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Evaluation of the method of estimating the center positions of transponder array

via constraining the geometry of transponder array '

Tadashi ISHIKAWA *' and Mariko SATO**

Abstract

For the precise GPS/Acoustic seafloor positioning, we evaluate a new method for estimating the position of

transponders. Conventionally we estimate three—dimensional coordinates of each transponder independently. With

this new method, in contrast to conventional method, we estimate movement of center position of transponder array

via constraining the geometry of array. The best estimated geometry used in this method is calculated using all data

obtained by sailing observation up to the present. As a result of new method, the variability of estimated positions

is reduced and the precision in estimating the crustal velocity was improved.
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Fig.1 Location of seafloor reference points. Red squares stand for the reference points used in this study.
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Fig.2 Subset repeatability of estimated positions analyzed by (a) conventional method and (b) the method

of estimating the center position of array. ¢ stands for standard deviations of variability of repeatability

of each axis.
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Fig.4 Time series of estimated positions of seafloor reference point MYGI and TOKE. The difference be-
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the geometry of transponder array. Green lines stand for the date of the occurrence of large earth-
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Fig.6 Time series of horizontal positions at seafloor reference points installed along the Nankai Trough. The results
are obtained by (a) conventional method and (b) the method of estimating the center position of array. Green
lines are same notations as in Fig. 3.
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Evaluation of the method of estimating the center positions of transponder array via constraining the geometry of transponder array
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Fig.7 Time series of horizontal positions of the seafloor reference point off Miyagi (MYGI). The results are

Upward (m)

obtained by (a) conventional method, (b) conventional method with height constraint and (c) the

method of estimating the center position of array. Green lines are same notations as in Fig. 3.
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Fig.8 Time series of vertical positions of the seafloor reference point off Miyagi (MYGI). The results are ob-

tained by (a) conventional method and (b) the method of estimating the center position of array.
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