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An Efficient Two-Scan Connected-Component Labeling Algorithm
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Fig.2 Illustration of provisional labeling by the first
scan. (a) Connected-component example; (b)
When processing object pixel k; (c) Provi-
sional labels assigned after the first scan.
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Fig.3 Temporary equivalent label sets and label-
equivalence resolving. (a) Before processing
of pixel p; (b) After processing of pixel p.
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Fig.4 Sixteen possible cases for the current object
pixel in the mask for the eight-connected con-
nectivity.
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Fig.5 The Karnaugh map for the operation resolve.
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resolve(va, v4);
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Fig.7 Linearity of the execution time versus image size.
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Table 2 Comparison of various execution times [ms]

on natural images, medical images, textural

images, and special-shape artificial images.

Image type Hybrid Contour Ours
max. 18.4 3.8 2.3
natural mean 13.7 2.4 1.5
min. 9.6 1.2 1.0
max. 14.9 2.6 1.5
medical mean 13.4 1.9 1.2
min. 11.4 1.5 0.9
max. 28.5 3.7 2.0
textural mean 27.4 2.7 1.6
min. 26.4 1.5 1.1
max. 15.8 7.4 1.8
artificial ~mean 7.9 3.9 0.8
min. 2.2 1.1 0.3
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Table 3 Comparison of execution time [ms] with
other fundamental image-processing meth-

ods.
Algorithm Execution time [ms]
our algorithm (max.) 2.3
our algorithm (mean) 1.5
thresholding 4.6
edge detection 9.6
noise reduction 51.5
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Fig.8 The analysis of efficient methods.
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