Development of LIDAR system for Mars rover
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ABSTRACT

LIDAR (LIght Detection And Ranging) is a method that send light to a
target and measure the arrival time and intensity of the reflected light to
investigate the location and density of the target, and it is widely used for
measuring aerosol distribution in the Earth's atmosphere. In this research,
we consider a LIDAR system to measure the dust distribution in the
Martian atmosphere near the ground. To be used under the Martian
environment, it needs to be compact, lightweight, low-power consuming,
and durable against mechanical/ thermal shock. By using a LED as the light
source, it is possible to reduce weight to less than 700 g, and power
consumption during observation to less than 1 W. No LIDAR observation
near the Martian ground has been made so far, since it is difficult to
observe dust precisely at close range due to the problems caused by the
optical design and spatial resolution of normal LIDAR system. Here, we
propose a LIDAR system capable of observing dust in the range between
1~100 m at spatial/temporal resolution of 1 m/1 s. We expect that our
LIDAR system will give us the world's first direct data of dust distribution
near the Martian ground for understanding the dust-lifting mechanism.
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