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E-defense is the full-scale earthquake experiment facility testing the quake-proof structure. In this facility, a
measurement system, which can measure large scale displacements of multiple reference points on the test
structure simultaneously, is required. We have proposed a remote 3-dimensional displacement measurement
method, in which transmitters are attached on reference points and radio waves are received by sensors on
fixed points. Measuring phase differences of radio waves between sensors, displacements of reference points
can be determined. We have confirmed the principle of proposed method by some radio experiment, however,
there were some cases in which measurement precision was degraded by multi-path fading. In this paper, we
propose an improved measurement method that chooses sensors based on received signal power while
using the redundant number of sensors to obtain multi-path tolerant capability. We will also report some
new experimental results which show the proposed method has sub-centimeter measurement precision.
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