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Estimation of the CPU load of the onboard software for the MMO-PWI
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MMO (Mercury Magnetospheric Orbiter) is one of the spacecraft of BepiColombo project to explore the Mercury’s magneto-
sphere. PWI (Plasma Wave Investigation) onboard the MMO measures both electric and magnetic fields below 10 MHz and
MHz, respectively. PWI consists of two sets of electric sensors (MEFISTO and WPANT), two kinds of magnetic sensors (DB-
SC and LF-SC), and three receiver components (EWO, SORBET and AM2P). The digital outputs of each receiver are store
in the onboard memories installed inside the MDP (Mission Data Processor), and the CPU inside the MDP performs necessal
processes such as data compression, FFT calculation and delivering the processed data to the central data handling unit of
spacecraft. In the present paper, we introduce the current status of the software design for the PWI onboard the MMO.

EWO consists of three receivers, EFD, WFC and OFA. EFD is dedicated to observe DC or very low frequency electric field up
to 30 Hz. WFC and OFA are a waveform capture and spectrum receiver up to 20 or 120 kHz, respectively. Spectral data of OF/
will be transported in the nominal operations, and waveform data of WFC will be additionally transported after data compression
in the high bit-rate mode. As the data telemetry budget is extremely limited compared with the raw data rate and the WFC/OFA
account for the dominant part of the CPU load and data amount of the PWI, it is necessary to work out intelligent algorithms to
manage the raw data from each subsystem and to reduce them retaining the maximum scientific output onboard the satellite.

Data compression concept is also important to achieve higher data compression ratio as well as to keep fine data quality fc
scientific objectives. Both lossless and lossy compression algorithms are taken into account. Several methods are examined
estimate the performance of their compression efficiency, data quality and CPU loads.

The design of the onboard software is still in a preliminary stage, and further optimization of the algorithm and comprehensive
parameter survey will be needed from a scientific point of view.
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