20114 8 H
3748 8

ETEMEMRXRRXEFER

Journal of Beijing University of Aeronautics and Astronautics

August 2011
Vol.37 No.8

S B4 BL o 918 B A 1 B Bk SR 3

F &

A e

(b iR R A bRl SRR TRE2ER, Jbat 100191)

i) B AMNENALFEEZR LB, RET —HEAGEEH R SENE
WHER LRI = MET —ANHERLCER ZHE B E 21600 %K x 10800 % F ik k& w4 5
WK R AR EALERFENEDER. KA AT ERMER D RER SRR LS E
AR 128 e, BT A B K T R AT R B SOE AR R R A SUE BOR Xt Mk SOE |
ZERESERTEFHEREH#ATI BLCERAG LANHIRKE TN = B A5 B 100 8 R K Al = ot
B GHEFRABELENEFT BEREERNKR AL ERR; KA LEH B A SCER L&
FEW J7 ik, L Et A W R W K T L SR E R EEE SRR SRR X, WD 4
T, LR R, Z T EEME1.026B LCEREZWFILT LB T 45 Wi/s By ik 5.

X 8 . EMHbEG ER R4S ENILE

FESHES. TP 391.9
XERARIRAD . A

X ZE 4 5. 1001-5965(2011)08-1034-05

Realistic rendering of virtual earth in real-time application
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(School of Automation Science and Electrical Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A new approach was proposed to enhance realism of virtual earth in VR-based real-time appli-

cations. A virtual earth which had 21600 x 10800 pixels surface texture, bumping surface and shine of atmos-

phere was constructed. The whole virtual earth was cut into 128 parts and then the position of vertices, normal

vectors, texture coordinate were calculated by geometry. Using the techniques of the mixture of the textures of

earth, normal and clouds, it achieved relatively vivid surface of the earth. By moving and scaling the board

which had atmosphere texture, it showed the shine of atmosphere. To achieve good real-time, it eliminated the

unvisible parts by judging the parts’ visibility in real-time, and chose different resolutions of texture. Experi-

ments show that this approach is able to run 45 frames per second with 1. 02GB texture pixels.
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i:(1~16);j:(1~8)

R=6378164;

a=j%22.5°

b=j*22.5°;

positon(i,j) = (R *sinb * cosa,

R * cosb,
R*sinb *sina) ;

normal (i,7) =normalize(p(i,j));

i:(1~96);j:(1~48)

texcord(i,7) = ((i%6)/6.0,(j%6)/6.0).
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float 4 einfo = tex2D ( EarthTex, texCoord.

uv) ;

/7 R BRSO E

float 4 cinfo = tex2D ( CloudTex, texCoord.
uv) ;

// FRHL Normal [ [0 €238 38 17 B,

float 4 cninfo = tex2D ( CloudNormal , texCo-
ord. uv) ;

// ¥ ey R A SR A A

float 3 ninfo = saturate ( dot ( cninfo. xyz, L)
+0.3) *1.1;

/7 | BEREE

float 3 blend =1 — (1 - einfo. rgb ) * (1 -
cinfo. rgh ) ;

/7 DL

float 3 diffuseColor = blend. rgb * ninfo;
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MixtureTex = diffuseColor;
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