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A Fast Algorithm for Two-dimensional
Otsu Adaptive Threshold Algorithm

WANG Hai-Yang!'2 PAN De-Lu! XIA De-Shen?

Abstract As a classical image segmentation method, Otsu
adaptive threshold algorithm has been applied widely in image
processing. But the long-time computation limits the use of the
two-dimensional Otsu threshold algorithm based on the Otsu
threshold algorithm. This paper gives a fast algorithm for two-
dimensional Otsu adaptive threshold algorithm that overcomes
the disadvantage of computational complexity. This fast algo-
rithm gets rid of redundant computation and yields a look-up
table by iteration. The experimental result has demonstrated
that the computational time of the fast method is not only far
less than that of the original two-dimensional one, but also yields
the same threshold as that of the original method.
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mentation, Otsu
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Fig. 1  Four-quadrant partition of the two-dimensional
histogram plane
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Fig.2 Experimental images
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Table 1  Performance comparison (desktop computer)
el RS AL
R {EL AR (s) e VIR (s)
(a) (90,147) 49.532 (90,147) 0.047
(b) (66,140) 49.188 (66,140) 0.032
(c) (141,89) 49.078 (141,89) 0.031
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Table 2  Performance comparison (portable computer)
61 R AL
B REANENE)) B I (s)
(a) (90,147) 46.75 (90,147) 0.016
(b) (66,140) 46.75 (66,140) 0.015
(c) (141,89) 46.813 (141,89) 0.015
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Table 3  Time cost (s)
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Table 4  Space cost (Byte)
IRPESY PR 64 128 256 512 1024

WM A 12288 49152 196608 786432 3145728
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