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Image enhancement using IGM and improved PCNN

Qian Zhang, Pucheng Zhou*, Mogen Xue and Jie Zhang
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Abstract: To deal with low-contrast and high-noisy natural images, an image enhancement method based on in-
ternal generative mechanism (IGM) and improved pulse coupled neural network (PCNN) is proposed. First, the
original image is decomposed into rough sub-graph and detail sub-graph by the theory of IGM. And then, an im-
proved PCNN method is adopted to make the rough sub-graph more clearly. At the same time, the enhancement
method which PCNN incorporates with fuzzy sets is introduced for the detail sub-graph so as to sharpen the image
edge and remove outliers. Finally, the final image is reconstructed by processed rough sub-graph and detail
sub-graph. Experimental results show that the proposed algorithm can effectively enhance the image contrast and
image contour, as well as filter out some noise without any loss of image edges.
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Fig. 1 Examples of image decomposition by IGM. (a) Original image. (b) Rough sub-graph. (c) Detail sub-graph.
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Fig. 2 Enhancement results of rough sub-graph. (a) Original
rough sub-graph. (b) Enhanced rough sub-graph.
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Fig. 3 Enhancement results of detail sub-graph. (a) Original detail sub-graph. (b) Enhanced detail sub-graph.

891



DOI: 10.3969/j.issn.1003-501X.2017.09.005

3.3 EREN
14
= +(1-2)U’
1 [0,1]

3.4 BHiEfmiA

1) IGM I
Vv U
2) (6)~(10)
AV (5)
3) 3.2 (11)
B, (12)
U U
4) 14
(14)
4 SSWERSHH
IGM PCNN
Matlab 2013
3
Photoshop 3
PCNN 7
IGM PCNN
4~ 6 PCNN

OEE | Advances

8
i [8]
(14) [9]
IGM
PCNN
PCNN
PCNN
|74
V!
DV/BVI SSIMI6! SNR
EPIN DV/BV
U{
I SSIM
SNR
EPI
1
(8] (9] PCNN (8] [9] PCNN
IGM PCNN

B4 ieR—. (a) #. (b) BR A% (c) £% PCNN. (d) A% L#K[8]. (e) £# L#k[9]. (f) AL
Fig. 4 The first experimental results. (a) Tree. (b) Degraded image. (c) Original PCNN. (d) Ref. [8]. (e) Ref. [9]. (f) This paper.
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Fig. 5 The second experimental results. (a) People. (b) Degraded image. (c) Original PCNN. (d) Ref. [8]. (e) Ref. [9]. (f) This paper.
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Fig. 6 The third experimental results. (a) Barbara. (b) Degraded image. (c) Original PCNN. (d) Ref. [8]. (e) Ref. [9]. (f) This paper.
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Table 1 Performance comparison of different enhancement methods.

PCNN[ [8] 9]
DV/BV 13.145 8.381 3.520 9.342 7.551 11.681
SSIM 1 0.621 0.506 0.719 0.632 0.769
Tree 15 B0 5.119 4,012 3.461 4.334 4.260 4.819
SNR 21.688 12.428 13.825 17.643 16.267 18.764
EPI 1 0.671 0.701 0.742 0.713 0.817
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PCNN [8] [9]
DV/BV 8.492 4113 2.583 5.219 4.763 8.313
SSIM 1 0.617 0.592 0.716 0.691 0.812
People 5.337 4.405 3.933 4.863 4.361 5.105
SNR 22.183 14.064 13.651 17.971 16.539 21.001
EPI 1 0.611 0.653 0.732 0.709 0.841
DV/BV 9.328 5.194 4.360 6.256 7.633 9.194
SSIM 1 0.602 0.551 0.468 0.632 0.627
Barbara 5.629 3.370 4.338 4.459 5.012 5.410
SNR 19.865 11.306 14.467 10.465 15.871 16.306
EPI 1 0.642 0.659 0.583 0.816 0.831
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