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INS/vision Integrated Navigation System in Environments with

Insufficient Number of Landmarks
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(Youngsun Kim * Dong-Hwan Hwang)

Abstract - An INS/vision integrated navigation algorithm is proposed for environments with insufficient number of
landmarks. In the proposed algorithm, the raw measurements on the focal plane are directly used in order to cope with
the situation where the number of landmarks are not sufficient. In addition to this, the combination of landmarks, which
has smallest value of DOP, is used in the update of measurement in order to improve navigation performance. In order
to evaluate the performance of the proposed integrated navigation system, Monte-Carlo simulation and van test was
performed. The results of the simulation and experiment show that the proposed navigation system gives better
navigation performance than an INS/vision integrated navigation system which does not use the raw measurements on
the focal plane and the navigation system provides navigation solutions even in environments with insufficient number of

landmarks.
Key Words : INS/vision integrated system, Landmarks, focal plane, Environment, DOP
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Fig. 3 Determination of 3D solution in vision navigation
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Table 2 IMU specifications and INS initial alignment error for

simulation
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Fig. 4 Vehicle trajectory and landmarks in simulation
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Fig. 9 Vehicle trajectory in experiment
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