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In this paper, we proposed an attitude estimation
method that reflects the maneuvering characteristics of
the initial launch stabilization stage of an underwater
vehicle. The maneuver state was determined based on
the measurement values including the error modeling
of the low-cost accelerometers and gyroscopes. The
integrated attitude estimate was obtained using a
weighting function. As a result of performing a Monte
Carlo simulation for 20 seconds after launch, the RMS
value of the attitude error of the proposed method was
obtained as less than 1 degree for the entire range,
which is a good result.
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Fig. 2. Simulated euler angles of AUV
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Table 1. Specifications of inertial sensors

Specification Accelerometer Gyroscope
Bias 0.1 mg 80 deg/h
Scale Factor 300 ppm 5,000 ppm
Misalignment 10 mrad 1 deg
Random noise 1mg 0.25 deg/s
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Fig. 3. Error modeled accelerometer data
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Fig. 4. Error modeled gyroscope data
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Fig. 5. Attitude estimation by accelerometer measurements
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Fig. 7. Attitude estimation by complementary filter
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Fig. 10. Attitude estimation Monte Carlo simulation results

Table 2. Analysis result

Attitude error Proposed
Gyroscope  Accelerometer
(deg) scheme
Roll 1.8132 1.5272 0.4411
Pitch 5.9502 9.4456 0.7421
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