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Fig. 1

1 SSE2

Flowchart of the SSE2 Based Texture Blending Algorithm

Tab. 2 Time-consuming Log of Samples with

Different Resolution

SSE2

/ /ms /ms
1 1 262 200 1.42 0.77
2 4 1 048 800 4.68 2.83
3 9 2 359 800 10. 56 6. 54
4 16 4 195 200 28.92 11.52
5 25 6 555 000 29.49 17. 25
6 36 9 439 200 46. 97 28. 36
7 49 12 847 800 57.82 34.91
8 64 16 780 800 75.53 45.99
9 81 21 238 200 94. 38 58.10
10 100 26 220 000 118. 24 72.83
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Fig. 2 Virtual 3D-battlefield System
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A SSE2 Based Multi-source Texture Blending Method for
Large-scale Virtual Terrain Simulation

WEI Yong'® DING Yulin®** GONG Guirong' DU YING' ZHOU Yan®

1 Institute of Geospatial Information, Information and Engineering University, Zhengzhou 450053, China
2 Sichuan Engineering Research Center for Emergency Mapping & Disaster Reduction, Chengdu 610041, China
3 Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China

4 Institute of Space and Earth Information Science, The Chinese University of Hong Kong, Hong Kong 999077, China

5 School of Resources and Environment, University of Electronic Science and Technology of China, Chengdu 610000, China
Abstract: The texture data plays an important role in three-dimensional topography simulation for vir-
tual battlefield environment. 3D graphics engine such as OpenGL or D3D provides multi-texture map-
ping mechanism or shader, which is able to achieve the integration of multiple textures. But the a-
chievement of multiple textures is GPU-based, which will take a large occupancy of GPU memory and
bandwidth. In thin clients, such method will cause a lower render delay and lower efficiency. There-
fore, a novel SSE2 based multi-texture blending method is presented in this paper, which implements
the multiple textures blending process on CPU. The experiment proved that this method can effective-
ly reduce the GPU load, achieve the integration of real-time multi-layered texture, and improve the
rendering efficiency of three-dimensional topography simulation system.

Key words: multi-source texture blending; SSE2; three-dimension terrain visualization; large-scale

virtual terrain environment
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A New Method to Extract Terrain Feature Lines

XIONG Hanjiang' LI Xiujuan'
1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, Wuhan 430079, China

Abstract: In this paper, a new method for the extraction of ridge and valley lines is presented. It takes
advantages of mean-shift and multifactorial Falling Water Model. The method consists of three princi-
pal steps:1)By building the topology relationship between contours, the start points for tracing can be
abstracted from them. 2)Based on the relationship between contour bendings and terrain feature lines,
terrain points are divided into convexes and concaves. At the same time, virtual fan-shaped areas are
built. 3) According to Falling Water Model and Maximum Probability Flows., ridge lines and valley
lines are extracted. The experimental results presented demonstrate that the feature points can be well
extracted and the noises and matching errors can be reduced.

Key words: Mean Shift; ridge lines; valley lines; terrain feature lines; terrain analysis; falling water

simulation
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