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A High-Speed Run-Based Two-Scan Labeling Algorithm

-5'-12 §/\ 7!( ﬁx .L.T‘%

’

fr o |, %
A W T - HE 3 AT

Lifeng He!, Yuyan Chaof?, Kenji Suzuki®, Tsuyosi Nakamura® and Hidenori Itoh'

#“H}

Abstract This paper presents a run-based two-scan algorithm for labeling connected components in a binary image. Un-
like conventional two-scan labeling algorithms which resolve label equivalences by processing pixels one by one, our algorithm
resolves label equivalences by processing runs one by one. At any time, all provisional labels that are assigned to a connected
component are combined in a set, and the smallest label is used as their representative label. The corresponding relation
of a provisional label and its representative label are recorded in a table. Whenever different components are found to be
connected, all provisional label sets related to these connected components are merged together, and the smallest provisional
label is considered to be the representative label. When the first scan is finished, all provisional labels that were assigned to
each connected component in the given image will have a unique representative label. During the second scan, we need only

to replace each provisional label with its representative label. Experimental results on various types of images demonstrated

that our algorithm outperforms all conventional labeling algorithms.
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Eight-connected connectivity for the current run. (a)
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Comparison of various execution times [msec] with natural images, medical images,

textural images, and special-shape artificial images.

Image type Rosenfeld Lumia Shirai Hybrid Contour Ours
max. 2185.2 2045.9 52.4 18.4 3.8 2.9
natural mean 524.6 173.3 40.0 13.7 2.4 1.8
min. 22.7 11.7 33.9 9.6 1.2 1.0
max. 650.2 807.7 41.7 14.9 2.6 1.8
medical mean 378.9 192.1 38.8 13.4 1.9 1.5
min. 75.5 15.3 37.2 11.4 1.5 1.2
max. 1068.7 72.7 42.8 28.5 3.7 2.5
textural mean 296.7 35.2 39.3 27.4 2.7 1.8
Min. 13.8 15.6 38.5 26.4 1.5 1.1
max. 1061.3 748.9 39.3 15.8 7.4 2.5
artificial mean 316.8 164.9 22.5 7.9 3.9 1.5
Min. 2.0 2.5 0.96 2.2 1.1 0.8
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Linearity of the execution time versus image size.
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Provisional labels after the first-scan: (a) assigned by con-
ventional raster-scan algorithms; (b) assigned by our al-
gorithm.
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