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Acceleration techniques for GPGPU-based
Maxmum Intensity Projection
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ABSTRACT

MIP(Maximum Intensity Projection) is a volume rendering technique which is essential for the medical
imaging system. MIP rendering based on the ray casting method produces high quality images but takes
a long time. Our aim is improvement of the rendering speed using GPGPU(General-purpose computing
on Graphic Process Unit) technique. In this paper, we present the ray casting algorithm based on CUDA(an
acronym for Compute Unified Device Architecture) which is a programming language for GPGPU and
we suggest new acceleration methods for CUDA. In detail, we propose the block based space leaping
which skips unnecessary regions of volume data for CUDA, the bisection method which is a fast method
to find a block edge, and the initial value estimation method which improves the probability of space
leaping. Due to the proposed methods, we noticeably improve the rendering speed without image quality
degradation.
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[17] (EE #77] 2)) +olk o] ¥ Z7] %%

AlZF (ms) 317.25 133.34 96.01 74.41

Bighead | 4t&% 1 2.38 3.30 4.26

Ay vlg 100% 33.95% 33.95% 28.98%

A7t (ms) 2130.81 97757 870.01 827.71

Dental | &% 1 2.18 2.44 2.57

Aey vlE 1009 34.11% 34.11% 28.63%

A1ZE (ms) 326891 1291.85 1032.86 74381

Chest | &= 1 253 3.16 4.39

Ay vlg 100% 38.31% 38.31% 31.65%

A1ZE (ms) 6417.43 2030.66 1390.99 1278.69

Legs | AUi&= 1 3.16 461 5.02

Aoy s 1009 23.15% 23.15% 20.47%

Z 3. CPU2 GPU2| 45 d|m
4 o] H CPU[19] (ms) A (ms) Szt (W)

Bighead (#]) 332.45 7441 4.47
Dental (&) 2905.7 82771 351
Chest  (F¥) 3402.64 743.81 457
Legs (the]) 5349.22 1278.69 418
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5. CUDA 94 2=

__9lobal__ float TraceRay ()

{
/) 2HES] MSERY JAAEE HE

®x = _umul24(blockIdx.x, blockDim.x) +
threadIdx.x;
y = __umul24 (blockIdx.y, blockDim.y) +

threadIdx.y;

/7 B BAAE A3, B ANFYR A
float3 vRayStart = CoordTransform(x,y);
float2 minmax = RayBoxIntrsc (vRayStart) ;
if( NoHit (minmax) ) return;

/] BAY FAAN 2% #%

float mid = (minmax.max + minmax.min) / 2;
float3 pos = GetPos(vRayStart, mid) ;
float current_max = tex3d(volume, pos);

/) B olF W
for(t=minmax.min; t<minmax.max; t=t+1) {

/) B AEHRES £ HJH I5

pos = GetPos{vRayStart, t);

int blockID = GetBlockID (pos) ;

// BF HAg vin

if (B_max[blockID] < current max ) {
/! BE olF h
for (;GetBlockID (GetPos (vRayStart,

t+l))==blockID; t=t+1);

continue;

}
// BFUHOIENA ghg Ao, FA g AN
float den = tex3D(volume, pos);
current_max = max (current_max, den);
}
return current max;

}
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