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Image Compression using Hybrid Structure with Multi-Layer Perception and SOFM Coding
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ABSTRACT

In this paper, a new method of image compression and reconstruction based on neural networks is presented with block
classification, VQ(vector quantization), and SOFM(self organizing feature map). Multilayer perception(MLP) with error back-
propagation learning algorithm is used to transform the normalized image into the compressed hidden values. Additionally, the
image blocks can be grouped for adaptive compression rates depending on the characteristics of the complexity of the blocks. The
quantized output of the hidden neuron can be vector quantized or SOFM coded for an efficient transmission. Self organizing
feature map shows better performance than vector quantization. Hybrid model with MLP and SOFM shows good performance
especially in high compression ratio region. In computer simulation, about 40-45:1 compression rate can be achieved using VQ or
SOFM without much degradation of the reconstructed images.
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Figure1. Self Organizing Feature Maps(SOFM) for
image compression.
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Figure2. Hybrid structure using MLP and SOFM.
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Figure3. Image compression/reconstruction process.
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Figure7. Original images in simulation
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J78. B ER719 VQE ol &3t Bdd 94
Figure8. Reconstructed image using block classifier and VQ
(a)Lena(PSNR:28.583, CR:39.04:1)
(b)Bridge(PSNR:22.937, CR:28.90:1)
(c)Boat(PSNR:26.448, CR:38.42:1)
(d)Train(PSNR:28.772, CR:40.70:1)
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Table1. Results for reconstructed images with block classifier and VQ.

MSE PSNR: Compression Ratio
(dB) (CRy)
Image vq
class?2 | class2| class2| class2 (class2:4% 1) (class2:8x 1)
41 8x1 4x1 8x1
Trained Lena 84.67 | 105.29 | 28.853 | 27.907 | 39.04:1(0.20bpp) | 43.82:1(0.18bpp)
Trained Bridge | 330.68 | 396.19 | 22.937 | 22.151 | 28.90:1(0.28bpp) | 42.87:1(0.19bpp)
Boat 147.34 | 187.84 | 26.448 | 25.392 | 38.42:1(0.21bpp) | 45.15:1(0.18bpp)
Train 86.28 | 97.98 | 28.772 | 28.219 | 40.70:1(0.20bpp) | 43.57:1(0.18bpp)
22 EY EH7I9 SOFME ol &3l 44¢ta3 A
Table2. Results for reconstructed images with block classifier and SOFM.
MSE PSNR: Compression Ratio
(dB) (CR )
Image sofm
class?2 | class2| class2! class2 (class2:4x 1) (class2:8x 1)
4x1 8x1 4x1 8x1
Trained Lena 79.77 | 89.89 | 29.112| 28.594 | 39.04:1(0.20bpp) | 43.82:1(0.18bpp)
Trained Bridge | 299.99 | 325.06 | 23.306 | 23.011 | 28.90:1(0.28bpp) | 42.87:1(0.19bpp)
Boat, 141.39 | 162.64 | 26.627 | 26.016 | 38.42:1(0.21bpp) | 45.15:1(0.18bpp)
Train 75.34 | 89.78 | 29.361 | 29.004 | 40.70:1(0.20bpp) | 43.57:1(0.18bpp)
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(c) {d)

a%9. B 2F719 SOFME o83t =449 44
Figure9. Reconstructed image using block classifier and SOFM
(a)Lena(PSNR:29.112, CR:39.04:1)
(b)Bridge(PSNR:23.360, CR:28.90:1)
(c)Boat(PSNR:26.627, CR:38.42:1)
(d)Train(PSNR:28.361. CR:40.70:1)
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Fig. 156. Probability of average call blocking for channel sharing method with the traffic
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