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Medical Image Reversible Contrast Enhancement Based on Adaptive Histogram Equalization

TAN Peng and OU Bo

College of Computer Science and Electronic Engineering, Hunan University, Changsha 410082, China
Abstract At present, some reversible data hiding algorithms usually conduct the histogram-equalization like data hiding to
achieve the contrast enhancement effect for the image. The advantage is that the algorithm is easy to design and conduct. How-
ever,it lacks of the optimization objective function,and cannot determine the suitable parameters to optimize the reversible con-
trast enhancement. As a result,it may suffer the problems of insufficient or excessive enhancement, etc. In order to improve the
reversible contrast enhancement effect after data embedding, this paper proposes a reversible data hiding algorithm for medical
image combined with contrast enhancement based on adaptive histogram equalization. In the proposed method,the reversible data
embedding is implemented by using prediction-error expansion. The objective function of adaptive histogram equalization is de-
signed to optimize the prediction-error histogram modification and determine the optimal embedding positions,by considering the
low-distortion embedding and the better contrast enhancement. Experimental results show that compared with other methods, the
proposed method can further achieve contrast enhancement effect after reversible data embedding, and therefore improve the

target identification of medical image.

Keywords Medical image processing,Reversible contrast enhancement, Adaptive histogram equalization, Prediction-error expan-

sion
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Hox EONS PSNR SSIM C
0.10 60.92 0.9999  0.4999
R X 0. 30 55. 45 0.9998  0.5000
0.50 53.02 0.9996  0.5001
0.10 58. 47 0.9999  0.5000
x#[12] 0.30 53. 60 0.9997  0.4999
B 7Ch) 0.50 51.37 0.9994  0.4999
HHEES3 0.10 55. 26 0.9998  0.5006
XH[19] 0.30 48.42 0.9991  0.5015
0.50 46. 90 0.9980  0.5025
0.10 25. 64 0.5923  0.6370
Xwr[25] 0.30 25. 64 0.5924 0.6370
0.50 25. 65 0.5928  0.6370

B AR PERE Tl R A SCRT R B A 1 T T B2 “2 R /R ROT
X b B B 5 L T SCHR (12, SCHk[ 19145 SCk[ 25 1 m &
%o HE 9 A 10 B9 16 1 FSAT LB WA L AR HE SRk
[12 48 Y A B8k A SCHR e AR T AR RE R RS T 3 g Y
PSNR {E 1 SSIM {H , XF [ {5 i X6f LU B2 3 5t 28 R TE W] A2
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