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Abstracts : This paper is concerned with a transfer alignment method for the SDINS under ship motions. Major error sources of
transfer alignment are data transfer time-delay, lever-arm velocity and ship body flexure. Specifically, to reduce alignment errors
induced by measurement time-delay effects, the error compensation method through delay state augmentation is suggested. A
linearized error model for the velocity and attitude matching transfer alignment system is first derived by linearizing the nonlinear
measurement equation with respect to its time delay and augmenting the delay state into the conventional linear state equations. And
then it is shown via observability analysis and computer simulations that the delay state can be estimated and compensated during ship

motions resulting in considerably less alignment errors.
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Fig. 1. Transfer alignment system based on EM.log velocity and
gyrocompass attitude matching.
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Fig. 2. Computer simulation diagram.
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Fig. 3. Trends of the align error by conventional Kalman filter.
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Table 1. Alignment error by conventional Kalman filter(mrad).

10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100

N |[4.66|3.10|243 | 1.64 | 1.37 | 1.26 | 1.09 | 0.99 | 1.01 | 0.89

E 552230178 1.51 | 1.28 | 1.25| 1.03 | 0.94 | 0.87 | 0.83

D |10.74| 861 | 7.10 | 590 | 5.52 | 5.35 | 5.30 | 5.22 | 471 | 4.63
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Fig. 4. Trends of the align error by augmented Kalman filter.
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Table 2. Alignment error by augmented Kalman filter(mrad).

‘10 | 20 | 30 | 40 | S0 | 60 | 70 | 80 | 90 | 100

N | 547 (238|136 | 086|070 | 0.61 | 0.54 10.46| 0.43 | 0.42

E | 483|227 |126|082|0.69]|0.70 | 0.64 |0.58| 0.56 | 0.54

D 598301216153 ]136|1.22}134|1.27| 1.19 | 1.08
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