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Abstract

“Tianwen-1" is China’s first Mars exploration mission. This mission is a key turning point for Chi-
na’s space exploration from near earth to deep space, and determines whether China can become
one of the countries with deep space exploration capabilities. The data preprocessing system for
“Tianwen-1" ground application system is an important part of this task. From the perspective of
system design, this paper introduces the system architecture, business process and system com-
position of the data preprocessing system in detail, and discusses the key technologies adopted by
the system, including data processing technology in the case of low signal-to-noise ratio caused by
Mars Earth ultra long distance transmission, efficient data processing technology in the case of large
data surge in multiple receiving stations, multi-payloads multi-modes data automatic processing
technology, etc. According to the operating conditions, the system is comprehensively evaluated in
terms of efficiency, resource utilization and data correctness.
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Figure 1. Frame of data preprocessing system for “Tianwen-1" ground application system
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Figure 2. Composition of data preprocessing system for “Tianwen-1" ground
application system
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Figure 3. Data processing task setting interface of data preprocessing system for “Tianwen-1" ground application system
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Figure 4. Data processing task list of data preprocessing system for “Tianwen-1" ground application system
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Figure 5. Level-0 data processing schematic of data preprocessing system for “Tianwen-1"
ground application system
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Figure 6. Process modeling visualization interface of data preprocessing system for “Tianwen-1" ground application system
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Figure 7. Satellite raw data processing flow based on distributed data
processing method
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Figure 8. Satellite raw data processing flow of data preprocessing system for “Tianwen-1" ground application system
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