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Real-Time Polarization Control Algorithm under Non-Ideal Situation
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Abstract In the receiving end of quantum key distribution (QKD) system based on the polarization encoded BB84
protocol, the polarization control system is very key to QKD. In order to recover and stabilize very efficiently the
damaged polarization states owing to these factors including the optical fiber, environment temperature and so on,
the performance of the electric polarization controller (EPC) is analyzed and rotation matrix is introduced as the
Miieller matrix of the EPC. A strategy of avoiding the blind zone is put forward and the real-time polarization control
algorithm is designed in the non-ideal situation. The algorithm shows that every control process uses only two
degrees of freedom to transform all possible polarization states and can improve greatly the rate of the controlling.
Simulation results show that this algorithm is feasible.
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Table 1 Direction vector parameters at the
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Table 2 Input and output SOP and EPC's voltages
] ] Fiber Voltage (digital) Fiber Voltage (digital)
Point Input SOP Aim SOP - -

squeezer Now Aim squeezer Now Aim
1 (0.68,—0.73,—0.03) (1,0,0) X, 1038 1299 X 1993 2147
2 (—0.87,0.29,—0.41) (—1,0,0) X 2677 2872 X; 709 1115
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Fig. 6 Polarization control process of six special state . (a): (1,0,0); (b): (—1,0,0); (c): (0,1,0);
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