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A geodetic control network is being computed based on 
measurements of points identified on full-resolution Magellan 
swaths in the region between 80 and 90 north latitude. In this 
region considerable overlap exists between swaths. Currently 
2839 measurements of 413 points have been made on 359 swaths. The 
swaths are grouped into five blocks containing 147,14,39,142 and 
17 swaths. The first and second blocks were broken by superior 
conjuction and the third and fourth blocks were separated by a 
loss of data due to spacecraft occultation. The first, fourth and 
fifth blocks are linked by common points. The average number of 
number of points measured on a swath is about 8, however one 
contains 26 points. The average number of swaths on which a 
point is measured is about 7, but one point has been measured on 
60 swaths. 

The accuracy of the control network is very dependent upon 
spacecraft ephemerides. The Magellan navigation team computes 
orbital solutions daily using Earth-based radiometric Doppler 
measurements of spacecraft velocity and a 21 x 21 degree and 
order gravity field model derived from Pioneer Venus data. The 
accuracy of these solutions is adequate for most purposes, 
although it is desirable to improve the orbital solutions for 
control network computations. 

The best method for improving an ephemeris combines 
measurements of surface points (landmarks) with Earth-based 
radiometric tracking measurements and recomputes the orbital 
solution. This is done in groups of 5 to 15 orbits. Only 
even-numbered orbits supply data from the north-polar region, so 
the improved ephemeris solutions result in 3 to 8 improved orbits 
per solution that can be used for the control network. Currently 
16 improved orbital solutions are included in the computations. 

Another method for improving ephemeris solutions in the 
north-polar region to use in control network computations 
approximates an orbit in this region by an ellipse and solves for 
the orbital inclination and argument of periapsis in a 
least-squares adjustment. Most orbits are computed this way. 
Current results are a rotation period of 243.0187+0.0010 days 
retrograde, and direction of the north pole of R.A. 272?75+0?02, 
Dec. 67?16f0?01 in 52000 coordinates. 
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