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A study of the horizontal and directional installation scheme for
the moon seismometer based on MEMS sensors
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(Institute of Geophysics,China Earthquake Administration ,Beijing 100081, China)

Abstract It is difficult to insure that the moon seismometer placed by a robot is horizontal, and it is also difficult to
add a mechanical horizontal and directional controller for the moon seismometer because of the restrictions of its
weight, size and so on. To resolve this problem, according to the robotic theory, the paper suggests to get the moon-

quake waves in the horizontal plane coordinate in which the reference direction is the north pole of the moon by coordi-

nate rotation transforming from the moonquake wave measured in the oblique coordinate.
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Fig. 6 Sketch of calculated dip angles

of moon seismometer
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Table 1 Measuremeats of experiments
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2 180 0 —0.009 0.008 —1.145
3 0 180 —0.001 0. 007 —1.145
4 90 0 1.181 —0.007 0.092
5 0 90 0.016 1. 266 0.125
6 —90 0 —1.186 0.013 0.110
7 0 33.905 0.014 0.723 1.097
8 0 —34.093 0 —0.711 1. 083
9 29. 240 0 0.584 —0. 004 1. 146
10 —27.756 0 —0. 545 0. 005 1. 168
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Table 2 Field inteasities measured for every dipping attitude

FRUHC X BRI EEC) Y MfTANREC X MaiEh (@ Y Emt (o ZhaEmh (e AmaE
1 0 0 0.0072 —0.0016 1..0000 1..0000
2 180 0 —0. 0055 0.0063 —1. 0000 1. 0000
3 0 180 0.0013 0. 0055 —1.0000 1..0000
4 90 0 1. 0000 —0.0055 0.0110 1.0001
5 0 90 0.0156 1..0000 0.0380 1.0008
6 —90 0 —1.0000 0.0103 0.0257 1..0004
7 0 33.905 0.0139 0.5711 0.8324 1..0096
8 0 —34.093 0. 0021 —0.5616 0. 8210 0.9947
9 29. 240 0 0.4956 —0.0032 0.8725 1.0034
10 —27.756 0 —0.4584 0. 0039 0. 8905 1.0015
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Table 3 Dips from accelerator output and gravitational accelerations in the horizoutal coordinates
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4 — 90 — 0 — — —
5 — 0 — 90 — — —
6 — —90 — 0 — — —
7 0. 7888 0 32.4105 33.905 0.0003 0. 0359 1. 0089
8 0.1210 0 —32. 3488 —34.093 0. 0000 —0.0351 0.9941
9 28.2996 29. 240 —0. 1827 0 0.0227 —0. 0000 1.0032
10 —26. 2251 —27.756 0.2231 0 —0.0177 0. 0000 1.0014
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Fig. 7 Sketch of the coordinate direction

of the moon seismometer
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