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Development of A Virtual Reality System for Space Planning Simulation

Abstract

Abstract: A virtual reality platform for space simulation was developed to simplify the implementation of
weapon and based design. First, the architecture of the simulation system was described briefly; Second,
based on the characteristics of space simulation platform, several key modules were introduced,
including terrain real-time generation, analysis of space layout, and closest distance calculation. The
terrain generation for space simulation platform was based on database management. The closest
distance calculation was based on nearest neighbor k-d tree searching. In addition, a three-dimensional
(3-D) model library, containing vehicles, test equipment, plant facilities, and other tools, was established
for dynamic loading and planning. The simulation results show that the virtual reality system is robust,
efficient, and realistic, which can meet the requirement of real time simulation of space planning and
designing.
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(1. Institute of Robotics and Automatic Information System, Nankai University, Tianjin Key Laboratory of Intelligent Robotics, Tianjin 300071, China;
2. Engineering Design and Research Institute of the Second Atrtillery Corps, Beijing 100011, China)

Abstract: A virtual reality platform for space simulation was developed to simplify the implementation of
weapon and based design. First, the architecture of the simulation system was described briefly; Second,
based on the characteristics of space simulation platform, several key modules were introduced, including
terrain real-time generation, analysis of space layout, and closest distance calculation. The terrain
generation for space simulation platform was based on database management. The closest distance
calculation was based on nearest neighbor k-d tree searching. In addition, a three-dimensional (3-D)
model library, containing vehicles, test equipment, plant facilities, and other tools, was established for
dynamic loading and planning. The simulation results show that the virtual reality system is robust,
efficient, and realistic, which can meet the requirement of real time simulation of space planning and

designing.
Keywords: space simulation platform; terrain create; closest distance calculation; nearest neighbor
searching
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