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ABSTRACT

Batch process TRN(Terrain Relative Navigation) using an altimeter 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). However, it is generally
known that the performance of TRN is degraded when measured terrain height profile and
terrain height candidate profiles of the DEM are similar at hill or repetitive terrain. In this
paper, area based terrain slope roughness index[11] is applied and area based terrain
curvature roughness index which can detect similarity of terrain in ROI(Region Of Interest)
is proposed to overcome this problem. Applying terrain roughness indexes to terrain
relative navigation system of lunar lander, it is shown that TRN using area based terrain
roughness results in improved performance compared to conventional trajectory based
method through simulation.
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Table 2. Simulation error parameter

Object Parameter(10) Value
Bias 0.5m
Laser
altimeter Scale factor 1000 ppm
Random noise 5m
Bias 30 ug
Scale factor 60 ppm
Accelerometer—
Misalignment 20arcsec
NS Random walk|0.00017m/s/%/s
Bias 0.02deg/hr
Scale factor 1.6 ppm
Gyro —
Misalignment 20 ar csec
Random walk| 0.00005deg/%/s
Initial
position | Latitude, Longitude, height 330m
error
Initial 0.2m/s,
velocity N, E, D 0.047m/s,
error 1.5m/s
Initial
attitude Roll, Pitch, Yaw 0.25mrad
error

Latitude, n Index

Longitude, m Index

Fig. 9. TRN Samples of 10,000 regions
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Table 3. Performance parameters for
terrain roughness indexes

. Correct

Terrain i

availability rate(%) detection

rate(%)

O 66.45 79.14

Oy 67.32 79.61
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