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Establishment of Examination Method for Sensor Directions and Sensitivities in 3-Axis Gyroscopes
Yusaku Ohe*, Hitoshi Kimura, Norio Inou, (Tokyo Institute of Technology)

A 3-axis gyroscope is used on the assumption that the axial directions of the sensors are orthogonal to each other and equal sensitivities.

However, these conditions are not guaranteed, and the differences of sensor direction and sensitivity cause measurement error. This study aims to

establish a calibration method for actual sensor directions and sensitivities to reduce the error. This paper describes an exciter for the calibration,

which inputs sinusoidal angular velocity to all sensor axes of the gyroscope simultaneously. The exciter enables to identify the sensor directions

and sensitivities from their phase and amplitude of sinusoidal outputs. A prototype exciter is mainly composed of two rotational platforms. The

base platform rotates the whole exciter at a constant angular velocity. The sensor platform is on the base platform, and rotates in a direction

orthogonal to the rotational direction of the base platform. The base platform inputs main angular velocity to the sensor, and the sensor platform

changes the sensor angle. With this mechanism, the exciter inputs sinusoidal angular velocity, whose amplitude and phase correspond to the

rotational speed of the base platform and the angle of the sensor platform, respectively. This paper discusses the performance of the prototype

exciter.
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Fig. 1. Package and sensor direction
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Fig.2. Kinematic diagram of the exciter machine
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Fig.3. Schematic diagram of the exciter machine

(2-2) BIERE

REERE Lo 3 Y v A B HCONT, — D
EHLEHHIIERS &, (D) £V 6,128 U TERKRK
R T2H IR/ oND Z Enbns. =L, EH
T 5 VENT 2, EITFAT TR RWE TS, ZORFY v A

510

0 OB L AR DI OHEENATRETH D3,
HEEM & EBEOH T LT~ L. #HES LD ERE L
EEIZHON D ERE AT 2 &, MEENS O
FEG T EOTH A0 ORENFIREL 725 (K 4). & BIThkik
FTLHHETEFEIO 3 WOt EE CE UL, B
FEORNENSEEOREL /B L 2D, FRERICY
YAt YDO 3 OOMNT T z, EEATTRITNE, —
JEC 3l COEIF L X EEORENATREL 725,

Package direction Hiideal eiacmal

e; 2 Ideal Output

g NN
Actual °©

AHI sgniecl)rdirection g\\ /// \\\ //// \\\
=

s AW L\ \

0, A6, Actual Output

Table angle 6,

Fig.4. Phase angle of sin wave output by sensor inclination
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Fig.5. Measured plane which includes actual sensor direction
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Fig.11. Sensor axes projected on the xy plane
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Fig.14. Output of the gyro sensor on the sensor platform
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