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Full waveform LiDAR, which records point cloud and waveform information, is now widely used to

obtain point clouds by continuously recording the reflection of an irradiated laser as a waveform.
The LiDAR provides point cloud and waveform data, and the performance of point cloud data can
be improved by using the waveform data together with the point cloud data for object classification.
Existing methods for classifying full waveform lidar data require conversion to features and images,
and detailed information is lost during the conversion.

In this paper, we propose a new method to classify full waveform lidar data using deep learning,
which does not require conversion. In proposing the object classification method, it is assumed that
the objects can be roughly classified into "objects for which individual waveform data are valid" and
"objects for which global information, which is the spatial relationship between waveform data, is
valid". For each object, local blocks are applied, and for the latter, global blocks are combined.

In addition, we proposed a deep learning method for estimating waveforms from point clouds in
order to expand the application area of the object classification method. The proposed method is
based on the point cloud coloring method and focuses on the individual waveforms as well as the
classification of point cloud and waveform data. In this paper, we propose a new loss function that
evaluates the estimated waveforms based on the frequency characteristics that evaluate their
shapes.

Moreover, we proposed a deep learning method to estimate waveforms from point clouds. We
apply the pseudo full waveform lidar data classification method to the benchmark data and the
archived data, and confirm that the proposed method, pseudo full waveform lidar data, has a higher

F1Score in the benchmark data than the deep learning model with only point cloud data input.
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