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Saliency Map Based Color Image Compression
for Visual Quality Enhancement of Image

Sung-Hwan Jungf

ABSTRACT

A color image compression based on saliency map was proposed. The proposed method provides higher
quality in saliency blocks on which people’s attention focuses, compared with non-saliency blocks on
which the attention less focuses at a given bitrate. The proposed method uses 3 different quantization
tables according to each block’s saliency level. In the experiment using 6 typical images, we compared
the proposed method with JPEG and other conventional methods. As the result, it showed that the proposed
method (Qup=0.5%Qx) is about 3.1 to 1.2 dB better than JPEG and others in saliency blocks in PSNR
at the almost similar bitrate. In the comparison of result images, the proposed one also showed less

error than others in saliency blocks.
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Fig. 2. Proposed concept block diagram for saliency map based image compression,
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Fig. 4. Images used in the experiment: (a) Womanhat, (b) Bikes, (c) Rapids, (d) Lighthouse, (e) Paintedhouse, and

(f) Stream,
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Table 1. Performance[dB] of JPEG (g=15)

JPEG S_PSNR Nr_PSNR N_PSNR PSNR Bit rate
Womanhat 30.23 28.61 28.07 28.48 0.318
Lighthouse 24.96 27.25 29.31 2753 0.378

Bikes 22.95 24.63 25.96 24.77 0.604

Rapids 23.02 25.45 28.17 25.96 0.463

Painted 28.30 25.64 24.61 25.59 0.460

Stream 23.84 23.47 23.19 23.47 0.615

Average 25.55 25.84 26.55 25.97 0.473

ency &9 HE &g &2

Table 2(b)?] Qup= 0.5*QX< 3%, JPEGH H
HE&o] Ao 22 deoA S_PSNRL JPEGETH
2.11 dB =A YERsth T3 non-saliency &&9
N_PSNR-2 Qup=0.3+QX ¢l -9} w}zxt7FA 2 0.63

dB7} GAl YEFSTE o] AL non-saliency &% EE
A Th2=02 FYatA FAZ7] =&t} Table 2
(©)Q! Qup= 0.7*QX?%! 79 saliency £=ol tf3l H]
E o] Table 2(a), (b)oll Bl AjHoz Ydom
2 o8 F A$HgE S PSNRE @A 9 o 3]

Table 2. Performance of the proposed method with different Qup

(a) Performance of the proposed one with Qup=0.3*QX case

0.3%QX S_PSNR Nr_PSNR N_PSNR PSNR Bit rate S_rate
Womanhat 34.00 28.61 27.43 28.30 0.330 0.09
Lighthouse 28.26 27.25 28.58 27.54 0.394 0.03
Bikes 26.92 24.64 25.34 24.8 0.616 0.03
Rapids 26.39 25.46 27.46 26.07 0.493 0.06
Painted 32.26 25.64 24.03 25.56 0.478 0.06
Stream 26.92 23.47 22.68 2351 0.633 0.03
Average 29.13 25.85 25.92 25.96 0.491 0.05

(b) Performance of the proposed one with Qup=05%QX case

0.5+QX S_PSNR Nr_PSNR N_PSNR PSNR Bit rate S_rate
Womanhat 32.63 28.61 27.43 28.26 0.315 0.09
Lighthouse 26.91 217.25 28.58 27.5 0.3834 0.03
Bikes 25.12 24.64 25.34 24.76 0.604 0.03
Rapids 24.99 25.46 27.46 25.98 0.472 0.06
Painted 30.62 25.64 24.03 25.54 0.464 0.06
Stream 25.70 23.47 22.68 2351 0.622 0.03
Average 27.66 25.85 25.92 25.93 0.477 0.05

(c) Performance of the proposed one with Qup=0.7*QX case

0.7QX S_PSNR Nr_PSNR N_PSNR PSNR Bit rate S_rate
Womanhat 31.73 28.60 27.43 28.22 0.309 0.09
Lighthouse 25.97 217.25 28.58 27.46 0.378 0.03
Bikes 24.08 24.64 25.34 24.73 0.598 0.03
Rapids 23.99 25.46 27.46 2591 0.460 0.06
Painted 29.57 25.64 24.03 2551 0.457 0.06
Stream 24.75 23.47 22.68 23.47 0.617 0.03
Average 26.68 25.84 25.92 25.88 0.470 0.05
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Table 3. Performance of visual attention method (g=15)

V. A. method S_PSNR Nr_PSNR N_PSNR PSNR bit rate S_rate
Womanhat 28.33 NA 28.14 28.16 0.319 0.11
Lighthouse 28.18 NA 27.01 27.14 0.379 0.12

Bikes 25.74 NA 24.23 24.39 0.587 0.12
Rapids 26.52 NA 25.54 25.70 0.472 0.18
Painted 25.33 NA 25.38 25.37 0.463 0.13
Stream 24.70 NA 23.13 23.36 0.626 0.17
Average 26.47 NA 25.57 25.69 0.470 0.14
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Table 4, Performance of A—G method (g=15)
A-G method S_PSNR Nr_PSNR N_PSNR PSNR Bit rate S_rate
Womanhat 26.63 NA 26.77 26.69 0.314 0.58
Lighthouse 25.53 NA 28.60 26.60 0.374 0.57
Bikes 23.57 NA 23.65 23.60 0.588 0.65
Rapids 25.03 NA 23.45 24.56 0.457 0.74
Painted 23.89 NA 25.46 24.44 0.452 0.61
Stream 22.67 NA 23.41 22.84 0.603 0.76
Average 24.55 NA 25.22 24.79 0.465 0.65
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Fig. 7. Comparison of error images of (a) JPEG, (b) pro—

! PSNR,

Sz

s,

posed (Qup=0.5*QX), (c) V.A. method and (d)
A—G method for Womanhat at g=15,
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