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Abstract

An integrated ion and neutral particle analyzer is built for the first Chinese Mars explo-

ration project, which has ten detecting modes. Most detecting modes of the analyzer produce data far

more than data capability of the Mars project. A special data-processing method is presented, including

data merging, logarithmic compression and lossless compression. By setting symbols in FPGA, all the

three compression algorithms can be used serially, or only requisite algorithms are selected, making data-

processing flexible. The compression ratio of data merging is 2 or 4, and logarithmic compression is 2.

The compression ratio of lossless compression is necessarily related to data characteristic in different de-

tecting mode. Furthermore, the experiment results show that the data-processing method has good per-

formances and the data rate fulfills the requirements for the project.
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Lossless compression
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Table 1 Performance comparison of the ion and neutral particle analyzer with
similar international instruments
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Fig. 1  Picture of the ion and neutral particle analyzer
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Table 2 Detecting modes of the ion and neutral particle analyzer
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