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A Fast Mathematical Morphology using CUDA

Ryuiu MaAENO,t FuMIHIKO INO' and KENICHI HAGIHARAt

This paper proposes a fast method for mathematical morphology using the compute unified
device archtecture (CUDA) compatible GPU. The proposed method accelerates a sliding-
based algorithm, which requires less amount of data access between the processing unit and
the memory device. To realizes this, the method further reduces the amount by applying a
data reuse technique to the data loaded on shared memory. This technique allows multiple
stream processors to share the data, so that stream processors can reduce the amount of data
access from slower video random access memory (VRAM). As compared with a simple CUDA
implementation, our method reduces GPU execution time to 1/10 with reducing the amount

into a half. It also achieves an 8x speedup over a CPU implementation.
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// Inputs: Original image A, structuring element B
// Output: Result image O = A& B

1: Initialize O;

2: foreach point (i, j) € A do begin

3 foreach point (k,!) € B do begin

4: 04, 3) :=min(0(4, 3), A(i — k,j — 1));

5 end

6

: end
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