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INTRODUCTION

DATASETS

Since the 1970s, spacecraft observations of Mars
have revealed that the surface is continually
changing [e.g., 1-12]. The modifications are
attributed to exogenic processes, including
eolian activity [11,13], mass movement [14], the
growth and retreat of the polar caps [15], and
crater-forming impacts [8,16]. To support the
identification of surface modifications, we
developed the Multi-temporal Database of
Planetary Image Data (MUTED). Our database is
a tool to identify the spatial and temporal
coverage of planetary image data of Mars.

Various image datasets are included such as
from the Viking Orbiter (VO) the Mars Orbiter
Camera (MOC) on board Mars Global
Surveyor (MGS), the High Resolution Stereo
Camera (HRSC) on board Mars Express (MEx),
the THermal EMission Imaging Instrument
(THEMIS) on board Mars Odyssey, the High
Resolution Imaging Science Instrument
(HiRISE), the Compact Reconnaissance
Imaging Spectrometer of Mars (CRISM) and
the Context Camera (CTX) on board the Mars
Reconnaissance Orbiter (MRO) (Fig. 1).

The database is accessible via a web-based user
interface, where overlapping image data can be
searched based on user-defined spatial and
temporal parameters.

Fig 1. Temporal overview of all data sets integrated into MUTED.
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MUTED is based on free and open source software,
and consists of a three level architecture. Metadata
of the planetary image datasets are included from
NASA’s Planetary Data System (PDS) into
PostgreSQL database. Additional information, e.g.,
the solar longitude, are derived for each image data
respectively. The geoserver provides the web map
services (WMS) and web feature services (WFS)
based on metadata stored in the PostGreSQL
database. Using open source javascript code the
WMS and WFS are accessible via a web-based user
interface.

The user interface provides several features for
data and base map selection, spatial definition
of the area of interest, and temporal filtering
(Fig. 2). A key feature is the multi-temporal
search function of MUTED. Overlapping datasets
can be searched by a user-defined time range or
solar longitude interval between overlapping
datasets. Metadata information, including a
preview image, product ID, acquisition data and
other related information are displayed.
Another feature of the user interface is a
timeline that displays all selected images in
chronological order. The timeline serves as
quick overview of the data availability and their
temporal context.
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Fig 2. User interface and timeline of MUTED showing the spatial and temporal
distribution of HRSC and CTX images for a region of interest in Chryse Planitia.

Fig 3. Number of images per 0.5° pixel. A global view of all datasets integrated into MUTED,
including CTX, CRISM, HRSC-ND, HiRISE, MOC NA/WA, THEMIS VIS, and Viking images.
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At the current state, metadata information
with an overall number of 1,372,877 images
are integrated into the database. Fig. 3 shows
the number of high resolution images at a
global scale. Due to the orbits of the
spacecrafts and the resulting overlapping
footprints, the highest number of images with
a maximum of 2362 images per 0.5° pixel can
be found at the polar regions. Other areas
with a high number of repeat images are the
landing sites (e.g., Gale crater, Fig. 4),
scientific hot spots in martian research or
prominent landscapes (e.g., Valles Marineris).
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Fig 4. Total number of images at Curiosity’s landing site.
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