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Abstract

HVS based transform coding techniques for still images take the lowest spatial frequency and
luminance contrast sensitivity as the most crucial factors in determining the image quality
perceived by human eye. Only the frequency weighting has been main issue. The proposed
Weighted Discrete Cosine Transform (WDCT) has the lowest frequency of about 4 [cyc /deg] in
8x 8 subblock with the contrast-weighted DC coefficient. The error criteria have been rederived to
adapt the contrast weighting for performance evaluation. The proposed scheme has produced
higher quality images compared to the unweighted and other schemes.
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Table 1. Frequency weighting coefficients
by Ericsson.

1.00 100 1.00 100 09 086 074 050
1.00 1.00 100 098 093 08 072 049
1.00 1.00 097 093 08 07 065 0.45
091 090 087 081 074 065 056 0.38
074 073 070 0.65 059 052 045 032
056 055 053 049 045 040 035 025
040 040 038 036 033 029 026 018
019 018 018 017 016 014 013 0.09
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Table 2. Frequency weighting coefficients by Rao,

0.4942 1.0000 0.7023 0.3814 0.1856 0.0849 0.0374 0.0160
1.0000 0.4549 0.3085 0.1706 0.0845 0.0392 0.0174 0.0075
0.7023 0.3085 0.2139 0.1244 0.0645 0.0311 0.0142 0.0063
0.3814 0.1706 0.1244 0.0771 0.0425 0.0215 0.0103 0.0047
0.1856 0.0845 0.0645 0.0425 0.0246 0.0133 0.0067 0.0032
0.0849 0.0392 0.0311 0.0215 0.0133 0.0075 0.0040 0.0020
0.0374 0.0142 0.0103 0.0067 0.0040 0.0022 0.0022 0.0011

0.0160 0.0175 0.0063 0.0047 0.0032 0.0020 0.0011 0.0006
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Fig. 1. Comparison of various MTFs.
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Table 3. Proposed frequency weighting coefficients.

0.9314 0.9724 0.8513 0.6666 0.4856 0.3365 0.2248 0.1459
0.9724 0.9069 0.7684 0.5990 0.4383 0.3058 0.2056 0.1343
0.8513 0.7684 0.6432 0.5027 0.3710 0.2616 0.1778 0.1173
0.6666 0.5990 0.5027 0.3963 0.2963 0.2118 0.1459 0.0975
0.4856 0.4383 0.3710 0.2963 0.2249 0.1632 0.1142 0.0774
0.3365 0.3058 0.2616 0.2118 0.1632 0.1205 0.0857 0.0590
0.2248 0.2056 0.1778 0.1459 0.1142 0.0857 0.0620 0.0434
0.1459 0.1343 0.1173 0.0975 0.0774 0.0590 0.0434 0.0309
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Table 4. Reconstruction error of GIRL, DAT

(1.0 bpp).
no weight | Ericsson | Rao | proposed

FW 20.374 | 29.509 | 29.045 | 31.115

PMSE
FW-LW [ 29.376 | 29.509 [ 29.053 | 31.117
FW 48578 | 48.392 | 36.212 | 45.750

CMSE
FW-LW | 51.056 | 50.906 | 40.365 | 51.734
FW 34.729 | 34.831 | 36.011 | 36.222

WMSE
FW-LW | 34,733 | 34.835 | 36.045 | 36.228

k3 5. LENNA.DATY] E¢ ©2}(1.0 bpp)
Table 5. Reconstruction error of LENNA. DAT(1.0

bpp).
no weight | Ericsson { Rao | proposed
FW 25.660 | 25.755 | 25.778 | 27.327
PMSE
FW-LW | 25.660 | 25.755 | 25.781 | 27.327
FW 41.666 | 41.510 | 33.162 | 40.016
CMSE
FW-LW [ 51.853 | 51.268 | 37.345 | 52.196
FW 31.680 | 31.788 | 33.899 | 33.558
WMSE
FW-LW [ 31.680 | 31.789 [ 33.560




19924 11 A BFITEEHNE
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Table 6. Reconstruction error of CRONK.DAT(1.0

bpp).
no weight [ Ericsson | Rao | proposed
FwW 27.944 | 28.230 | 29.243 | 30.898
PMSE -
FW-LW | 27,928 | 28.213 | 29.250 | 30.899
FW 45,573 | 45711 | 38.016 | 44.419
CMSE
FW-LW | 41,979 | 42.124 | 40.595 | 49.728
FW 32.381 | 32.485 | 33.777 | 33.857
WMSE
FW-LW | 32.343 | 32.446 | 33.794 | 33.859
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Table 7. Reconstruction error of COUPLE.DAT(1.0

bpp),
no weight | Ericsson | Rao | proposed

FW 31.981 32.027 | 30.297 | 32.812
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FW 43.001 42.875 | 34.226 | 42.103

CMSE
FW-LW | 45.957 45.763 | 37.678 | 44.981
FW 37.160 | 37.241 | 37.114 | 38.240

WMSE
FW-LW | 37.169 [ 37.250 | 37.160 | 38.2%4
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Fig. 6. Result images describing the luminance
weighting effect (GIRL. DAT, 1.0 bpp).
(a) non-weighting method,
(b) weighting method.
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Fig. 7. Reconstruction images by luminance frequency weighting
(LENNA. DAT, 1.0 bpp).
(a) no weighted, (b) Ericsson,

(c) Rao, (d) proposed.
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