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ABSTRACT

A new image coding technique has been proposed based on the wavelet transform. To achieve
lower coding rates and good qualities in reconstructed images, some of wavelet coefficients were
removed by thresholding and quantized in accordance with the sensitivity of the human visual sys-
tem(HVS). For each block of subimages in wavelet transform domain, block thresholding scheme
has been used to remove the unimportant wavelet coefficients according to the frequency charac-
teristic and statistical property of wavelet coefficients. The location information of quantized
blocks and removed blocks were encoded using run-length coder which is effective for the
exponential distribution. Quantized coefficients were encoded using variable length coder which
matches well to their distribution. Simulation results show that the reconstructed images maintain
high quality with the low bit rate, below 1.0 bits per pel.
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Foms,n l)=R53HF(K,ms, nl)+05] (29)
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H 3. Run-length Bl coder
Run-Length Codeword

1 C 0

2 C 1

3 C 0o C o

4 cC 0 C 1

5 cC 1 C o

% C = Continuation ¥ E (Black =1, White =0)
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Figure. 7. Average change degree in each subimages
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Table 4. Change factor as change degree
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CD < 40 1
gagsl | 1 CD < 80 2
CD < 100 3
| q0<cp=8o 1
Ze22 2/3 | 80<CD<160 2
100 < CD < 200 3
CD> 80 1
fehx3 1/2 CD> 160 2
CD> 200 3

T WT(m,s, n i)
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Table 5. A block size in each subimages

m HH a7
1 8 X 8
2 4 X 4
3 2 X 2
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Figure. 8. Bitrates(b/p) versus K
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Figure. 9. A subimages after thresholding in wavelet tr-
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Figure. 10. Coding result for Lena image

(a)Original image(512x512)

(b)Proposed result :0.52 b/p, PSNR :35.56 dB, K=0.5

(c)SBC result : 0.55 b/p, PSNR : 33.95 dB

(d)Proposed block thresholding and Chen’s quantizer :
0.57 b/p, PSNR :35.9dB, K=0.5
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Table 6. Comparison of proposed coding method and
other coding methods

SRR IR k- R ] PSNR(dB) |Bit rates(b/p)
WT-VQ* 32.10 0.78 |
WT-SQ with tree coder' 1! 34.03 0.53 |
SBC by Wood's 30.9 0.67 N
SBC by Gharavil* 3395 | 055 |
A Hel e B67 | 052
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Figure. 11. Coding result for Miss America image

(a)Original image (256 X 256 )

(b)Proposed result : 0.31 b/p, PSNR : 38.5 dB, K =

(c)SBC result : 0.315 b/p, PSNR : 37.7 dB

(d)Proposed block thresholding and Chen's quantizer :
0.32 b/p, PSNR :38.6 dB, K = (.7

1480

T2 12. Bridge ¢ 4e) 4 -
Figure. 12. Coding result for Bridge image

(a) Original image(512x512)

(b)Proposed result :0.93 b/p. PSNR:28.46 dB, K=0.4
¢)SBC result : 0.95 b/p, PSNR : 29.4 dB

(d)Proposed block thresholding and Chen’s quantizer :
0,97 b/p, PSNR :28.6 dB, K == 0.4
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