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Connected component labeling is widely used as the preprocessing of image voooooooooooooooooooooooooooooooooooooooo

analysis based on computer vision theory. This research aims to develop the cPUOOOOOOODOOOOOODOON0
parallel connected component labeling algorithm suitable for GPU computing.
In this paper, we deal with a raster-based connected component labeling algo-
rithm. We propose a highly parallelized algorithm in which each thread treats
one pixel and discuss applicability of GPU to connected component labeling.

A Study on GPU-Based Connected Component Labeling
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Fig.1 Raster and raster segment
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Fig.2 Process of parallelized extraction of raster segment
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Table 1 Properties of computing environment

CPU Intel Core i7-9200 2.66GHzO
RAM 3GB
oooooooooo 40 80

GPU NVIDIA GeForce GTX 285
RAM 1GB
pooooag 240

OS Microsoft Windows Vista Business SP20 32bit0

oooo Microsoft Visual Studio 2008

oooa C++
goobooooboooo OpenGL 3.2

GPGPU ODOOD

NVIDIA CUDA 3.08 000 CUDPP 1.1
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Table 2 Input images
oo VGA HD
gooooo 640 1920
oooooao 480 1080

ooooooooo 8988 37906

ooo 1731 5084
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Fig.3 Result of connected component labeling (a) input (b) result
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Table 3 Elapsed time for extraction of raster segments

CPU GPU
ooooo 00000 msecd ooooo 00000 msecd

VGA HD VGA HD
1 1.83 8.12 96 1.68 3.36
2 1.15 4.61 128 1.61 3.27
4 0.91 2.74 192 1.67 3.35
8 1.16 2.56 256 1.62 3.30
16 1.87 2.94 384 1.68 3.46
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Fig.4 Comparison of elapsed time.
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