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Voxels and the Construction of a Virtual Geographic Environment

JIANG Bingchuan'? YOU Xiong' XIA Qing' TIAN Jiangpeng'
(1 Institute of Surveying and Mapping, Information Engineering University,
66 Middle Longhai Road, Zhengzhou 450052, China)
(2 61363 Troops, Xi’an 710054, China)

Abstract: A Virtual Geographical Environment is the expression and simulation of a geo-
graphical environment. It not only includes the simulation of the terrain surface information,
but includes natural phenomena geospatial and processing simulation . 3D terrain visualiza-
tion is an indispensable part of Virtual Geographic Environment. Due to the nature of two-
dimensional features it is difficult , to realistically simulate real three-dimensional volumes
based on the traditional “Face model” typically used to build a virtual geographic environ-
ment . In this paper, we fully explore the basic concepts of voxels and features, based on the
analysis of several common voxel models. We focus on the voxels in a virtual three-dimen-
sional topography of the geographical environment for the simulation of natural phenomena,
geographical expression of the process, spatial analysis based on geographic environment and
applications. The virtual geographic environment based on “volume model” is dicusssed.

Key words: voxel; virtual geographic environment; octree; Marching Cubes algorithm
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Progress in Total Least Squares
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Abstract: The achievements and new progresses in the estimation properties, algorithms,
and applications of total least squares in the recent decade are summarized in this paper. Re-
lated algorithms and applications of total least squares for processing surveying data are dis-
cussed. Moreover, the prospects for algorithms and application of total least squares in geo-
detic inversion are discussed.

Key words: parameter estimation; total least squares; coefficient matrix; singular value de-

composition; geodetic inversion

About the first author: WANG Leyang. Ph.D. lecturer. His interests include geodetic inversion and geodetic data processing.

E-mail: wleyang@ 163. com



