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All Fiber Optical Path Difference Adaptive Control Method in
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Abstract An all-fiber optical path difference adaptive control method is proposed, and it has been successfully
applied to the femtosecond fiber laser coherent polarization combination system. Field programmable gate array
(FPGA) control circuit is used as the hardware foundation in the establishment of the optical path difference
adaptive control system, and an effective control algorithm is designed based on the hill-climbing algorithm, which
can successfully solve the disturbance problem between optical path difference adaptive control and phase-locked
control. The experimental results show that the system can completely compensate the optical path difference drift
in the range of 4= 604 with good continuous working stability, which can meet the requirements of optical path
difference adaptive control in the femtosecond fiber laser coherent polarization combination system.
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Fig. 1 Coherent polarization combination system of two femtosecond fiber lasers
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Fig. 2 Flow chart of the optical path difference adaptive control algorithm
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Fig. 3 Normalized intensity changing curves in the process of phase-locked control from open loop to close loop
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Fig. 5 Normalized intensity changing curves before and after adaptive correction algorithm.
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