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Visudlization of 3D Geologica Models on Google Earth using
COLLADA and KML

Yosoon Choi*, Jeong-Gi Um and Myong-Ho Park

Abstract : This paper presents a method to visudize 3D geologicd modes on Google Earth using COLLAborative
Design Activity(COLLADA, an open standard XML schema for establishing interactive 3D applications) and
Keyhole Markup Language(KML, the XML-based scripting language of Google Earth). COLLADA was used to
represent different 3D geologica models such as borehole, fence section, surface-based 3D volume and 3D grid
by triangle meshes(a set of triangles connected by their common edges or corners). KML codes were designed
to import the COLLADA files into the 3D render window of Google Earth. An gpplication to the Grosmont
formation in Alberta, Canada showed that the combination of COLLADA and KML enables Google Earth to
visudize 3D geological structures and properties.
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Fig. 1. Data structures for representing 3D geological models. (a) Hole data structure. (b) Fence section data structure.
(c) Surface-based 3D volume data structure. (d) 3D grid data structure.
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Table 1. Part of the COLLADA file for representing a 3D geological model and its texture
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01: <?xml version="1.0" encoding="UTF-8" standalone="no"?>

02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14.
15:
16:

<COLLADA xmins="http://www.collada.org/2005/11/COLLADASchema’ version="1.4.1">
<asset>
<contributor>
<authoring_tool>Prof-Choi</authoring_tool>
</contributor>
<created>2012-07-24T00:00:00Z</created>
<maodified>2012-07-24T00:00:00Z </modified>
<unit name="meters' meter="1.0"/>
<up_axis>Z_UP</up_axis>
</asset>
<library_images>
<image id="material-image" name="material-image">
<init_from>../Images/textureld.png</init_from>
</image>
</library_images>

<library_geometries>
<geometry id="mesh-geometry" name="mesh-geometry">
<mesh>
<source id="mesh-geometry-position">
<float_array id="mesh-geometry-position-array" count="99">
VOx VOy VOz Vix vly v1z v2x v2y v2z Vlx Vly v1z v2x V2y V2z V3x V3y V3z V2x V2y V2z V3x V3y

</float_array>
</source>
<source id="mesh-geometry-uv">
<float_array id="mesh-geometry-uv-array" count="22">

0.0 0.0 0.575 0.0 0.375 0.0 0.275 0.0 0.0 0.0 0.575 0.0 0.375 0.0 0.275 0.0 0.275 0.0 0.275 0.0 0.0 0.0

</float_array>
<technique_common>
<accessor source="#mesh-geometry-uv-array" count="11" stride="2">
<param name="S"' type="float"/>
<param name="T" type="float"/>
</accessor>
</technique_common>
</source>
<vertices id="mesh-geometry-vertex">
<input semantic="POSITION" source="#mesh-geometry-position"/>
</vertices>
<triangles material="material" count="11">
<input semantic="VERTEX" source="#mesh-geometry-vertex" offset="0"/>
<input semantic="TEXCOORD" source="#mesh-geometry-uv" offset="1" set="0"/>

<p>v00viOv20vi1v21v31v22v32v42Vv33vA3Vv53Vv34v54v64v55Vv65

</p>
</triangles>
</mesh>
</geometry>
</library_geometries>

</COLLADA>
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Texture image

Fig. 2. (d) Example of triangle meshes in the 3-dimen-
sional coordinate system. (b) Example of a texture image
in the texture coordinate system.
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Table 2. Part of the KML codes for importing the COLLADA files into Google Earth
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01: <xml version="1.0" encoding="UTF-8" standalone="no"?>
02:  <kml xmlns="http://earth.google.com/kml/2.1">

03: <Folder>

04: <Placemark>

05: <name>Boring-0.dae</name>

06: <description>

07: <I[CDATA[models\Boring-0.da€e]]>

08: </description>

09: <Style id="default"/>

10: <Model>

11: <altitudeM ode>relativeT oGround</altitudeM ode>
12: <L ocation>

13: <longitude>-107.761787512</longitude>

14: <latitude>55.852938889</latitude>

15: <altitude>0.0</altitude>

16: </Location>

17: <Orientation>

18: <heading>0</heading>

19: <tilt>0</tilt>

20: <roll>0</roll>

21: </Orientation>

22: <Scale>

23 <Xx>1</x>

24: <y>1<ly>

25: <z>1</z>

26: </Scale>

27: <Link>

28: <href>model s\Boring-0.dae</href>

29: </Link>

30: </Model>

31 </Placemark>

60: <ScreenOverlay>

61: <name>L egend</name>

62: <Icon>

63: <href>Images\L egend.png</href>

64: </lcon>

65: <overlayXY x="0" xunits="fraction" y="1" yunits="fraction"/>
66: <screenXY x="0" xunits="fraction" y="1" yunits="fraction"/>
67: <size x="0.1" xunits="fraction" y="0.3" yunits="fraction"/>
68: </ScreenOverlay>

69: </Folder>

70:  </kml>
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Fig. 5. Visuaization of the fence sections representing the
stratigraphy of Grosmont formation on Google Earth.

Fig. 6. Visudization of the 3D volume model representing
the stratigraphy of Grosmont formation on Google Earth.

Fig. 7. Visuaization of the 3D grid model representing
the porosity distributions of Grosmont formation on
Google Earth.
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