics and Electron Information Engineering ,University of Shanghai for Science and Technology
Shanghai 200093 ,China)
(2 Shanghai Second Polytechnic University »Shanghai 201209, China)
(3 Department of Chemical Engineering , Tokyo University of Agriculture and Technology ,Tokyo 184-8588, Japan)
Received date:2006- 11- 06

Abstract: A new method for array alignment is designed, which employed multi-objective evolutionary
algorithm in automatic alignment among fiber, waveguide splitter and fiber array. Compared to the
conventional genetic algorithm,when using this algorithm,the number of parallel operation can be reduced
largely. According to the results of the mimic experiments, as the alignment between single mode
waveguide array and fiber array is considered, when the mode field's asymmetrical factor of the single mode
waveguide array is 0. 4% ,the average transverse coupling loss can be 0. 04 dB. If the waveguide splitter is
a 8-channel splitter and the channel spacing error of the fiber array is within 0. 35 m, the results of the
mimic experiments of the auto-alignment shows that the average transverse coupling loss can be controlled
below 0.1 dB,and the max loss-min loss among the 8-channel is below 0. 06 dB.

Key words: Waveguide technique; Auto-aligning; End-coupling; Fiber array; Multi-objective evolutionary
algorithm
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