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Caltech’s Jet Propulsion L.aboratory has been using digital image processing technology to
support scientific analysis of remotely sensed imagery for over thirty years. Digital image
processing was first applied to enhance imagery returned from the Lunar sulfate by
Surveyor spacecraft in the 1960’'s. Video cameras on-board the Surveyor spacecraft were
used to transmit analog video images to earth, and selected images were digitized and
enhanced using software written for early computers. This early processing provided
enhanced resolution imagery of the Lunar sulfate that was used to design the Apollo Lunar
landing modules. In the late 1960's and early 1970's, NASA spacecraft returned digital
imagery from a series of Mariner missions to Mars, Venus and Mercury. In 1976, four
Viking spacecraft (two Landers and two Orbiters) performed detailed reconnaissance of the
planet Mars, and two Voyager spacecraft returned digital imagery of the outer planets
during the 1970’ s and 1980’s. At the current time, the Galileo spacecraft isin orbit around
Jupiter, transmitting daily imagery of the Jovian atmosphere and the many satellites of
Jupiter. Mars Pathfinder is scheduled to land on July 4, 1977, and the Mars Global
Surveyor spacecraft will orbit Mars later in 1977, and both spacecraft will also be returning
digital imagery to earth.

Digital image processing has evolved continuously throughout this period of planetary
exploration. In recent years, commercially available equipment has significantly reduced
the cost of developing and operating digital image processing systems as the technology of
digital image processing has been used to support a wide range of applications, examples
of which include nondestructive testing, motion picture specia effects, biomedical
applications, and high definition television broadcasting. This talk will describe the basic
methods used for digital image processing and digital image enhancement of remotely
sensed images. Summaries of basic processing methods used for both subjective
enhancement of imagery and quantitative processing of imagery will be presented.
Examples will be drawn from both deep space and earth orbiting remote sensing missions.

This talk will also include recent updates from the Galileo mission to Jupiter and the Mars
Pathfinder mission. The Galileo mission data system incorporates specialized data
compression and transmission technology that has been developed to overcome the loss of
the high gain antenna and the resultant loss of transmission bandwidth. The data
processing methods being used on Galileo to maximize the scientific return from the
mission will be described. The talk will be illustrated with examples of recent dramatic
imagery of Jupiter and its satellites from the Galileo mission, and early results from the
Mars Pathfinder mission (scheduled to land on July 4th) will be included. The talk will
conclude with examples of terrain “fly y-overs” and other animation products generated from
JPL.’s planetary exploration missions.

The research described in the paper was carried out by the Jet Propulsion Laboratory,
California Institute of Technology. under a contract With the National Acronautics and
Space Administration.
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