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Fig. 1: 2-D Wavelet transform diagram
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Fig. 2: Subimage of wavelet transform
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Fig. 3: Thresholding method
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Fig. 5: Orthogonality in wavelet transform
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Fig. 6: Original image(right), bitmap form(left)
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Fig. 4: Soft tresholding (right), hard thresholding (left)
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Fig. 8: Wavelet transform on noisy image . .. e
Fig. 7: Noisy image and it's histogram
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Fig. 9: Hard thresholding(right), soft thresholding(mid) and POAC(left) on wavelet transform
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Fig. 10: Reconstructed image of hard(right), soft(mid) and POAC(left)
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Fig. 13: Image denoising via wavelet transform (right), and
wavelet packet (left)
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Fig. 14: Original images (up), result of algorithm (down).

Table (1): SNR in MATLAB images and denoised version with different methods
558 Bl calizee slo by, azeis s MATLAB aoliyy gonds (s5ipslai 0 565 40 JUiSmw Cund (500 V) Jgar

HT ST POAC | POAC via Wavelet Packet

Clown 13.923 | 13.9231 | 13.9301 14.123
Cameraman | 14.0727 | 14.0728 | 14.0737 14.2739
Cell 14.1466 | 14.1466 | 14.1566 14.178
Circuit 14.0141 | 14.0143 | 14.0144 14.0256
Forest 14.16 14.162 | 14.165 14.1732
Trees 13.8995 | 13.8999 | 13.9194 13.9282
M83 14.1077 | 14.1076 | 14.1276 14.2277
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Table (2): SNR in LIVE dataset images and denoised version with different methods
o Bl alize sla by, sazs g LIVE (sools ool (g0t spgimolad 10 5g5 4 JiSw Comnd i (V) Jgor

Images | HT ST | POAC | POAC via WaveletPacket | b Avg'zlzr‘f,gtve;l::;,l; cket
Image1 | 20.5411 | 20.6112 | 20.8712 20.9709 20.9711
Image 2 | 23.5023 | 22.5834 | 22.6134 22.7187 22.7188
Image 3 | 22.4243 [ 22.4409 | 22.5156 226162 22.7023
Imaged4 | 23.0754 | 22.9087 | 23.1178 23.2113 23.2498
Image 5 | 20.6445 | 19.7365 | 20.7187 20.7148 20.7561
Image 6 | 24.0045 | 24.0443 | 24.1369 24.2339 24.3168
Image7 | 20.9367 | 21.0223 | 21.0208 21.0237 20.8793
Image8 | 21.6789 | 22.7645 | 22.7587 22.8426 22.8536
Image 9 | 20.0109 | 19.9867 | 20.0076 20.1229 20.1093
Image 10 | 26.0387 | 26.0689 | 26.2354 26.3038 26.3993
Image 11 | 20.4165 | 20.4808 | 20.6232 20.6038 20.6632
Image 12 | 22.9143 | 22.9574 | 22.9812 23.0834 23.1214
Image 13 | 23.6421 | 23.6514 | 23.8712 23.9056 23.9771
Image 14 | 24.7612 | 24.1058 | 24.0034 24.0878 24.1134
Image 15 | 22.9025 | 23.7408 | 23.9256 23.9590 24.0812
Image 16 | 25.0658 | 25.0985 | 25.3178 25.4209 25.4671
Image 17 | 23.6480 | 23.6753 | 23.6490 23.6487 23.6278
Image 18 | 23.0796 | 23.0112 | 23.1509 23.2565 23.2752
Image 19 | 22.5052 | 22.4645 | 22.65876 22.7343 22.8002
Image 20 | 21.5467 | 21.5502 | 21.5571 21.5601 21.5823
| Average | 226170 [ 226452 [ 227867 | 22.8509 | 22.8333 ]

Plot (1): Comparing SNR in different denoising methods
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