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Abstract  
The needs of 3D city modeling are increasing in a wide range of practical applications, such as risk and disaster managements, urban mapping and planning for various city redevelopment projects and others. The main objective of this study is to develop an automatic reconstruction method for 3D city modeling from airborne LiDAR point cloud data. In this study we selected Kanazawa railway station area  as a target, consisting of large complicated buildings in a typical urban environment. 

The proposed automatic reconstruction procedures for 3D city landscape are as follows: 
1) Firstly, we make a grayscale LiDAR image covering the target city area, in which we assign an altitude (z) to a gray level value at the pixel location (x,y) , where a point set (x,y,z) is taken from the measured LiDAR point cloud data sets. 
2) In this study the morphological opening operation, which is erosion followed by dilation, is applied to the grayscale LiDAR image.  By this opening operation we can remove noise from an image while maintaining the sizes of primary buildings and other objects within the image. The grayscale image after the opening operation is used as a basic altitude image.
3) Then, we compute connected regions in an altitude sliced mask image in which gray levels are in a given altitude range (dz). The altitude of each connected region is given by computing an average altitude over the corresponding region. 
4) Additional connected regions with averaged altitudes can be computed for another altitude sliced mask image. A few iterations between steps 3) and 4) should be required for the completion of 3D city reconstruction.
5) The accuracy of the 3D city reconstruction depends on the number of altitude sliced mask images. In this study we successfully demonstrated an automatic 3D city reconstruction using four altitude sliced mask images. 
