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Real Time Attitude Sensing System Multiplied Gyro Sensor and Inclino-Meter

Nobuto HIRAKOSO , Takuya ISHIZAKA™

Attitude control is required to achieve stable movement for a variety of vehicles such as planes in the air, or robots and

automobiles on the ground. Accurate detectors as part of a feedback system are necessary in the construction of an attitude

control system for stabilization of moving vehicles. In this paper, a multi-sensor system consisting of two sensors, a gyro

sensor and an inclino-meter, and a calculation algorithm is proposed for the construction of an accurate attitude sensor

system. The gyro sensor is utilized for an environment of high response; however, it has a bias noise component of attitude

angle with time increment. Conversely, the inclino-meter has no bias noise dependent of time, but has low response and

heavy disturbance in output data upon shock. An attempt to combine the merits of each sensor is made, with the proposition

of a resulting multi-sensor system with both high response and accuracy dependability. Tests of sine-wave oscillation and

random oscillation upon a moving cart were employed, through which the effectiveness of the proposed multi-sensor system

was confirmed.
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Fig.1 Gyro sensor,” Inclino-meter characteristics
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Table 1 Tapping Experimental component

Component Maker Name Product Name
Inclino meter Crosshow CXTA02
Gyro sensor SILICON SENSING [CRS03-02S
AD/DA PC Card |CONTEC ADA16-8/2(CB)L
Note PC LENOVO 2714-A21
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Fig.2 Tapping experiment result
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Fig.3 Measurement and calculation flow
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Table 2 Threshold of parameter

Threshold of AA 20[deg/s]
Threshold of « AB |1600[deg/s2]
Threshold of filter | A C 0.2[deg]
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Fig.4 Base motion simulator system
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Table 3 Base motion simulator component

Component Name Maker Name Product Name
Function Generator GW Instech SFG-2104
Servo Amp. Sawamura Denki |SAP-1201A
Motor Driver Sawamura Denki JMS-100T05
DC Motor Sawamura Denki  |SS40E2-E0
F/V Converter Sawamura Denki |SFV-1000LD

Photol Base motion simulator
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Photo2 Sine wave experiment with base motion simulator

Table 4. Condition of sine wave experiment

178

Amplitude | Frequency Results
Case D[ 10.0[deg] 0.2[Hz] Fig.5(a)~Fig.5(d)
Case @ 10.0[deg] 1.0{Hz] Fig.6(a)~Fig.6(d)
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Fig.5(a) Result of sine wave experiment (Case(D:overall)
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Fig.5(c) o history of sine wave experiment (Case(D:local)
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