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Calibration of the polarization basis between the transmitter and receiver is an important task
in quantum key distribution. An continuously working polarization-basis tracking scheme will ef-
fectively promote the efficiency of the system and reduce the potential security risk when switching
between the transmission and calibration modes. Here, we proposed a single-photon level contin-
uously working polarization basis tracking scheme using only sifted key bits revealed during error
correction procedure, without introducing additional reference light or interrupting the transmission
of quantum signals. We applied the scheme to a polarization-encoding BB84 QKD system in a 50km
fiber channel, and obtained an average quantum bit error rate of 2.32% and a standard derivation
of 0.87% during 24 hours of continuous operation. The stable and relatively low QBER validates
the effectiveness of the scheme.
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