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Pseudo Long Base Line (LBL) Hybrid Navigation Algorithm Based on
Inertial Measurement Unit with Two Range Transducers
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ABSTRACT: This paper presents an integrated underwater navigational algorithm for unmanned underwater vehicles, using additional
two-range transducers. This paper proposes a measurement model, using two range measurements, to improve the performance of an [MU-DVL
(inertial mensurement unit - Doppler velocity log) navigation system for long-time operation of underwater vehicles, excluding DVL
measurement. Extended Kalman filter was adopted to propagate the error covariance, to update the measurement errors, and fo correct the state
equation when the external measurements are available. Simulation was conducted with the 6-d.of. nonlinear numerical model of an AUV in
lawn-mowing survey mode,at current flow, where the velocity information is unavailable. Simulations illustrate the effectiveness of the integrated
navigation system,assisted by the additional range measurements without DVL sensing.
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Table 1 Specification of the sensors of the integrated
navigation system.

Bias Error Random Noise
Accelerometer(ang) 1.0 50.0
Gyro 1.0 deg/hour 0.3 deg/sec
Range Sonar(m) 1.0 05
Magnetic Compass(deg) 10.0 1.0
Depthmeter(m) 05 05
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Fig. 3 Simulated range 1 and range 2 of AUV motion.
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Fig. 5 Simulated results of the Pseudo-LBL with nominal
velocity excluding DVL measurement: solid line
estimated, dotted line real trajectory.
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