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Abstracl

: In this paper we handle a system that transform sensor data to sensor information Sensor

informations {rom redundant acecelerometers are manpulated to represent the conlguration of objects carying

sensors. Basic sensor unit of the proposerd system is composed of 3

accelercmeters that are alipned along x-v-z

coordination axes of mobon. To refine the sensor mformation, at first the sensor data are [used by geometrical
optimization to reduce the variance of sensor mformation. To overcome the error caused from inexact alignment
ol each sensor to the coordination svstem, we propose a calibration technique thal identifies the transformation
heltween the coordinate axes and real sensor axes. The calibration technique make the sensor informalion
approach real value. Also, we propose a technique that decomposes the accelerometer data into motion acceleration
compenent and gravity acceleration component so that we can get more exact configuration of ohjects than in
the case of raw sensor data. A set ol experimential results are giwven to show the usefulness of the proposed
method as well as the experiments in which the proposed techniques are applied to human body motion capture.

Keywords : motion capture. sensor fusion, calibration, accelerometer
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Fig. 1. Accelerometer and supplementary circuit,
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Fig, 2. A sensor unit composed of 3 accelero—
meters.
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Table 1. Variances of sensor informations.

[0.0] [20,01 [50,0]
a1pha| beta | alpha | bela | alpha | beta

AMFHA 00187 00228 | 0.0227 | 0.0338 | 0.0655 | 0.0033

AAHHB | 00244 | 0.0397 | 0.0301 | 00771 [ 0.0828 1 0.2662

H9ET | 00102 | 0.0119 | 00118 | 0.0195 | 0.0134 | 0.0508
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Fig. 3. Coordinate systemn of the sensor umit
attached to two D.OF link.
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Fig. 4. The effect of fusion for the sensor informalion.
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Fig. 5. Alignment error in sensor coordinaticn
axis.
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