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Weighted Histogram Equalization Method adopting Weber-Fechner's
Law for Image Enhancement
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Abstract A histogram equalization method have been used traditionally for the image enhancement of low quality
images. This uses the transformation function, which is a cumulative density function of an input image, and it has
mathematically maximum entropy. This method, however, may yield whitening artifacts. This paper proposes the
weighted histogram equalization method based on histogram equalization. It has Weber-Fechner's law for a human's
vision characteristics, and a dynamic range modification to solve the problem of some methods, which yield a
transformation function, regardless of the input image. Finally, the proposed transformation function was calculated
using the weighted average of Weber-Fechner and the histogram equalization transformation functions in a modified
dynamic range.

The simulation results showed that the proposed algorithm effectively enhances the contrast in terms of the subjective
quality. In addition, the proposed method has similar or higher entropy than the other conventional approaches.

Key Words : Histogram Equalization, Image Enhancement, Weber-Fechner's law, Weighted Histogram Equaliztion
adopting Weber-Fechner's Law(WHEWF)
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[Fig. 2] Example when adopting Weber-Fechner's law
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[Fig. 4] Example of the proposed transformation
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(b) Image02
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[Fig. 5] Comparison of subjectivity quality, origin, HE, BBHE, DSI, MMBEB, BUBO, FHSABP, GC-CHE, HMF,
and proposed WHEWF from left to right and from top to bottom.
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[Table 1] Entopy comparison of conventional
methods and the proposed WHEWF
Spec. Image0l | Image02 | Image03 | Image04 | Average
Origin 5.71 458 6.44 5.72 561
HE 6.21 479 757 7.18 6.44
BBHE 593 470 7.07 6.55 6.06
DSI 6.16 485 742 6.97 6.35
MMBEB 5.83 465 7.02 6.52 6.01
BUBO 6.11 482 7.21 6.52 6.17
FHSABP 577 524 7.16 6.49 6.17
GC-CHE 6.34 484 7.32 6.93 6.36
HMF 6.35 5.00 7.31 6.93 6.40
WHEWF | 5.16 6.53 7.60 7.51 6.70
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