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Design of processing flow of the PWI software onboard MMO spacecraft
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BepiColombo is a collaborative project between Japan and Europe to explore the mercury and it consists of two spacecraf
MMO (Mercury Magnetospheric Orbiter) is one of the spacecraft to investigate the mercury’s magnetosphere. PWI (Plasme
Wave Investigation) onboard the MMO measures both electric and magnetic wave fields. In the present paper, we introduce
current design of processing flow of the PWI software.

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 adaptive observation mode, the PWI is controlled by a MDP (mission data processor)
and the data outputs from the PWI are processed by onboard software on the DPU implemented in the MDP. A real-time OS¢
(operation system) is introduced in the DPU and the MDP manages the communication such as commands and telemetri
through space-wire interface between spacecraft bus system and scientific instruments. Onboard processing for the scienti
instruments will be divided into several applications based on their objectives and these applications are independently process
under the control of the real-time OS. In the current design, onboard software for PWI consists of three applications for date
processing and one for extension control of the sensors. Applications for data processing are (1) for nominal data processing (
bit-L and M mode), (2) for special processing such as calibration, and (3) for burst processing in bit-H mode. The first one will
produce regular telemetry data synchronous with spin period. The other applications are processed as back ground jobs unc
the control of the nominal application.

In the presentation, we report the current baseline of processing flow in the PWI applications and specifications of data product
of the PWI.
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