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“Driverless car laser ruined camera” (BBC News, Jan 2019)

Can we make safe LIDAR
systems?
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LIDAR Problems
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Compressed Sensing (CS)

measurements  sensing matrix signal

y = A:mXn

£, or TV minimization
X = min TV(x)
X
s.t. |ly—Ax||5 <e
[Candés and Wakin 08’, IEEE Signal Processing Mag]

[Duarte et al. 08’, IEEE Signal Processing Magazine]
[Willet et al. 11°, Optical Engineering]

Single Pixel Camera
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Compressive Super-Pixel LIDAR
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Signhal Model

Observations at pixel i, h;
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Assumption: X, and X; are basis sparse or have small total variation (TV)

[Howland et al. 13’, Optics Express]
[Duarte et al. 08’, IEEE Signal Processing Magazine] 7/10



Reconstruction

Laser array
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Super-Pixel
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f - instrumental function

R esu |tS * - convolution operator

Howland et al. (m=3200 < 4096)
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Can we make safe LIDAR
systems?

Sparse illumination
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