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GPU-Based Real Time Computer Graphics
in a Black Hole Space-Time

Y OSHIYUKI YAMASHITAL+?)

Abstract: The theory of general relativity says that a light ray bends by strong gravity around a black
hole. Simulating the light ray bending and extending the common ray tracing method, we can generate
CG images under the curved space-time. However this method requires huge computing resources. In this
research we calculate ray bending and store the necessary data in a GPU memory beforehand. Then in
actual image generation GPU obtains the ray bending information of each polygon vertex by interpolating
the stored data and performs the Z buffer method. This new rendering method attains real-time CG in the

curved space-time.
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e
vecd4 proj; \\
float r = length(vec3r);
float dotLR = dot(normalize(vec3L),normalize(vec3r));
float p = acos(dotLR);
float L = length(vec3L);
float el = (log(L)-log(Lmin))/(log(Lmax)-log(Lmin));

if(r <= L){
float Ari = AriOxel+Aril+Ari2/(el+Ari3);
float Api = ApiO*el+Apil+Api2/(el+Api3);
float zri = pinv(r,Ari,1+eps,L);
float zpi = pinv(p,Api,0,PI);
float zLi = pinv(L,ALi,1+eps2,Rmax2);

proj = texture3D(inProjTex,vec3(zri,zpi,zLi));
} else {

float zpo
float zLo

pinv(p,Apo,0,PI);
pinv(L,ALo,1+eps2,Rmax2) ;

float Aro = AroO*el+Arol;
float Apo = ApoO*el+Apol;
float zro = pinv(r,Aro,L,Rmax);

proj = texture3D(outProjTex,vec3(zro,zpo,zLo));

}
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