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General Notes

In 1877 Asaph Hall, an astronomer at the United States Naval Observatory, discovered

the Martian moons Phobos and Deimos. Phobos, the larger of the two moons, is orbiting

with a mean distance of 9375 km to the center of Mars, deep in the gravitational field of

the planet [1].

Since 2003 the Mars Express spacecraft explores the Martian System with different

instruments. The orbiter carries the pushbroom scanner High-Resolution Stereo Camera

(HRSC) and its added imaging subsystem Super Resolution Channel (SRC) [2].

As HRSC is a push-broom scanning instrument with nine CCD line detectors mounted

(5184 px) in parallel on a focal plane, its unique feature is the ability to obtain near-

simultaneous imaging data at high resolution, with along-track triple stereo, four colors

and five different phase angles, avoiding any time-dependent variations of the observing

conditions. The HRSC spatial resolution is 10 m/pixel at the nominal periapsis altitude of

250 km, with an image swath of 53 km [2].  The focal length of HRSC is 175 mm. The

HRSC instrument is designed to map the morphology, topography, structure and geologic

context of the surface as well as atmospheric phenomena of Mars, Phobos, Deimos.

The SRC is equipped with its own optical system and a 1024 x1024 framing sensor. SRC

produces snapshots with 2.3 m ground pixel size from the nominal spacecraft pericenter

height of 250 km, which are typically embedded in the central part of the large HRSC

scenes. The salient features of the SRC is its light-weight optics [3]. The Maksutov–Cassegrain

telescope of the SRC has a 988.6 mm focal length.

Images of HRSC and SRC allowed a comprehensive study in geodesy and cartography

of this small irregular (13.4 x 11.2 x 9.2 km) satellite.

Map sheet designation

Mp: Mars – Phobos

50K: 1: 50 000

0/90: Center latitude/Center longitude of the map

COMT: Controlled Orthophoto mosaic with nomenclature and contour lines

2008: Year of Production

Image processing

- Radiometric correction

- Geometric correction

- Photogrammetric adjustment of the pointing data

- Map projection onto a Digital Terrain Modell (DTM)

- Image mosaicking

Control

For the Mars Express mission, spacecraft position and camera pointing data are available

in the form of SPICE kernels. SPICE is a data system providing ancillary data such as

spacecraft and target positions, target body size/shape/orientation, spacecraft orientation,

instrument pointing used for planning space science missions and recovering the full value

of science instrument data returned from missions (http://naif.jpl.nasa.gov/). Astrometric

observations in images of the Super Resolution Channel (SRC) [3] of the High Resolution

Stereo Camera (HRSC)[2] [4] were used to improve the orbit information of Phobos before

a 3D-control net was established [5]. In a bundle block adjustment the predicted camera

pointing angles were improved and the 3-D control net points with average one sigma

errors of 20 m, 15 m, and 15 m for the x, y, z coordinates, respectively, were computed.

A digital terrain model was computed from stereo images of the HRSC. An improved

orientation for each HRSC image strip was computed via ground control point measurements

of control net points and subsequent bundle block adjustment to fit the previously computed

orientations of the SRC camera. Deploying matching techniques and the improved

orientations, the HRSC stereo images were then used to derive a digital terrain model.

Areas with no HRSC coverage were filled with information from Viking Orbiter images.

DTM

Reference body: Sphere

Radius: 11.1 km

Equidistance: 400 m

Map projection

From -57° to 57° latitude: Mercator projection centered at 0°' latitude, 90° longitude

Map Scale is true at 0°

Adopted figure: Sphere

Radius: 11.1 km

Grid system: Planetographic latitude, West longitude

Nomenclature

For a complete list of IAU approved names on Phobos, see the Gazetter of Planetary

Nomenclature at http://planetarynames.wr.usgs.gov/.
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