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Study on the six- DOF control for a neutral atmospheric density measurement accelerometer

Yuichiro Osato (Tokyo city university), Akito Araya (The university of Tokyo), Nana Higashio (JAXA),
and Rikio Watanabe (Tokyo city university)

A low-orbit spacecraft receives large air drag because neutral atmosphere gets denser in lower earth orbit. A

thermosphere model NRL-MSIS00 was established based on measurement data of neutral atmospheric density and it is

currently used for spacecraft drag estimation. However, the model is unable to be applied to the super low Earth orbit because

measurement of neutral atmospheric density at this altitude is difficult due to high density of air. In order to obtain neutral

atmospheric density, an accelerometer is used to detect deceleration of spacecraft due to air drag. In the case of super low

altitude air density estimation, highly sensitive and wide-range accelerometers that can detect 10®~102 m/s’ is required. Thus a

new type of accelerometers which consists of contactless optical displacement sensors and a magnetic actuators that has enough

controlling force is proposed. This research investigates of elemental technology of the new type accelerometer. An

experimental model of the new type of accelerometer demonstrated detection of two-DOF acceleration. A six-DOF

accelerometer extended from the two-DOF will be constructed.
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Tablel Accelerometer spec

Altitude 100km—-400km
Measurement range 1x107%m/s?
Resolution 1%10°%m/s?
S 10cm X 10cm X 20cm

ize
(Input power supply)
Mass ~5kg
Parameters 6DOF
Power consumption ~20W
Sample rate 1Hz
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Fig.10 Difference of transfer function for the number of coils
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