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By the end of the NEAR mission preliminary models for the shape of asteroid 433 Eros had been developed by both the imaging team from the camera data and by the altimetry team from the laser rangefinder data.  A comparison of these models shows that they differ at all scales but most significantly at the shorter wavelengths.

The difference between the two estimates of the mean radius of Eros expressed as the degree zero term in a spherical harmonic expansion is 18 meters where the imaging value is the larger.  In addition, there is a difference in the 1,0 spherical harmonic of about 25 meters that creates a slope from the south to the north of 50 meters that dominates the long wavelength difference between these two models.  We suspect that this is a result of the imaging data being acquired at different times for the northern and southern hemispheres due to solar illumination, in contrast to the altimeter data that was acquired globally throughout the orbit.

After removal of this south-to-north trend the rms difference between the two 1x1 degree models is about 40 meters with individual differences approaching 500 meters.  At the short wavelengths (~1km) there is more power in the altimetry solution than the imaging solution and this is apparent from a comparison of profiles across the asteroid, derived from the 1x1 degree models.  These profiles show the imaging solution to be smoother than the altimetry and to indicate that craters smaller than about 1km in diameter have less depth than indicated by the altimetry.   We suspect that this is a result of inadequate coverage of the asteroid in the imaging solution and would therefore affect interpretation of the cratering and mass transport processes on the asteroid.

