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Data fusion with 3D modeling for forest fire prevention background database

LOU Xiong-wei, FANG Lu-ming, XU Ai-jun, YE Xiang-gen
(School of Information Engineering, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China)

Abstract: This research was designed to build a three dimensional (3D) background database for forest
fire prevention. A new method using MapX (a coordinate transformation library) and OPEN Graphics
Language (OpenGL) along with spatial information, data fusion, and 3D modeling technologies was
developed to analyze features of a 3D background database. Digital Elevation Model (DEM) altitude data
and OpenGL texture mapping were integrated with remote sensing data in a 3D terrain to portray an actual
vision of the terrain. Mapinfo (a PC-based mapping software) provided attribute data, and coordinate
transformation was achieved by linking surface points of the MapX two-dimensional map fused with the three
dimensional terrain. The result was a forest resource database with village, town, and sub-compartment
boundaries, that showed organic forest resource data in a 3D display. Integrated with GPS data, this forest
fire prevention data realize fire prevention to detect combustible material buildups and fire controll. [Ch, 7
fig. 11 ref.]
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Figure 1  Computing maximum or minimum elevation
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Figure 2 Linkage of the two dimension area and the three dimension area
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Figure 3 Linkage effect of the two dimension area and the three dimension area
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Figure 4 The algorithm of obtaining boundary data
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Figure 5 Prevention guard data fusion
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Figure 6 GPS track data fusion
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Figure 7 Data flow diagram of forest fire background database

[1] ) ) . [J]. , 2003(4): 22- 24.

[2] . GIS [J]. , 2002, 17 (3):
129 - 137.

[3] , , . GIS [J]. , 2002 (4):
3-5.

[4] ) ) . [J1. , 2007, 12 (6):
1103- 1 113.

[5] ) , . DEM [J]. : , 2005, 28 (1): 103 -
107.

[6] KARAKAS A, TURNER K. Aggregate supply and demand modeling using GIS methods for the front range urban corridor
[J]. Colorado Comput Geosci, 2004, 30 (6): 579 - 590.

[7] , ) . GIS [J. , 2003, 20 (3):
285 - 288.

[8] , , . GPS [J]. , 2004, 32
(6): 18- 20.

[9] ZHANG J, LACHAPELLE G. Precise estimation of residual tropospheric delays using a regional GPS network for real-time
kinematic applications[J]. J Geod, 2001, 75: 255- 266.

[10] . “3S” [J]. , 2003, 19 (4): 5- 7.

[11] , , . [J1. , 2007, 24
(5): 608- 613



