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Abstract

Ahigh-precision measurement system for short-term operation attitude based on six-axis inertial
sensors is proposed in this paper. The system uses a compound integral measurement method with
acceleration as core data to achieve high-precision measurement of vertical displacement. The overall
design includes data acquisition, preprocessing, and algorithm operation modules. Acceleration data
is processed by alower computer and transmitted to an upper computer, and the vertical displacement
is calculated using the compound Simpson integral algorithm. The principles of time-domain, fre-
quency-domain, and compound integral methods are analyzed, and the advantage of compound Simp-
son integral in error suppression is verified. Experimental results show that the system meets the
precision requirements for short-term operation attitude measurement.
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Figure 1. Overall block diagram
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Figure 2. Kalman filter
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Figure 3. Angle calculation results
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Figure 4. Operational results
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Figure 5. Comparison diagram between the accelerometer method and the laser method
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