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The UM2000 Signal Decoding Algorithm Based on Sine Interpolation

HE Guangyu, FAN Ming

(Signalling and Communications Research Institute, China Academy of Railway Sciences, Beijing 100081, China)

Abstract: The UM2000 digital track circuit adopts the frequency modulation method to transmit 28 bit
code group information. The short and long time windows are designed for demodulating UM2000 signal
codes. The decoding algorithm is mainly composed of the bandpass filter, the zero-crossing detection, the
sliding window DFT, the threshold decision and the CRC verification. Among which, the zero-crossing de-
tection demodulation algorithm uses the sine interpolation to carry out the computation of the UM2000 sig-
nal zero crossing time. The primary factors which influence the decoding performance are the signal sam-
pling time, the interpolation algorithm and the sampling points and the interpolation points used by the
sine interpolation. The decoding tests are applied to the test box production signal and the simulation sig-
nal with different signal-to-noise ratio. The simulation signal test results show that the short time (1. 562
5 s) window's safe decoding rate is 80%, 81%, 86% and the long time (3. 125 0 s) window's safe deco-
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ding rate is 99%, 100% and 100%, when the signal-to-noise ratio of the in-band harmonic interference is
3, 4 and 5 respectively. The test box production signal decoded results show that the safe decoding rate of
the short time (1.562 5 s) window is 95. 27% and the safe decoding rate of the long time (3. 125 0 s) win-
dow is 98. 06%, 99.91% and 98. 23%. The test results show that the UM2000 signal decoding algorithm
not only can satisfy the request of the real-time feature of the signal system, but also can achieve the safe
decoding of the UM2000 signal.

Key words: Digital track circuit; UM2000 signal; Sine interpolation; Zero-crossing detection; Security de-

coding
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