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Abstract: In space scenarios, the communications between the flying transmitters and receivers generally face two diffi-
culties: a long-distance transmission and a high-dynamic movement. The long-distance transmission decreases the signal-
to-noise ratio at the receiver and the high-speed movement imposes a dynamic Doppler-shift on the transmitter's carrier
frequency, which is also referred to as the low SNR and high dynamic. To address the energy dispersion caused by low
SNR and high dynamic Doppler-shift, a max-min-acquisition (MMA) scheme was proposed. The max-elements and min-
elements provide us the cues of possible ranges and impossible ranges, respectively. The MMA scheme first selects some
large elements (also called max-elements) and small elements (also called min-elements) to construct a narrow max-min-
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range, and then searches for the largest element in this range to obtain the acquisition result. Moreover, the theoretical

analysis and simulation results have verified our MMA scheme’s significant advantages over the existing schemes.

Key words: space communications, Doppler-shift acquisition, low SNR, high-dynamic, energy dispersion
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