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Performance Tests of 3D Data Models for Laser Radar Simulation
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Abstract

Experiments using real guided weapons for the development of the LADAR(Laser radar) are not practical. Therefore,
we need computing environment that can simulate the 3D detections by LADAR. Such simulations require dealing
with large sized data representing buildings and terrain over large area. And they also need the information of 3D
target objects, for example, material and echo rate of building walls. However, currently used 3D models are mostly
focused on visualization maintained as file-based formats and do not contain such semantic information. In this
study, as a solution to these problems, a method to use a spatial DBMS and a 3D model suitable for LADAR
simulation is suggested. The 3D models found in previous studies are developed to serve different purposes, thus,
it is not easy to choose one among them which is optimized for LADAR simulation. In this study, 4 representative
3D models are first defined, each of which are tested for different performance scenarios. As a result, one model,
“Body-Face”, is selected as being the most suitable model for the simulation. Using this model, a test simulation is
carried out.
Keywords : 3D data model, performance test, Laser radar simulation, spatial databases, PostGIS
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body face node
body_id: int face_id: int node_id: int
face_id: array_of_int 4. node_id: array_of _int 3.4 X:int

seq_node_id: array_of_int

<<ordered>>|Y: int
Z: int
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BODY table

FACE table

BID FID FID sdo _ordinate array

1 1 1 (lower face) (x4,v4,z4, Jx3,v3,23, x2,y2,z2,
xl,yl,z1, =4,v4,z4)

1 2 2 (side 1) x8,y8,28,

1 3 3 (side 2) (x4,v4,z4, yxl,vl,z1, ®5,v5,z25,
xd,y8,z8, x4,v4,z4)

1 4 4 (side 3) (xl,vl,z1, yJX2,v2,22, HE,y6,z6,
z5,v5,z5, x1,vl,zl)

1 5 5 (side 4) ,x22,v2,22, xe,y6,z6,
7, x3,v3,z3)

1 3 & (upper face) (x5,v5,25, 1 X6,v6,26, xT,¥7,27,
z8,y z8, x5,y5,25)
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Body Face Node
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D *
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Geometry : point

Face Node
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