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Investigation of efficient data processing method for the PWI software onboard MMO
spacecraft
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BepiColombo is a collaborative project between Japan and Europe to explore the mercury. MMO (Mercury Magnetospheric
Orbiter) is one of the spacecraft of the project and it aims to investigate the mercury’s magnetosphere. PWI (Plasma Wavi
Investigation) is one of the scientific instruments onboard the MMO and it measures both electric and magnetic wave fields.

PWI consists of two sets of electric sensors (MEFISTO and WPT), three orthogonal magnetic sensors (LF-SC and DB-SC)
and three receiver components (EWO, SORBET and AM2P). EWO measures electric and magnetic waveforms and spectra fro
DC to 20 kHz (it measures electric wave field up to 120 kHz in the solar wind). SORBET covers the higher frequency range up to
10MHz and measures spectrum and thermal noise. AM2P is an active receiver and it measures antenna impedance and elect
temperature.

In order to operate the PWI with an optimum observation mode, the PWI is controlled by a MDP (mission data processor) anc
the data outputs from the PWI are processed by onboard software on the DPU implemented in the MDP.

In the current design, onboard software for the PWI will be configured by the following three applications: (1) nominal data
processing in bit-L and M mode, (2) special data processing such as calibration, and (3) burst data processing in bit-H mode
In the past presentation, we reported a base concept of software design. In this presentation, we make a progress report on
detailed design.

First, the data operation policy of the spacecraft in bit-L mode has changed from exclusive operation against bit-M mode tc
continuous operation. Secondly, the data processing for bit-M was also changed. The bit-M data will be continuously processe
and stored on the spacecraft data recorder and selectively transmitted to the ground by the command. Following this modificatiol
we revised nominal data processing flow of the PWI software, and we estimated precise computational loads and work areas f
individual data processing.

EWO-OFA produces spectral data of electric and magnetic wave fields by the onboard software. Particularly for the very-
low(VL)-mode, in which production of spectral data for magnetic wave field below 32Hz with a frequency resolution of 1Hz is
required, itis necessary to spend much computational load and work area. In order to solve this problem, we propose a new sigr
processing method for the VL-mode, in which we introduce decimation filter applying noble identity and polyphase algorithm,
in order to meet the restriction of the computational load and work in the MDP.
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