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Inertial navigation system (INS) has used aided systems and sensors to compensate navigation error. Global navigation satellite
system (GNSS), velocity measurement sensor (VMS), and radar are commonly used to aid INS. Land navigation system (LNS)
also mainly uses VMS when GNSS cannot be used such as at tunnel or on jammed scenario. A straight drive is required when
VMS-aided navigation is used, because there is only speed of straight direction whereas no crossways and vertical directions. In
local environment, even an expressway has lack of straight drive which is constraint of VMS-aided navigation algorithm. This
paper proposes an enhanced VMS-aided navigation algorithm for LNS with indirect drive by restricting filter update condition.
Also, there is a result of vehicle test to prove performance of the proposed algorithm.
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Fig. 1. VMS encoder.
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Fig. 2. Axes of platform and misalignment with LNS.
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Table 1. Result of test for optimization.

Threshold | Distance | Position | Altitude | Position | Altitude
[°/s] [m] Error[m] | Error[m] | Err[DT%] | Err[DT %]
1.00 12576 34 7.6 0.27 0.06
1.25 12542 26 8.7 0.21 0.07
1.50 12499 19.4 8 0.16 0.06
1.75 12590 25.6 12.6 0.20 0.10
2.00 9090 21.2 17.7 0.23 0.19
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Table 2. Result of test for performance evaluation.

Threshold | Distance | Position | Altitude | Position | Altitude
[°/s] [km] | Errorlm] | Error[m] | Err[DT%] | Err[DT%]
1.50 120.28 77.9 363.9 0.06 0.30
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