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LROC Cameras: The Lunar Reconnaissance 
Orbiter (LRO) camera system (LROC) consists of 
two Narrow Angle Cameras (NAC-L and NAC-R) 
providing panchromatic data of up to 0.5 m/pxl and 
a Wide Angle Camera (WAC) providing multi-
spectral data at the 100 m scale.  Besides other joint 
efforts within the LROC team [1], e.g. concentrating 
on NAC stereo processing, we here provide first 
results of WAC topography mapping activities at the 
German Aerospace Center (DLR) and the Technical 
University of Berlin (TUB). 

LROC WAC data: The LROC WAC is a 
pushframe camera with five 14-line by 704-sample 
framelets for visible light bands and two 16-line by 
512-sample (summed to 4 lines by 128 samples) UV 
bands. The WAC can also acquire moncohrome ima-
ges with a 14-line by 1024-sample format.  Overlap-
ping WAC images from adjacent orbits can be used 
to derive topography data of near-global coverage at 
few hundred meters effective scale and will at least 
complement other Lunar topography data, e.g. LRO 
LOLA [2] or Kaguya LALT [3] laser altimetry data, 
which serve as a priori topography data for our data 
processing.  

The LRO commissioning phase LRO’s orbit is 
slightly elliptical (45 km periapsis altitude near the 
South pole and 190 km at apoapsis). Thus, ground 
scale for the visible band varies from approx. 70 m 
to 260 m/pxl. During the circular orbit of the 
nominal mapping mission ground scales will be 100 
m/pxl (visible) and 510 m/pxl (UV). 

 

 
 

 
 

Fig. 1:  Near (a) and far (b) side of Moon. North (c) 
and South (d) polar areas (|lat| > 80°) 

 

 Figs. 1a,b show the Moon’s near and far side as 
mapped by LROC WAC during the first 7 weeks of 

the commissioning phase. Lambert reflectance 
function has been applied for first order correction of 
incidence angles, which vary from almost 90° to 40°. 
These data, which provide a stereo-angle of about 
18° at the equator between adjacent orbits, serve as 
input for the subsequent stereo analysis. Polar 
regions have also been mapped extensively within 
this time period (see Fig. 1c,d, illuminated areas 
accentuated, all mosaics in Lambert Azimuthal 
Equal-Area projection) 

LROC WAC stereo: Altough WAC provides 
stereo coverage for all latitudes, we first started to 
investigate WAC’s potential for topography recon-
struction at |latitudes| < 70°, where laser altimeter 
datasets derived from polar orbits typically lack 
point density. We first checked and corrected for 
camera/spacecraft mis-alignment. Based on a subset 
of WAC stereo models first angular alignment 
corrections have been derived. We combined this 
alignment information with laboratory calibration 
and reconstructed orbit and pointing data (no 
additional bundle block adjustment) and started a 
first global image matching procedure. Fig. 2 
illustrates the achieved coverage by a global DTM 
with 1 km grid. 

 

   

Fig. 2: Northern (a) and Southern (b) hemisphere 
DTMs of Moon, Stereographic Projection, altitude 
range from -9,000 m (blue) to 11,000 m (red/brown) 
 

WAC data of the first 7 weeks of the 
commissioning phase provide a coverage of about 
90% for the Northern hemisphere and 60% for the 
Southern hemisphere. Gaps (black) currently remain 
in case of cast shadows, when LROC was not 
oriented to the Moon’s surface (e.g. for Earth 
observations, also visible in Fig. 1a,b), where stereo 
models do not overlap (primarily in Southern 
latitudes / low orbit altitudes), or when interframe 
delays (“scan”rates of framelets) were not optimal. 

A subset of the global dataset is given in Fig. 3, 
where Fig. 3a shows the current WAC DTM while 
Kaguya-LALT data for this area (with gaps between 
LALT tracks of up to 12 km) shown in Fig. 3b.  

 



 
 

Fig. 3: Mare Orientale DTM from LROC-WAC (a) 
and Kaguya-LALT data (b), 650 x 650 km, altitude 
range from -4,800 m (blue) to 5,400 m (red/brown)  
 

Discussion: The assessment of the data quality 
and first DTM computations (at global scale and 
locally in full WAC resolution) provide promising 
results, i.e.: 
- the coverage of the Moon’s surface by LROC-
WAC during the first 7 weeks of the commissioning 
phase already allows for almost global DTM 
processing. 
- the image quality allows for detailed topography 
derivation, at least to a resolution of a few hundred 
meters 
- the quality of orientation data need further analyses 
by bundle adjustment, but accuracy of topography 

based upon current orientation appears to be close to 
WAC’s ground scale 
- comparison of topography models derived from 
different spectral WAC bands indicate, that the 
current camera distortion model can be further 
optimized by analyses of just these different models. 
This will also refine the alignment correction. 

 

We can summarize, that it will be feasible to 
derive a global lunar topography dataset from WAC 
stereo data, if nominal orbit mapping will be 
performed as planned. While the polar areas will be 
well-covered by LOLA, such WAC models will 
exceed the spatial resolution of the data from the 
LRO laser altimeter at least for low and medium 
latitudes. 
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