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Abstract: The carrier initiative acquisition on board is mainly based on the frequency estimation in deep space
communications. With the aid of data, the estimator performs well at low Signal-to-Noise Ratio(SNR) . In the
design of carrier acquisition, the accurate estimation of frequency aids the Phase Locked Loop(PLL) . If the ac-
quisition bandwidth of PLL is fixed, accurate estimation value helps to decrease Fast Fourier Transform( FFT)
size. The refined estimation after FFT coarse estimation is applied to improve estimation accuracy. In order to
achieve higher estimation accuracy, a Maximum Likelihood ( ML) algorithm of refined estimation is derived via
functional invariance. The estimation accuracy can achieve 10~* when SNR is 5 dB. The simulation results pre-
sent that the proposed algorithm outperforms other algorithms.
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Fig.1 Block diagram of the proposed algorithm
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Fig.2 Waveforms comparison between phase and phase difference
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Jacobsen algorithm and the proposed algorithm
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Fig.5 Performance comparison between fixed-point implemenation
model and float-point model (approximately ideal )
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