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Polarization compensation algorithm for quantum key distribution
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Abstract: In the process of the quantum key distribution based on the polarization coding of photons, the
polarization state will be affected strongly and randomly by the birefringence effect of the single-mode
fibers, which will lead to decrease the final secure key rate. Fortunately, this undesirable effect of sin-
gle-mode fibers can be corrected by the combination of two quarter-wave plates and a half-wave plate.
Utilizing the combination of three wave plates as the actuator, we build a simulation model of real-time
polarization compensation based on stochastic parallel gradient descent algorithm. We study the rela-
tionship among the amplitude of the random disturbance, the gain factor and the convergent rate. Fur-
thermore, we implement an experiment to demonstrate the algorithm we proposed. The results of the
experiment show that the polarization extinction ratio of the simulation system can be corrected well af-
ter a certain number of iterations.

Key words: quantum information, quantum key distribution, fiber polarization compensation, stochastic
parallel gradient descent control algorithm
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Fig.1 Schematic view of the polarization compensation sys-
tem based on SPGD algorithm
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Fig.2 Variation curve of the performance index with dis-
turbance of different amplitudes
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Fig.3 Variation curve of the performance index with differ-
ent gain coefficients
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Fig. 4 Correction ability of different distortions with fixed gain
coefficient and disturbance
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Fig. 5 Experiment platform of testing the algorithm’ s per-
formance
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Fig.6 Analysis diagram of the experiment results
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