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Fig. 1 The capture block diagram based on 2D-FFT
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Fig. 2 The capture block diagram based on TDM 2D-FFT
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A Deep Space Exploration Carrier Capture Algorithm with Low SNR

DU lJianlai, FANG Kun, LIU Gang, LIQi
(Shanghai Aerospace Electronic Co., Ltd., Shanghai 201821, China)

Abstract: Aimed at the extremely low Signal-Noise-Ratio (SNR) of the carrier signal received by receiving end in the deep
space monitoring and control communication system, a two-dimensional time division multiplexing fast Fourier transform (FFT)
carrier acquisition method is proposed. The carrier capture can be achieved effectively at low SNR while reducing resource
consumption. Simulation results show that this method can be used to achieve fast acquisition of a carrier signal with carrier
frequency offset up to 100 kHz and carrier frequency change rate up to 100 Hz/s under the carrier-noise-ratio (CNR) of 17 dBHz. It
is a capture method that takes both performance and engineering into account.

Key words: carrier capture; 2D-FFT; time-division multiplexing; resource consumption

High lights:

e The minimum CNR is 17 dBHz.

e The carrier signal can be captured with carrier frequency offset up to 100 kHz, carrier frequency rate of change up to 100 Hz/s.

e It can effectively reduce the resources, which will benefit the realization of the project.
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Study on Integrated Technique of Laser Ranging and Communication and Its

Applications in Deep Space

LIU Xiangnan, LI Yingfei, XIANG Chengyong, CHEN Ming, LI Xiaoliang

(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: The current development of integrated technique of laser ranging and communication is introduced. A new
integrated technique of high precision laser ranging and high speed communication is presented based on dual one-way
ranging (DOWR) and BPSK modulation heterodyne coherent detection. A symbol phase ranging method is applied to achieve the
integrated system design, and the ground experiments are developed. The results show that the data rate of laser link reaches
1 Gbit/s and the ranging precision is better than 0.9 mm. The influence of reference clock frequency difference on ranging precision
is analyzed. Finally, future applications of the integrated laser ranging and communication system in deep space exploration are expected.

Key words: laser communication; laser ranging; intergradations; deep space

High lights:

e The current development of integrated technique of laser ranging and communication is reviewed.

e A new integrated technique of high precision laser ranging and high speed communication is presented based on symbol phase

ranging and BPSK modulation heterodyne coherent detection.

e The ground experiments of the integrated laser technique are developed. The results show that the data rate of laser link reaches 1 Gbit/s

and the ranging precision is 0.85 mm.

e Future application of the integrated laser ranging and communication system in deep space exploration are expected.
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