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Abstract

Due to large or complicated object and the limit scanning range of scanner,
multiple scans are always required while reconstructing 3D model with point cloud
data. However, because the data set of each scan is defined in a local coordinate system,
the data set of multi-station must be merged into a unified coordinate system.

Based on independent model adjustment developed in the field of
photogrammetry, a point cloud data merging adjustment is proposed. Each point cloud
data set is treated as a single model. The model coordinates of tie points and control
points are treated as observations in adjustment calculation. After adjustment, the data
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sets can be merging using the transformation parameters, and the standard derivation of
observation residuals indicates the quality of data merging.

A method is also proposed to integrate ground-based LIDAR data sets and digital
images. An image scene can be projected on the LiDAR point cloud data as long as
image orientation is solved.

Keywords: Laser scan, LIDAR, point cloud data merging, adjustment
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