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Ray Casting Algorithm Using CUDA
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Abstract: VVolume rendering can visualize the inside information of data, but it’s very time consuming. Using the pro-
grammable graphics processing units (GPU) as parallel stream processor can improve the performance, but this process
was awkward because it used graphics metaphors and APIs to perform non-graphics computation. The newest pro-
gramming environment/APIs-NVIDIA’s CUDA allow developers to access the programmable units directly without the
need to go through graphics APIs or special-purpose graphics hardware. We implement Ray Casting algorithm on GPU
with CUDA and different rendering effects are achieved in real-time according to various blending functions of the
sampling points.
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cudaChannelFormatDesc channelDesc =
cudaCreateChannelDesc<uchar> () ;
CUDA_SAFE CALL ( cudaMalloc3DArray (&d volumeArray,
&channelDesc,
volumeSize) ):
cudaMemcpy3DParms copyParams = {0} ;
copyParams. srcPtr =
make cudaPitchedPtr ((voidk
)h volume,
volumeSize. width#*sizeof (uc
har), volumeSize. width
volumeSize. height) ;
copyParams. dstArray = d_volumeArray;
copyParams. extent

volumeSize;

copyParams. kind cudaMemcpyHostToDevice;
CUDA_SAFE CALL ( cudaMemcpy3D (&copyParams) ) ;

texture<uchar, 3, cudaReadModeNormalizedFloat>
dataTex;

dataTex. normalized = true;

dataTex. filterMode = cudaFilterModeLinear;
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CUDA_SAFE CALL (cudaBindTextureToArray (dataTex
d volumeArray, channelDesc));
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uint x = umul24(blockIdx.x, blockDim.x) +
threadldx. x;

uint vy = _umul24(blockldx.y, blockDim.y) +
threadldx. y;

float u = (x / (float) imageWidth)*2.0f-1.0f;

float v = (y / (float) imageHight)*2.0f-1.0f;

eyeRay. origin = make float3(0.0f, 0.0f, 4.0f);
eyeRay. dir = normalize(make float3(u, v, —
2.0F));
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float tnear, tfar;

bool hit = intersectBox (eyeRay, boxmin, boxmax,

&tnear, &tfar); //FIWiGEE 25 g H S
if (thit) return;
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if (tnear < 0.0f) tnear = 0.0f;
float4 sum = make float4 /(0. 0f);
float t = tnear;
//FEE AT ) i 3 g A 8
while(t < tfar) {
float3 pos = eyeRay.o + eyeRay. d*t;
pos = pos*0.5f + 0.5f;
float sample = tex3D(tex, pos.X,
pOS. ¥, pOS. z) ;
float4 col = tex1D(transferTex, sample);
sum += col.w * (col — sum);
t += step;
if (sum.w > 0.98) break; //Ye£kK 34k
}
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