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Accelerated rendering for electromagnetic environment under

single device restriction

FENG Xiaomeng' , WU Lingda'* , YU Ronghuan' , YANG Chao'

(1. Science and Technology on Complex Electronic System Simulation Laboratory, Equipment Academy, Beijing 101416, China;

2. Key Laboratory of Information System Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Electromagnetic environment with a high efficiency based on single device supports has wide range of applications. But the

efficiency of parallel ray-casting for rendering electromagnetic environment is restricted by the device. Based on researching the restriction of device

for parallel ray-casting, a pixel interpolation method focusing on the restriction was presented. The number of rays was reduced when the parallel

ray-casting rendering under device restriction couldn’t be completed immediately, namely, a part of pixels in the rendering image were generated

by ray-casting and the rest pixels through interpolation. Pixel interpolation got rendering efficiency at the cost of image quality, so when image

update paused, the interpolated pixels were regenerated to recover image quality. The experiments show that pixel interpolation obviously improves

rendering efficiency when implemented on a low device. Compared with the rendering images of some volume data and the errors in these images,

the electromagnetic environment data has the best rendering result, which proves that pixels interpolation is useable especially for rendering

electromagnetic environment on a low device.

Key words: electromagnetic environment; ray-casting; device restriction; pixel interpolation; compute unified device architecture
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Alg. 1 Key code of pixel interpolation pipeline

int imageSize[ 2] ; // R K/

dim3 blockSize, gridSize;// J3 s L=
GetlmageSize ( imageSize) ;

imageSize[ 0] = (imageSize[0] +1) %0.5;
imageSize[ 1] = (imageSize[1] +1) %0.5;
blockSize. x = blockSize. y =16

gridSize. x = (imageSize[ 0] — 1) / blockSize. x +1;
gridSize. y = (imageSize[ 1] —1) / blockSize. y +1;

© ® NN s w D=

g_CastRay <<< gridSize, blockSize >>> () ;

_
e

g_InsertPixl <<< gridSize, blockSize >>> () ;

[ —
N =

GetlmageSize (imageSize) ;
imageSize[ 0] = (imageSize[0] +1) %0.5;

—
w

gridSize. y = (imageSize[ 1] —1) / blockSize. y +1;

_
=

g_InsertPix2 < < < gridSize, blockSize > > > ()

T 3 AT E SR BRI fE1R

RAEE 2 A%, A 11 2 13 Frxb e e ok
17T EE, R 1 PATIREL R AL g_InsertPix2 () HLF
{H{EL PR AL g _InsertPixl () JFJR IR AR Z 1 f#%.
LB %L g_CastRay () 1) BAR AT 725 3C
MR8 I Al o PRE g_tnsertPix () B DI ACHS HLER:
%2
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Alg.2  Kernel thread of pixel interpolation

1. unsigned x = blockldx. x * blockDim.x +

threadldx. x; // IR FR I Fs AL Bk
2. unsigned y =blockldx. y * blockDim.y +

threadldx. y; //FRINZRFR AL bR

3. x=xx 2y /RO R R AR

4. y=y 2+ 1 //EBAEE R R A AR

5. if Pixel(x,y) is in the image then

6. if (y+1) = =imageSize[ 1] then // 4%

7. Pixel(x,y) = Pixel(x,y -1);

8. else

9. Pixel (x,y) = [ Pixel (x,y = 1) + Pixel (x,y +
1)] #0.5;

10. end if

11.  end if
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Tab.1 Statistic of pixel interpolation error 1

LS G YN PRz REBRR
#F  R-G-B-A R-G-B-A /%

5-3-0-6 0.50-0.61-0-0.62 4.8
EME

5-3-0-5 0.52-0.62-0-0.63 7.7

3-3-0-3 0.67-0.80-0-0.67 4.8
Sphere

3-3-0-3 0.72-0.85-0-0.75 12.2

16-23-0-23 0.58-0.90-0-0.35 13.0
Engine
20-24-0-24 0.71-1.04-0-0.43 23.4

12-30-0-11 1.02-1.30-0-0.96 27.8
stagbeetle
28-41-0-26 1.53-1.87-0-1.44 45.7

x2 RWEBRRRESR2

Tab.2  Statistic of pixel interpolation error 2

(LS C I S INTS FRJIR % REBR
2K R-G-B-A R-G-B-A /%
5-4-0-5 0.59-0.71-0-0.70 10.4
EME
5-6-0-5 0.60-0.73-0-0.70 17.1
5-4-0-4 0.65-1.07-0-0.51 15.0
Sphere
5-4-0-4 0.75-1.16-0-0.55 25.1

66-68-0-70 2.61-3.29-0-1.93 31.6
Engine

106-68-0-1022.86-3.32-0-2.18 48.5

51-53-0-56 6.05-5.72-0-6.03 34.1
stagbeetle
61-53-0-65 6.77-6.26-0-6.78 53.6
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