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Application of pattern search method to fiber-optic

active alignment automation
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Abstract. Application of the pattern search method to fiber active alignment automation was developed
for adjusting misalignments on multiple axial directions simultaneously. The interaction problem a-
mong axes was solved and the potential risk of missing the real peak was avoided, so that the align-
ment process time was reduced, and the alignment accuracy for locating the optimal fiber-optical cou-
pling position was improved. The comparison of simulation and experimental results between pattern
search and hill-climbing method was presented. Simulation results indicate that the convergence of
pattern search algorithm is nine times as fast as the hill-climbing method; it converges to the maxi-
mum coupling efficiency within 20 iterations for the five degrees of freedom alignment between the la-
ser diode and the single mode fiber. The experimental results also demonstrate that the average time
for locating the optimal coupling position in x -y plane using pattern search algorithm is 10 s faster
than that of hill-climbing method; and the global convergence of the pattern search algorithm is much
better than that of the hill-climbing method.
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Fig. 1 Six degrees of freedom alignment between a

laser diode and a single-mode fiber
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Fig. 2 Experimental system for LD-SMF coupling
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Fig. 3 Defects of the hill-climbing method
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Fig. 4 Tllustration of the two DOF pattern search

method
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