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At this time, control on the Moon is composed of a number of independent
regional networks. These networks frequently have different origins but
never have common ties, even in overlapping areas. The objective of the
unified network program is to tie the regional networks into a single con-
sistent planetwide control network. The plan is to start with the best
defined regions, create common ties with neighboring data sets, and then
expand into poorly defined regions.

The most accurately defined points on the Moon are locations of the laser
ranging retroreflectors (Ferrari et al., 1980) and the VLBI measurements

of the locations of the Apollo 15, 16, and 17 ALSEP stations (King et al.,
1976). Recent values for the coordinates of the retroreflectors have been
received from Williams and Dickey, 1986, The accuracy of these locations is
about 30 m and their locations are used to define the center-of-mass and,
hence, the origin of the unified lunar coordinate system. The coordinates
of the retroreflectors are given in both principal axis and mean Earth/Polar
axis systems, Mean Earth/Polar axis coordinates have been recommended by
the TAU (Davies et al., 1980) for the moon. The difference in the coordi-
nates is important, more than 600 m in latitude and longitude.

The Apollo 15, 16 and 17 ALSEP stations have been identified on Apollo
panoramic photography and their locations transferred to Apollo mapping
frames. Thus, their coordinates are available in the control network com-
putations, '

Three control networks have been computed based on the Apollo mapping pic-
tures., They are the DMA/Al5 system (Schimerman, 1976), the NOS/USGS system
(Doyle et al., 1977), and the DMA/603 system (DMAC Contract Report, 1981).
The DMA/Al5 system contained 1284 pictures and 9940 points, the NOS/USGS
system contained 1244 pictures and 5324 .points, and the DMA/603 system
contained 603 pictures and 5346 points. The coordinates of points in one
system can be transferred to another system by interpolation between nearby
common points., Thus the coordinates of the three ALSEP stations which are
available in DMA/Al5 coordinates, are transferred to NOS/USGS and DMA/603
coordinates. The coordinates are based on picture measurements and the
photogrammetic solutions and can then be compared to the coordinates derived
by King et al., 1976 and Ferrari et al., 1980,

In order for the control network to have the same origin and mean Earth/

Polar axis coordinate system defined by Ferrari et al., 1980, the coordi-
nates of the ALSEP stations should be identical, The RMS of the true

distance between corresponding ALSEP points is 333 m for the DMA/ALS,

2110 m for NOS/USGS, and 308 m for DMA/603. Transformations permitting
translation, rotation, and scale (7 parameters) have been computed for

each control system to minimize the distances between these corresponding
points. The RMS of the residuals after the transformations is 73 m for
DMA/ALl5, 76 m for NOS/USGS, and 58 m for DMA/603. After the transformation,
the coordinates of points in all three systems are quite similar. The DMA/603
transformed system was selected as the preferred system and called DMA/603 MOD,
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Many control networks have been computed based on pictures of the Moon
taken through telescopes; these cover the Earth-facing region. Probably
the most carefully prepared network is that published by Meyer, 1980.

This is the one incorporated into the present program. 130 points common
to Meyer's and the Apollo networks were selected and transformation param-
eters computed to shift Meyer's coordinates to the DMA/603 MOD network.
The RMS of the residuals of this transformation is 808 m. The mean shift
of the coordinates was 1352 m, with a maximum of 2336 m and a minimm of
803 m. All 1088 points from Meyer's network were transformed to the .
DMA/603 MOD system. - The mean shift of the coordinates of all of the points
was 1390 m with a maximum of 2603 m and a minimum of 493 m.
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