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Sensing a colourful 3D world with a special LiDAR sensor

Title of the dissertation Environment Awareness with Hyperspectral LIDAR Technologies

Contents of the dissertation Lidar is a method for measuring distances using laser light with a sensor.
Differences in laser return times can be used to make three-dimensional
representations of the target.

Lidar is widely used in autonomous cars nowadays due to its capability to sense 3D
world. As we know as common sense, LIDAR is always monochromatic, so the
world that LIDAR sense is a 3D grey world. Is it possible to sense a colourful 3D
world with LIDAR, since the texture of the target contains a lot of information for
human being understand the world? Moreover, whether we can also collect more
exciting information from the sensed objects, for example, with the capability to see
the infrared content which is invisible to a normal camera?

In this study, | try to extend the concept of monochromic LiDAR to multispectral
even hyperspectral version with the latest developed techniques. And | also
examine how such new sensing technology can help for plant science, forestry and
mining application. However, the list of the applied research field of such technology
is endless. | do believe that the only limitation for the applicability of such a novel
sensor is our imagination. Just like the colour photography brings a colossal impact
to black-and-white photography. The hyperspectral LIDAR technologies will bring
revolutionary opportunity to various research fielding, and environmental awareness
is just one of them.
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