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Inhibition of oscillation using Doppler external velocity damping in
navigation of unmanned submarine

LI Ming
(Navy Military Representative Office in Jinzhou, Jinzhou 121000, China)

Abstract: In this paper, a method of oscillation inhibiting by using Doppler external velocity damping in unmanned sub-
marine navigation is proposed in order to inhibit the effect of Schuler oscillation on the navigation accuracy of un-
manned submarines. Unmanned Submarines often need to stay or navigate underwater for a long period of time because
of their special working requirements, and cannot surface often in order to calibrate their position through GPS, due to
the need of operating while hidden. When an unmanned submarine is used for a short period of time, the Schuler oscilla-
tion will not have a significant influence. However, when it navigates for a long time, the error produced by Schuler os-
cillation cannot be ignored. In order to solve this problem, this paper proposes an external velocity damping network. A
weighted fusion algorithm for external velocity is proposed in order to obtain more accurate information on velocity.
The results obtained by the comparison to a non-damping system through simulation experiments verified that the ex-
ternal velocity damping network could effectively inhibit the effect of Schuler oscillation on the system, when an un-
manned submarine navigated for a long period of time.

Keywords: unmanned submarine; inertial navigation systems; oscillation; Doppler effect; damping; velocity measure-
ment; difference
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