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Abstract ; For the problems such as low spectrum efficiency and poor robustness of the existing orthogonal
frequency division multiplexing (OFDM ) channel estimation and iterative detection algorithms, a channel
estimation and joint detection algorithm based on unitary approximation message passing and superimposed
pilot frequencies is proposed. Firstly , the unitary transformation is adopted in the channel estimation to solve
the problem of robustness inherent in the approximate message passing algorithm. Then, the frequency
domain superposition pilot is introduced for the initial estimation of the channel. In the soft modulation/
demodulation, the superposition pilot is applied to the quadrature amplitude modulation ( QAM )
constellation points as the prior distribution of the frequency domain symbols, so as to avoid the
increasement of complexity. Simulation results show that the proposed algorithm can significantly improve
the spectral efficiency and robustness of OFDM systems with the same complexity compared with the
existing independent pilot algorithms.

Key words : orthogonal frequency division multiplexing( OFDM ) ; sparse channel estimation ; superimposed
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Fig. 2 Modulation function and corresponding message
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