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[Abstract]

Inertial navigation system has navigation errors because of the error of inertial measurement unit (IMU) and misalignment over
time. In order to solve this problem, aided navigation system is performed using global navigation satellite system (GNSS),
speedometer, etc. The inertial navigation system equipped with underwater vehicle mainly uses speedometer and performed aided
navigation because satellite signals do not pass through underwater. There are DVL, EM-Log, and RPM in the speedometer, and
the sensors are applied according to the system environment. This paper describes velocity aided navigation using RPM of inertial
navigation system operating in high speed and deep water environment. In addition, we proposes an algorithm to compensate the
limit of RPM with straight direction and the current velocity error. There are results of monte-calo simulation to prove

performance of the proposed algorithm.

Key word : Inertial navigation system, Integrated navigation, Kalman filter, Current velocity error, Revolution per minute,
Monte-calo simulation.
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Fig. 1. Principles of estimation of a current velocity.
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Table 1. Sensor specifications of the inertial navigation

system.
Accelerometer Gyro
Bias Error 100 nug 0.1 deg/hr
Scale Factor 100 PPM 100 PPM
Random Walk 1 pg/hr's 0.01 deg/hr's
Misalign Error 5 arcsec 5 arcsec

E 2. 2HIIEZ Algdold =7 =A
Table 2. Inertial condition of the monte-carlo simulation.

Inertial condition Value
Horizontal axis attitude error 1 mil
Azimuth error 3 mil
Velocity error 0.1 m/s
RPM scale factor 2%
RPM misalignment 0.1 deg
Depth bias 2m
Error covariance about current velocity 0.3 m/s
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Fig. 3. The estimation of current velocity.
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Table. 3. Results of the monte-carlo simulation.

Navigation mode DT CEPs
Pure navigation 12.572%
Aided navigation 1.581%
Aided navigation estimated current
. 0.957%
velocity error
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