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Architectural Modeling Method With Three Dimensional Laser-scanner and
Photogrammetry
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Back Groud and purpose

The purpose of this study is to illustrate a method of an efficient architectural modeling from the point cloud data
obtained by Laser Imaging Detection and Ranging (LIDAR). When a building is surveyed with the terrestrial laser
scanning, the point cloud data could not include the blind spot from the position of the scanner such as a roof. At the
first, we have created a polygon data of the roof by photogrammetry using aerial photos. By synthesizing the
polygon data and the point cloud data with LIDAR, the whole polygon data of the building generated. Second, by
using the software to automatically generate a point cloud data from photogrammetry, the measurement method for
the building shape is evaluated. In this paper, the modeling process of building using photogrammetry as a
complementary technology of LIDAR is presented. By the case study, which targets Japanese style wooden
buildings, the process is evaluated.

Methodorogy

In this study, we researched by the following stages;

1) Survey a Japanese-style hotel “Kinparo” in Hinagu, Kumamoto Prefecture by using with Terrestrial Laser Scanning.

2) Create the wall model from the point cloud data by LIDAR.

3) Take photos of the roof from the air using a balloon for photogrammetry.

4) Create the roof model by the photogrammetry software with the manual input by the operator. Then the roof model and
the wall model are synthesized.

5) Evaluate the polygon model by the photogrammetry using a balloon that can adapt as a complementary technology of
LIDAR, for an architectural modeling.

6) In order to verify the accuracy and applicability of photogrammetry software, modeling the elevation of the brick
building as a case study.

7) Examine the generated point cloud data using photogrammetry software. The accuracy of modeling has been
confirmed.

Conclusion

When synthesizing the model of the roof by photogrammetry and the model of the wall by LIDAR, maximum value of the
error remained 0.75% of the entire building size. In the scale to understand the overall shape of the building, this is
acceptable to be a practical level. Furthermore, we evaluated the software that generates the point cloud data automatically
by photogrammetry. Although an error of less than 2% is generated by comparing the measured values, the accuracy of the
point cloud data was evaluated to be within practical for the architectural modeling.
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