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Fig. 1 Attitude Errors of Different Damping
Algorithms
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Fig. 3 Roll Errors of Different Algorithms with

External Velocity Reference(Simulated Experiment)
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Tab.1 East Velocity Error Statistics of Different

Algorithms in Vehicle Test

Nyakse ki fegBe O ASCE
1 3.088 1. 441 0.105 0
2 2. 845 1.542 0.094 5
3 2.954 1.125 0.114 0
4 2.357 1.557 0.087 5
5 3.001 1.o14 0.124 0
6 2.987 1. 685 0.138 0
Eopics 2.872 1.394 0.1105
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Tab. 2 North Velocity Error Statistics of Different
Algorithms in Vehicle Test

N i 5 Tk e L5 f e A SR 2
1 1. 630 1.788 0.097 4
2 1.578 1.654 0.114 0
3 1. 661 1.258 0.084 1
4 1.324 1. 145 0.102 0
5 1.457 1.452 0.114 0
6 1. 654 1. 641 0.127 0
I 1.551 1. 490 0.106 0
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Fig. 7 Velocity Error of Different Algorithms with

External Velocity Reference
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A Fast Damping Algorithm for INS with External Velocity Reference
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Abstract: With external velocity reference, a fast damping method is proposed for fast suppression of
the oscillation error of inertial navigation system (INS) by changing the structure of traditional dam-
ping network. In traditional damping network structure, the internal damping method is easy to be in-
fluenced by the carrier acceleration without external velocity reference, while the external damping
method has poor dynamic characteristic. So the imposed method increases a forward channel from ex-
ternal velocity to the damping network to compensate the damping error caused by the carrier accelera-
tion. According to the dynamic process of system damping, the fast damping network parameters are
designed and the adjustable parameters are input to the damping network considering the dynamic
characteristic and error suppression in the damping process. The simulation and test results show that
the settling time of the conventional damping algorithm is about 1 h, which is shortened to 10 min by
using the fast damping algorithm with the external velocity reference.
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