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Abstract

In this paper, we propose an improved algorithm for rendering method to guarantee frame rates

based on HMD (Head Mounted Display) motion in an avionics simulator. One of important issues in

HMD simulators is to guarantee frame rates despite fast motion of HMD which is more rapid than the

aircraft's moving speed to maintain a quality of images.

Therefore, we propose an algorithm

considering the moving speed of a pilot's head: Improved Speed-Based LOD (Level-Of-Detail) Control

(ISBLO).

In the proposed algorithm, frame rates are improved by changing dynamic LOD which determines

details of objects for rendering images. Throughout the experiments, we show the average frame

rates are achieved up to 60 and minimum frame rates are guaranteed up to 40. The proposed

algorithms will be used HMD simulation in avionics simulators.
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Fig. 1. The HMD and HMD simulation software[1][5]
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1. HMD simulator
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Fig. 2. Expression of static LOD by distance[2]
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Fig. 3. The geographical precision of Dynamic
LOD by distance[3]
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Fig. 4. A graph of FPS when the HMD motion occurs
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2.2 Dynamic LOD
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[1l. The proposed schemes
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Seurr © the current motion speed of HMD

Smin © the minimum motion speed of HMD

Sstand - the standard of speed for estimating LOD
LODeur
LODes -
LODpiy +
LODay - maximum value of LOD

S current LOD level
estimated LOD
minimum value of LOD

@ the weight for estimating LOD

#/

1:  while true do

2 if Scur <= Smin then

3 LODeyr < max(LODeyr—1, LODyin)

4 else

5! LODest <= Seur * @

6 if LODeg; > LOD.y then

7 LODeyr < min(LOD¢yt 1, LODppax)
8 endif

9 endif

10: Renders the geographical image using LOD,y.
11! endwhile

Fig. 5. A pseudocode of ISBLC algorithm

A1ZH (10ms)

Fig. 6. A motion scenario for experiment
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Table 1. Experimental environment
CPU Intel Core i5-3570 3.40Ghz
RAM 12GB DDR3
GPU NVIDIA GeForce 9800 GT
(O] Windows 7
Library OpenSceneGraph
Language C++

Table 2. The data for experiments

Range of Ma 100km around

g P Yecheon Airport
Data Size 3.1 GB
The Number of Vertices 4,320,857 EA
LOD Level 3 Level LOD
Range of FOV 120°

1. Heading : 180°

Range of LOS 5 Pitch : 90°
FPS Speed
80 40

The line for minimum FPS
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Fig. 7. A FPS graph of SBLC algorithm[3]
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Fig. 8. A FPS graph of ISBLC algorithm

. FPS change of algorithm
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Fig. 9. The data graphs of each algorithm

2. Performance comparison of each algorithm
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