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ABSTRACT

Present day robotic missions to other planets require precise, a priori knowledge
of the terrain to pre-determine a landing spot that is safe. Landing sites can be
miles from the mission objective, or, mission objectives may be tailored to suit
landing sites. Future robotic exploration missions should be capable of
autonomously identifying a safe landing target within a specified target area
selected by mission requirements. Such autonomous landing systems must (1)
‘see’ the surface, (2) identify a target, and (3) land the vehicle. Recent advances
in radar ...Read more on the last page.

Dust Cloud as the Mighty Eagle Traverses the Lunar Terrain
Testbed at MSFC

ANTICIPATED BENEFITS

No anticipated benefits data submitted.
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Lead center: Marshall Space Flight Center

DETAILED DESCRIPTION

Advancements in radar technology have resulted in commercial, automotive collision avoidance
radars. These radar systems typically use 37GHz or 77GHz interferometry to identify hazards

around a vehicle. This is done by developing a high-resolution ‘topographic’ map of the area
surrounding the vehicle and identifying potential changes in the surrounding area. The
technology should not be confused with older radar systems, which do not use interferometry.
Automotive interferometric systems are designed to be lightweight, consume little electric power,
and are small enough to fit into fenders of vehicles.

These systems have enormous potential in performing the same functions for planetary landers.
Compared to systems dependent on optical wavelengths, suspended dust, small particles and
aerosols are transparent to radar’'s much longer wavelengths. The automotive collision avoidance
systems are notinhibited by dust clouds as are optical systems, are relatively small, and do not
consume much power — three key characteristics that make them good candidates for a collision
avoidance system.

Radar systems, from vendors like Delphi Automotive, are available with the full complement of
hardware, processing software and visualization systems. We emphasize the importance of the
existing software base. ...
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DETAILED DESCRIPTION (CONT'D)

Replicating the investment represented by these packages is prohibitive. Freescale Semiconductors, an industry

leader in advanced integrated circuits, have recently announced the availability of a single chip automotive radar
solution at different frequencies. These single-chip solutions are state-of-the-art technologies that integrate the
entire front-end of a radar system into a single surface mount device, that occupies less that 1 sq. ecm. This product
significantly miniaturizes a potential collision avoidance system. However, these radars are calibrated for use in an
automotive application. Radar reflectivity and target detection is based on known radar cross sections for typical
vehicular use.

In our effort, we will evaluate a Delphi or similar radar solution for MSFC’s Mighty Eagle and Lunar Surface Testbed.
In the first year evaluation will with a static platform. The evaluation will consist of understanding the radar signature
(at automotive radar frequencies) of a simulated lunar surface and also evaluate the performance of the built-in
target detection capability of a COTS radar system. In addition, we will begin evaluation of the Freescale
Semiconductor solution. This will enhance our in-house capability to design and build our own system that will
incorporate the knowledge gained from using the Delphi system in the terrain field.

There are several significant elements in the evaluation. Here we specifically note the following to give some
indication of the range and nature of the elements. (1) What interference to other spacecraft systems might
happen? (2) How does placement on the spacecraft affect the performance of the radar? (3) What is the distance-
object size-surface morphology-particle size-particle shape-particle composition detectability performance? (4)
How sensitive are the tests to moisture in the simulant? The later pointis a practical concern that must be
addressed in order to evaluate the other elements. We are aware that rocket exhaust can interfere with radar
frequencies. The significant of this effect at the target wavelengths with our instrument/lander geometry for an
interferometric system will be evaluated.
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ABSTRACT (CONTINUED FROM PAGE 1)

technology have resulted in small, lightweight, low power radars that are used for collision avoidance and cruise
control systems in automobiles. Such radar systems can be adapted for use as active hazard avoidance systems for
planetary landers. The focus of this CIF proposal is to leverage earlier work on collision avoidance systems for
MSFC’s Mighty Eagle lander and evaluate the use of automotive radar systems for collision avoidance in planetary
landers.
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