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Bilkent Universitya, Middle East Technical Universityb

ABSTRACT

Several different GIS Data Formats exist [1]. These data for-
mats can store informations such as;

• geographic information, which provides the position
and shapes of specific geographic features,

• attribute information, which provides additional non-
graphic information about each feature, and

• display information, which describes how the features
will appear on the screen.

Therefore geospatial data is similar to 3D mesh represen-
tation in many ways. As seen on Figure 1, a typical digital
elevation representation consists of 3D point clouds and their
connectivity information. These information correspond to
the geometry and connectivity information of 3D mesh mod-
els respectively [2]. X, Y locations of a map point can be
stored as the X, Y coordinate of a mesh vertex and, more-
over, the elevation of the particular point can be stored as the
Z coordinate of the vertex. Therefore, digital elevation data
can be treated as mesh models. A mesh like representation of
a digital elevation data have several advantages. For example
calculation of the slope and the aspect, which are crucial for
the applications like fire propogation calculation [3], can be
easily done from a 3D mesh like representation of a map.

As the area represented by the map file gets larger, the
amount of data stored in the map file also increases. There-
fore ways of efficiently storing those data become a crucial
issue. Since the digital elevation data, can be represented as
a 3D mesh, static mesh compression techniques can be used
to efficiently store these data. Especially the algorithm given
in [4], which compresses 3D mesh models using image com-
pression tools, is very suitable for the compression of the dig-
ital elevation data. In [4] it is proposed that, 3D mesh mod-
els can be converted to images using orthographic projection,
that can then be compressed using image data compression
algorithms. Digital elevation data is very suitable for ortho-
graphic projection in its nature. One can directly use the el-
evation data as the pixel values of the projected image and
the X, Y value of each node as the pixel location. Therefore
it is straightforward to create 2D images from maps. Actu-
ally grid-like digital elevation data is a raster format itself.
The connectivity infomation of a map can also be defined di-
rectly for the pixel neigborhood therefore there is no extra

need for the trasmission of the connectivity information like
in 3D meshes.

In this paper a new compression algorithm will be pro-
posed. First, geometric information of a map will be con-
verted to an image using the method proposed in [4]. The
obtained image will be a grayscale image, whose pixel values
are the elevation values of the map points. Then this grayscale
image will be compressed using an adaptive wavelet based
image compression algorithm [5],[6],[7]. The compression
method will be an adaptation of the wavelet based compres-
sion methods proposed in [4]. It is planned to take advantage
of the multiresolution property of the wavelets while cod-
ing the map images. Using multiresolution techniques of
wavelets, it will be possible to decode different resolutions of
the map from the encoded bit stream providing a multiresolu-
tion display of a map. By this way a multiresolution technique
for the map representation is planned to be developed.

Fig. 1. Irregular mesh like representation ofdigital elevation
data
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