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Accuracy Improvement of Geometric Transformation

with Laser Scanner
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Abstract

The laser scanner is used for various purposes. The laser scanner can acquire three dimensional data in a short
time with wide area. The acquired data by the laser scanner has own coordinates. The coordinate is called laser
coordinate in this study. The laser coordinate must be transformed into the ground coordinates using control point.
The prism is usually used as control point. Control points of ground coordinate can be precisely measured by
total station. The laser coordinates of control points cannot be precisely acquired. Because, the laser scanner
doesn’t have the telescope for collimation. The coordinates of control point are automatically acquired by image
processing software of laser scanner. However, center coordinates of prism cannot be acquired in this method.
When the prism is used for control point, the acquisition accuracy shows about 10cm or more in standard deviation.
Therefore, geometric transform cannot be executed accurately. In this study doesn’t acquire the control point
with image processing software. The control point coordinates are acquired in self-made program. Moreover,
not linear 00 affine-transformation formula but nonlinear affine-transformation formula is used for the geometric
transformation formula . And, accuracy will be improved. In this study, The required accuracy is 10mm of
average distance error margin for land slide monitoring. Error margins of O image processing software and self-
made program were compared from the measurement data. The prism and the reflector sheet were used for the
control point. When the validation point in landslide ground is targeted, the 5 prism showed 10.57cm average
distance error , the 5 reflector sheet showed 31.35cm average distance error. 1 When prism was used as a control
point, average distance error has become small more than reflector sheet. From an existing study if a lot of
reflector sheets are used, a highly accurate geometric transformation can be done. But reflector sheet can be set
up only within the range of 70m from laser scanner.The prism can be set up to the range of over 300m from laser
scanner. If the acquisition accuracy of the prism was improved, geometric transformation of the wide area and high
accuracy can be expected. The control point coordinates were acquired by self-made program. Standard deviation
was minimum 1.54cm, and maximum 26.89cm in the case of image processing software. Standard deviation was
minimum 0.58cm, and maximum 4.34cm in the case of self-made program. The self-made program was able to
be acquired in high accuracy. The geometric transformation was done by using highly accurate O control point.
Average distance error was 4.33.The geometric transformation was done by using a nonlinear affine-transformation
type. Average distance error was 4.69cm. Accuracy has not improved. When two or more reference points of
the prism and the reflector were used, the average distance error margin was 4.4cm. But, accuracy has improved
in other validation point. The precision aimed at was not able to be achieved. However, accuracy has improved.

Therefore, this geometric transformation method will be effective.



