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This paper investigates a calibration method of 6 DOF acceleration sensor system using multiple
linear accelerometers. So far, it has been considered that a set of 6 DOF acceleration data is to be
essential to its calibration. In this accelerometer system, 6 DOF acceleration can be resolved using
the geometrical condition of 6 linear accelerometers. Therefore, the measurement error results from
the alignment error of the 6 linear accelerometers. And so, we analyze the alignment error and give
a caribration method to identify the error only using some limited linear accelerations (acceleration
of gravity). This paper discusses its calibration method with experiments for our prototype 6 DOF
accelerometer. The results show that the calibration using limited data is possible and has good

performance.
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Fig.1 Acceleration produced at the point / on a rigid body
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Table 1 Specifications of the accelerometer chip
(Analog Devices, Inc. Accelerometer ADXL 202E)
Measurement Range +20 [m/s’]
Resolution (at 60 Hz) 0.02 [m/s?]
Operating Voltage Range 3~5[v]l
Quiescent Supply Current 0.6 [mA]
Temp. Operating Range 0~70[C]
Size 5X5X2 [mm]
. . 20 [%]
1/ M
Gamerror | 4 |/ 1’y (0.60~+3.58) [%]
Absolute | Ja |/ 'ju'|
alignment L +1.75 [%
oo | 28171 5
*200 [%]
Offsetermor | aql/g (28.3~+25.4) [%]
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Table2 Estimated error values
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Table3 Specifications of the prototype accelerometer

Max Typ | Resolution | Sampling
T raﬁ al - £2[g] | +1[g] 004
n

ransrato; ,L [m/sz]

z 60 [Hz]

2400 | 2163 | 064
Rotational | y N )

= [rad/s] | [rad/s’] | [rad/s’]

Z

Dual-axis Accelerometer

120°

Side view

Front View

40[mm]

Fig.3  Aproto-type 6-DOF acceleration
sensor system.
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Fig4 2 DOF rotational table for calibration
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Fig. 10 Comparison of the reference rate gyroscope
and our prototype accelerometer in double

lane change experiment
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