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Abstract There is a certain deviation to obtain the threshold in three classical global thresholding
algorithms which are Otsu algorithm, maximum entropy algorithm and minimum error algorithm. To
solve this problem, a threshold optimization framework (TOF) of global thresholding algorithms
using Gaussian fitting is proposed. Firstly, take advantage of the global threshold method to obtain
the initial threshold in the optimization framework and divide the image into two parts of the
background and object roughly. And then., Two Gaussian distributions are fitted by calculating the
mean and variance of each part. Since the optimal threshold value is in the intersection location of two
Gaussian distributions, the presented framework optimizes the thresholds using iterative approach
until eventually converging to the optimal threshold position. In order to improve anti-noise
performance, combined with the reconstruction of three-dimensional histogram and thinking of
reducing the dimensionality, we propose a robust threshold optimization framework (RTOF) of global
thresholding algorithms using Gaussian fitting. Finally, extensive experiments are performed and the
results show that those thresholds derived from Otsu scheme, maximum entropy scheme and
minimum error scheme using the proposed threshold optimization framework can converge to the
optimal threshold position. Plus, the presented algorithm has robust anti-noise performance and high-

efficiency.
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Fig. 3 Polygon image and its 1-D and 3-D histograms.
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Fig. 9 The first experimental result.
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Fig. 10 The second experimental result.
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Table 2 Thresholds Sequence and Running Time of the Second Experimental Result

F2 ELWE

R 2 FEHERFFIFIEITEE

R

FE WA B3 3 i A 1 {07

The Noised Polygon
Image (RTOF)

The Noised Iron
Image (RTOF)

The Text
Image (RTOF)

The Text
Image (TOF)

Algorithm

Thresholds Running Thresholds Running Thresholds Running Thresholds Running
Sequence Time/ms Sequence Time/ms Sequence Time/ms Sequence Time/ms
(0]¢) (235,231,229 ) 31 (221) 32 93) 15 (168,165) 31
J (231,229 32 (223) 31 92) 15 (161) 31
. (172,184,200, (256,246,233, (117,111,106, (198,187,178,176,
E() 32 47

217,226,229

227,222)

101,98,96) 173,170,167,165)
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(a) 1-D histogram of the rice image
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The third experimental result.

Table 3 Thresholds Sequence of the Third Experimental Result
x3 ZHRHERIHHEFT

Algorithm Image Block 1 Image Block 2 Image Block 3 Image Block 4
o) (249,239,233,227,223,219) (257,245,237,228,222,217,213,209) (191,195,199,202,204) (188,192)
J (216,214) (206) (194,199,202,204) (189,192)
E() (222,219 (220,214,212,209) (184,192,198) (176,183,193)
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