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Fig. 1 The estimation and correction od the frequency warp
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Fig. 3 The performance of the decoding algorithm Fig. 4 The simulation of the frequency warp
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Carrier Synchronization Method Based on Cordic Algorithm

LI Xiao — bei', YANG Xue - bing’, JIANG Hua', SUN Lu',PU Hao' ,HUANG Tao' ,LU Chen’
(1. Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China; 2. Unit

94170,Xi’an 710082, China;3. Unit 93897 ,Xi’'an 710077, China)

Abstract : In communication system, frequency warp is often caused by the coherent detection or the synchronous
demodulation. Because in one frame the sample time of each code is different from that of other codes, the phase
error of the demodulated code and the decoding error would become larger and larger as time goes on. A carrier
synchronization method, in which the Cordic algorithm and the efficacious LDPC decoding performance are adopt—
ed, is presented to solve the frequency warp. According to this algorithm, the frequency warp is figured out by u-
sing the Cordic algorithm, and then the phase error caused by the frequency warp in each receiving code is modified
by using the Cordic algorithm again. Finally, the modified code is delivered to the decoder based on the LDPC de—
coding algorithm. Simulation results show that by using this method not only the multiplicative manipulation is sub—
stituted for the shift manipulation, but also the algorithm$ performance is approaching to the precise synchronous
performance.

Key words :lowdensity parity — check codes; the Cordic algorithm; belief propagation; carrier synchronization



