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Object Parameter(1lo) Value

Initial position Latitude, Longitude, 750, 9000, 2800 m
error Height

Initial velocity North, East, Down 0.2, 1.7, 3.2 m/s
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error
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Comparison With Latitude Error and Covariance
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Measurement covariance of EKF-SL and Underweighting method
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Latitude error covariance versus adaptive methods
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Height error covariance versus adaptive methods
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Abstract

TRN(Terrain Referenced Navigation) can be divided by batch type which is a
technique to correct position by correlating a series of periodically measured terrain
height profile and terrain height candidate profile of the DEM(Digital Elevation Map)
and sequential type which is technique to compensate position estimate using Kalman

filter with altimeter measurement and terrain slope of DEM.

In batch type TRN, it is generally known that the performance of TRN is degraded
when a measured terrain height profile and terrain height candidate profiles of the
DEM are similar at hill or repetitive terrain. In sequential type TRN, a performance of
TRN is degraded when incorrect calculating ROI area due to large position errors and
accurate measurement information. In this thesis, area based terrain slope roughness
index and area based terrain curvature roughness index which can detect similarity of
terrain in ROI(Region Of Interest) are proposed to overcome batch type TRN problem.
And terrain height difference and terrain slope difference methods are proposed as a
measurement error covariance for de-weighting of altimeter information to overcome

sequential type TRN problem.
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Applying terrain roughness indexes to batch type TRN of lunar lander, it is shown
that batch TRN using area based terrain roughness results in improved performance
compared to conventional trajectory based method through simulation. And applying
measurement error covariance to sequential type TRN of lunar lander, it is shown that
sequential TRN has improved performance compared to conventional EKF-SL. TRN

through simulation.

Key-word : INS(Inertial Navigation System), TRN(Terrain Referenced Navigation),

Roughness Index, Measurement Error Covariance

Student Number : 2014-20673
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