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Fig. 1 Description of Topological Relations Among Underground Spatial Entities
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A GTP-based Entity Model for Underground Real 3D
Integral Representation

WU Lixin'* CHEN Xuexi* CHE Defu*' XU Lei*
(1 Institute of RS,GPS,GIS and Subsiding Engineering, China University Mining and Tech. , D11 Xueyuan Road,
Beijing 100083, China)
(2 Center for RS,GPS,GIS and Digital Mine Research, Northeastern University, Nanhu, Heping District, Shenyang 110004, China)

Abstract: Based on the amended and extended GTP model, the underground entity is extrac-
ted in levels of geosciences, geometry and topology, and eight geometric primitives including
node, edge, arc, triangle, supper-surface, GTP, tetrahedron and super-body are abstracted.
The arc refers to an unclosed curve comprised of two or more end-to-end edges, the supper-
surface refers to a spatial surface represented by a group of triangles in order, and the sup-
per-body is a spatial region enclosed by a few supper-surfaces or formed by a group of adja-
cent GTP elements. The geo-entity is 0-3D classified into point entity, line entity, face enti-
ty and body entity, and the body entity could be furthermore sorted as simple body entity,
compound body entity and complex body entity. A GTP-based entity model (GTP-EM) is
presented for underground real 3D integral representation and modeling. With object-orien-
ted method, the topological relations are defined by geometrical elements. With the 3D inte-
gral geo-entity representation and modeling for the subway and its surrounding strata located
underground, the central business district (CBD) in Beijing city is taken as an example.

Key words: digital mine; entity model; GTP-EM; real 3D integral representation
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Parameter Adaptive Estimation of Bounded p-norm Distribution

PAN Xiong' FU Zongtang'
(1 Faculty of Engineering, China University of Geosciences, 388 Lumo Road, Wuhan 430074, China)
(2 Department of Land Science, China University of Geosciences, 29 Xueyuan Road,

Haidian District, Beijing 100083, China)

Abstract: The calculating formulas of the monadic p-norm maximum likelihood adjustment
are discussed, the propertics of L, estimation are introduced. Under the assumption that the
distribution of observations is unimodal and symmetry, this method can give the estimated
values of parametric. Its numerical characteristics is specifically calculated, and its limit
process is ordinary p-norm distribution.

Key words: L, estimation; bounded p-norm distribution; parametric estimations
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