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Adaptive Minimum Error Thresholding Algorithm

LONG Jian-Wu':? SHEN Xuan-Jing''? CHEN Hai-Peng" ?

Abstract A robust minimum error thresholding method is proposed to combine the three-dimensional (3D) minimum
error thresholding scheme based on 2D method with the principle of rebuilding and dimension reduction of the 3D
histogram. Considering the global behavior of this approach and its ability to process even illumination images only, a
water flow model is used to estimate the background of uneven illumination images for improving adaptability of the
proposed method. Then, the difference image between the original image and background can be readily obtained to
reduce the interference of uneven illumination during the binarization process. To improve execution performance of
the segmentation procedure, gamma correction is employed to enhance image in addition to a global segmentation using
robust minimum error thresholding algorithm. Subsequently, image segmentation tests are carried out with even and
uneven illumination, and then comparison on misclassification error and time expenditure are performed between the
proposed method and other approaches, i.e., 1D/2D minimum error thresholding, Otsu thresholding algorithm based on
3D histogram rebuilding and dimensionality reduction, adaptive gray wave transformation thresholding scheme, as well
as a modified FCM method. The results show that the proposed approach yields better thresholding performance than
those methods.
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Table 2 Comparison of ME values and consuming time using several methods for the ping-pong image
— RN R IR HEf MR IR FCM 757 IR LR BN AT T i =Y E T R MY TT R ARIT5
ME 1 0.018777 0.017273 0.346185 0.003029 0.003012 0.001792
FENT (ms) 15 31 1672 875 16 16
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Table 3 Comparison of ME values and consuming time using several methods for uneven illumination document images
b NRIE — 4fi 7 B T R B A T IR PBEREF) AT T 10 FCM J5¥% AICTT i
Text 1 0.637383/31 ms 0.128715/16 ms 0.107960/922 ms 0.033560/1 813 ms 0.019175/1 203 ms
Text 2 0.635950/31 ms 0.082358/15 ms 0.036669/938 ms 0.032548/2 406 ms 0.017329/1312ms
Text 3 0.671132/31 ms 0.359991/15 ms 0.054030/968 ms 0.115694/1 625 ms 0.018255/1922 ms
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4 Rice BBRAHILN ME (EAFEIR X L
Table 4 Comparison of ME values and consuming time using several methods for the noised rice image
Yl MR FCM Jji% = T R E AR T i IR LR B AT T i AITT
ME f& 0.078568 0.329453 0.069489 0.054123 0.036758
FER (ms) 30 63 16 125 687
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