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Multi-station Network Adjustment of Terrestrial LIDAR Data
with GPS positioning

Ting-Yu Chien®  Yi-Hsing Tseng?

ABSTRACT

Terrestrial LIDAR can be used to acquire high accuracy 3D spatial data in rapid way. However, point clouds
delivered by a terrestrial LIDAR are referenced to a local coordinate system defined by the laser scanner. With
the limitation of viewing coverage of a single scanning station, combining point clouds acquired from multiple
scanning stations is usually needed to completely cover the target landscape. For most applications, raw point
clouds should be transformed into a global coordinate system (geo-referencing). The geo-referencing of
terrestrial LiDAR data is currently relied on known control points. But using control points for geo-referencing
is often troublesome and laborious. In this research, we perform network adjustment with GPS observations, and
we focus on the problem that whether the role of control points in network adjustment can be substituted by GPS
observation of scanning station or not. There are two cases in our experiments. The accuracy of the results are
under 10 centimeters in E, N and h directions. By the validation of our experiments, we can know that it can
perform network adjustment with GPS observations without control points. The accuracy are good enough for
application.

Key word: terrestrial LIDAR, geo-referencing, GPS, point cloud registration.
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