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Fig. 2 Structure of Bridge Model
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Fig. 3 Parameter of Bridge Model
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Fig. 4 Modelling Procedureof Basic Model
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Fig. 5 Modelling Procedure of Bridge Model
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Fig. 6 Bridge Model and Component Elements 7
2.3 Fig. 7 Configuration Parameter of Bridge Model
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Parametric Modeling Method in Three-Dimensional GIS
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Abstract: Aiming to seamlessly integrate elaborated engineering facilities models and large scale land-
scape models as well as to support the sharing and application life cycle of three-dimensional GIS,we
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Fast Computation of Derivatives of Magnetic Vector
Components in Magnetic Anomaly Detection

LIU Fanming' ZHANG Yingfa' JING Xin' LI Yan'

1 College of Automation, Harbin Engineering University, Harbin 150001, China

Abstract: The derivative of magnetic vector components plays an important role in the magnetic target
interpretation process. A boundary effect problem is found in the computation of higher order deriva-
tives of magnetic potential using the common methods such as the fast Fourier transform algorithm in
actual applications. The paper presents a solution based on a n/2 phase-shifted cosine transform and
its time-differentiation. Unified formulas for calculating the derivatives of magnetic vector components
were deduced, and then applied to the directional analytic signals method. An analysis and comparison
of magnetic field data between the rectangular prism source model and cosine transform method show
that the influence of boundary effect can be avoided. The proposed method not only has higher preci-
sion and stability, but also doesnot require additional data and algorithm complexity for extending
edge and filter processing.
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propose a new method to automatically build complex models of engineering facilities using designed
parameters. The traditional 3D GIS data model is extended to satisfy the demands for integration and
synchronous updating of geometric models and their related parameters. Finally, the validity and fea-
sibility of this method are demonstrated through its application for bridge modeling. The proposed
method facilitates seamless integration of GIS and CAD.

Key words: three-dimension GIS; parametric modeling; job facilities; bridge
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