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An Algorithm of JPEG Image Compression Based on Improved Quantization Table

ZHANG Ya-yuan, KONG Ling-wang
(Wuhan University, Wuhan 430079, China)

ABSTRACT: JPEG image compression algorithm (JPEG-HVS) was studied based on improved quantization table com-
bined with characteristics of Human Vision System. It calculated a new kind of quantization table according to the human
visual luminance contrast sensitivity function and used it to take place of the luminance quantization table form JPEG
standard, and carried out the simulation experiment on different classes of images via Matlab7.0. By comparison, the
JPEG-HVS had a better compression ratio, 53.56% higher than the traditional JPEG compression algorithm and 18.75%
higher than the JPEG zone method. The difference of peak-signal-to-noise ratio (PSNR) among the three was very small,
i.e. JPEG>JPEG-HVS>JPEG zone method. The mean structural similarity index measure (MSSIM) of the three was
JPEG>JPEG-HVS>JPEG zone method. The time of coding and decoding of JPEG-HVS was far less than that of JPEG.
Meanwhile, images decompressed by JPEG-HVS still had a good visual effect by observation. Compared with the other
two, with the quality of compression image guaranteed at the same degree, the JPEG-HVS can reach higher compression

ratio and faster coding and decoding, which will benefit the storage and transmission of images.
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Tab.1 The quantization chart based on CSF
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Fig.1 Flow chart of JPEG gray image compression algorithm
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Fig.2 Test images for the other four classes of original images
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Tab.2 The comparison of simulation experiment results about 3 methods
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Tab.3 The parameters comparison of compression quality assessment of the images for three algorithms

JE4 L PSNR MSSIM
2% JPEG JPEG KXi#k JPEG HVS JPEG JPEG Xi§3%: JPEG HVS JPEG JPEG HVS JPEG X1k
1 6.164 9.138 9.004 28.617 25.326 27.156 0.917 0.819 0.897
e)) 8.390 10.858 12.695 31.585 28.011 30.824 0.958 0.928 0.933
2 6.812 9.005 10.301 30.825 27.549 29.995 0.947 0.907 0.915
) 8.234 10.705 13.175 30.974 28.399 29.264 0.920 0.883 0.888
3 7.936 10.368 12.170 32.328 28.399 30.213 0.955 0.915 0.923
3) 6.325 8.894 9.277 29.935 25.649 28.325 0.935 0.876 0.900
4 12.862 15.434 20.417 35.848 33.054 33.606 0.956 0.945 0.944
4)  21.002 23.879 33.829 38.592 36.228 35.908 0.977 0.968 0.957

*£ 4 JPEG #1 JPEG-HVS &E:09%%. fRADRTERTLL

Tab.4 The time comparison of coding and decoding about

JPEG and JPEG-HVS algorithms S
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2) 1.170 2.035 11.872 19.381
3 1.113 2.767 11.178 18.511
3) 1.557 2.409 12.748 23.501
4 0.644 1.613 5.019 9.207
4) 0.394 0.833 3.717 6.147
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