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Abstract

Gabor cosine and sine functions have widely been used to describe the human visual filters. This

paper presents a new method to locally represent image frequency components using these

functions. The parameters of basis functions are determined based on dc ripple and the sidelobe

strength of step response. The resultant transform consisting of Gabor cosine and sine functions is

compared with existing transforms by computing the joint effective width and by applying to the

image reconstruction with the limited number of transformed coefficients. The experimental results

show that the proposed transform has better performance than DGT and DCT.
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Fig. 1. Spatial domain characteristics for GCST
basis functions.

Magnitude

0 pift6  3pi16  5pift6  7pifB  9pift6  11pi16 13pifI6 15pif16
Digital frequency

23 2. GCST 71AYSES Fopsqsd 54
Fig. 2. Frequency domain characteristics for GCST
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Table 2. Performance comparison of three transforms with respect to zonal filtering for Lena

image.
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e

] GCST| DGT | DCT |GCST| DGT

DCT |GCST| DGT | DCT |GCST| DGT

DCT

PSNR(dB) | 35.848 | 35.703 | 34.904 | 30.804 | 30492

20.964 | 27.365 | 269% | 26.997 | 25144 | 22079

24.220

SBER(%6) |0.1549 | 0.1946 | 0.1682 | 0.4944 | 06407

05247 | 11280 | 16328 | 1.0377 | 18538 | 45770-

-1.9628
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Fig. 5. Reconstructed Lena image for 1/16 coeffi-
cient reduction.
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Table 3. Performance comparison of three transforms with respect to zonal filtering for
Pentagon image.

A 12 1/4 /8 /16

e

Al

e

ol¢

GCST DGTJDCT GCST| DGT | DCT |GCST | DGT | DCT |GCST| DGT | DCT
PSNR(dB) | 34498 | 34.387 | 33.720 | 30.307 | 20.875 | 29674 | 27.567 | 27.198 | 26.800 | 25109 | 20.924 | 24920
SBER(%) |0.1365 | 0.1895| 0.1471 | 0.3804 | 05290 | 0.3744 | 0.7097 | 10743 | 07259 | 1.2439 | 3.9981 | 1.1193

(c) DCT

(©) DCT
17 9. 1/16 A% 74 B3 Pentagon 34 s P
o3 A}
Fig. 9. Reconstructed Pentagon image for 1/16 g‘l 18 1}3/ 1811 A 7‘}‘“(’“;“? Pentag(.)n a2 f°x°
coefficient reduction. tg. 1V arg.ement or entagon image for 1/8
coefficient reduction.
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