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Abstract; In order to protect Yingxian wooden pagoda better, it is necessary to analyze the degree
of deformation and understand the health status, so as to formulate a scientific protection
program. The monitoring data was collected by the combination of lidar scanning and total station
control measurement by using ground lidar, high-precision total station and other measuring
sensors. Firstly, the collected point clouds data was preprocessed, and the external point clouds
were registered by the overall registration method. The internal point clouds performed two
registrations of coarse registration through feature and fine registration by the iterative closest
point (ICP) algorithm, which were the main data of deformation analysis and required high
accuracy. After registration, the coordinate transformation between internal and external point
clouds was carried out according to control points. The space transformation parameters were
solved by Rodrigues matrix and finally the overall point clouds model in absolute coordinate
system was obtained. The point clouds model was cut in various ways to measure the deviation
Then the

deformations of the single column, single layer and the whole pagoda were quantitatively

angles and distances of columns and the inclination angles of whole pagoda.

analyzed. The results show that all the columns of Yingxian wooden pagoda are deformed, the
second layer of Yingxian wooden tower has a large deformation, of which the M2W23 column has
the most serious inclination. Each layer inclines to the northeast in varying degrees, the
inclination degree of the southwest columns is generally large. On the whole, the wooden pagoda
inclines to the northeast with complex torsional deformation, the west side is turned clockwise
from the south to the north, but the east side is turned counterclockwise from the south to the
north. In brief, Yingxian wooden pagoda is undergoing serious deformation, which urgently
needs protection.

Key words: Yingxian wooden pagoda; deformation analysis; LiDAR scanning; point clouds model
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