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Motion Measurement of Artificial Twister by LED mini-lidar for Mars Rover
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Abstract:

10cm? LED mini-lidar was designed for Mars rover installation. this LED mini-lidar has a pulsed LED beam and
specially designed Cassegrain telescope to be shorten its barrel length. The LED beam has wider divergence
(<70mrad.) than the receiver’s field of view (3mrad.), while its robustness is high for any physical and electrical
shocks. In this study, an artificial twister was monitored to observe its motion. The results represented its movement

and fluctuation with enough signal-to-noise ratio.
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Table 1 Specification of LED mini-lidar for Mars rover.

Transmitter Cassegrain Receiver
NUV-LED
Light Source[ NCSU034B Barrel 5cm
(Nichia Corp.)
Wavelength 385 nm F.O.V. 3 mrad
Pulse Width 10 ns Primary Mirror Aperture 10 cm¢
Pulsed Power|  0.75 W Primary Mirror Focal| -, 25 rm
Length
Pulse-Repetition 500 kHz Secondan.( Mirror 2.5 cmo
Frequency Diameter
Beam Divergence 70 mrad Secondary Mirror Focal -25 mm

Length

PMT Hamamatsu
R6350

Beam Size 3 cmd Sensor

transmitter

recelver

. receiver

Fig.1 Optical system improvement of LED mini-lidar.
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Fig.2 Experimental setup of artificial twister observation.
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Fig.3 Individual images of lidar echoes of twister.
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