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CUDA -based Automatic Seismic Horizon Tracking Algorithm

WEI Qiang, TANG Jie
( Department of Computer Science and Technology, Nanjing University, Nanjing 210093, China)

Abstract: Horizon tracking is an important operation in 3—-D seismic data processing, and the tracked horizon can be used by the experts
to detect the earth’ s subsurface structure. Processing speed is a major bottleneck in seismic horizon tracking since the data size of 3-D
seismic data is usually very huge. In this paper,present a new automatic horizon tracking algorithm, which is based on CUDA technique.
The algorithm fully utilizes the many—core structure and the high performance computing ability of GPU, realizing a large scale parallel

method for horizon tracking. The results of experiments show that the algorithm has an obvious speedup than the traditional CPU-based
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horizon tracking algorithm.
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Frontier + Seeds
for all v € Variance do
while Frontier # | do
for all f € Frontier in parallel do
Invoke CUDAHorizonExtender(f, v)
end for
Invoke CUDACompactFrontier(NewFrontier, BeNewFrontier)
for all f € NewFrontier in parallel do
Invoke CUDAHorizonAdjuster(f)
end for
Invoke CUDACompactFrontier(Frontier, BeFrontier)
end while
Frontier + Tracked
end for
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targetDepth + ResultPos|f]
targetThreshold + ResultVal[f] x (1 — v)
for all n € neighborhood of f do
if Tracked[n] = 0 then
BeNewFrontier[n] + 1
Depth(n] < targetDepth
Threshold[n] <+ targetThreshold
end if
end for
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Tracked|f] « snap(f, Depth|f], Threshold|f])
if Tracked|[f] = 1 then
BeFrontier[f] « 1
else
BeFrontier[f] + 0
end if
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H.3x 4 snap(f, depth, threshold)
found +— 0O
if FventType = MAX then
found = FindMax(f, depth, threshold)
else if FEventType = MIN then
found = FindMin(f, depth, threshold)
else if EventType = ZEROCROSS then
found = FindZeroCross(f, depth)
end if
return found

F s 5 FindMax(f, depth, threshold)

for all 4 = depth to (depth + SchRange) do
if IsMax(d) then

mar = FindNearestMax(d)
if GetValue(f, maz) = theshold then
ResultPos(f] = d
ResultVal[f] = GetValue(f, max)
return 1
end if
end if
end for
return 0
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