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Abstract: Due to the limitations of display technology, electrowetting displays have the problems of image distortion and loss of
edge details. In order to improve the display quality, this paper proposes an improved unsharp masking (UM) image adaptive en-
hancement algorithm based on electrowetting electronic paper. Firstly, salient images are obtained by guided filtering based on local
standard deviation. Then, the dull and blurred image is obtained through the saliency map and improved guided filtering, which ef-
fectively eliminates the halo phenomenon generated after smoothing the image. Finally, the difference between the original image and
the blurred image is used to extract the details of the image,and the improved unsharp masking algorithm is used to adaptively
merge the details with the original image. The experimental results show that compared with the traditional linear unsharp mask
method, the image evaluation index H value and Psgy value of this method are increased by 0.2% and 28.4% on average, the
Ay value is reduced by 88.4% on average, and the Sgy value is closer to 1. Therefore, this algorithm makes the detail of the
image displayed on the electrowetting display more clearly, avoids the excessive enhancement of the image, and achieves a better
display effect.
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4 Ssm
Se UM CLAHE
Lena  0.912 0.904 0.923 0.767 0.965
woldhill pirate airplane  0.899 0.951 0.871 0.951 0.921
peppers  0.897 0.964 0.890 0.767 0.937
goldhill  0.889 0.979 0.879 0.635 0.942
pirate  0.896 0.828 0.902 0.757 0.963
T - thinker ~ 0.900 0.975 0.856 0.821 0.959
thinker baboon lake liftingbody Einstein baboon 0.850 0.859 0.729 0.700 0.981
6 10 lake  0.883 0.928 0.863  0.745  0.952
1 liftingbody ~ 0.932 0.957 0.945 0.745 0.970
- o AR Einstein ~ 0.932 0.850 0.885 0.767 0.968
Lena  7.446 7.512  7.367 7.417 7.867 7.511 0.899 0.920 0.874 0.766 0.936
airplane  5.166  6.346  5.136 5103  7.136  6.969
peppers  7.593  7.666  7.531 7570 7.905  7.677 ' ’
goldhill  7.530 7.617  7.514 7.511 7.880  7.574 ’ ’
pirate  7.193 7.358  7.150 7.173 7.876 7.381 ’ ’ Pow ’
thinker ~ 7.658 7.763  7.574 7.607  7.954  7.760 , ;
baboon  7.139 7.475  7.058 7.033  7.936  7.219
lake  7.485 7.586  7.400 7432 7.894  17.611 , ,
liftingbody 6.490 6.540  6.405 6.452  7.181  6.529 , . . Sa
Einstein  6.990 7.156  6.909 6.972  7.709  7.171 .
7.069 7.302  7.004 7.027  7.734 7340 ’ ’
2 Pow > Ssi 1,
Puor UM CLAHE ’ o
Lena  28.216  21.884  35.419  18.871  37.713 3.3
airplane  27.191  20.830 32.933  27.611  33.071
peppers  28.431  20.903 35.117  18.760  34.465 , Lena o 1(a)
goldhill ~ 27.801  23.221 32.843  14.715  33.740 . 7(b)
pirate  26.665  20.572 32.242  18.473  35.456
thinker ~ 23.823  24.013 26.768  17.841  32..856 ’ '
baboon  21.935  17.921 25.059  16.869  39.310 ’ ’
7(a) 7(b) o

lake 25.527 22.881 30.704 17.834 33.667 ’
liftingbody ~ 32.155 21.355 38.906 22.553 39.151
Einstein ~ 30.148 24.215 32.547 16.897 36.351
27.189 21.780 32.254 19.042 35.880

3 A e
A e um CLAHE
Lena 4.000 0.786 0.146 7.181 0.478
airplane  4.695 14.736 0.099 1.236 0.610
peppers 4.131 18.739 0.032 8.440 0.620
goldhill 4.715 14.691 0.156 32.076 0.906
pirate 5.027 2.178 0.276 7.991 0.634 7
thinker 7.231 10.771 0.057 12.602 0.940
baboon 10.188 18.298 0.296 3.978 0.357 4
lake 6.035 0.524 0.332 10.651 0.709 s
liftingbody ~ 2.300 20.007 0.036 0.050 0.241 .
Einstein ~ 3.187 11.616 0.101 21.306 0.470
5.151 11.235 0.153 10.551 0.597 ’
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