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ZHESIE (Transform Coding)

o JPEG (FRLERZEMHEIT HA)
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BEEOH M (DCT)

o BERROH A ZH (DCT) type 2:

2D DCT basis is set of outer-product of 0 10 20 30 40 50

1D DCT basis in x- and y-dimension.
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AN—AFKIE (Sparse Representation)

YAmong competing hypotheses, the hypothesis with the fewest
assumptions should be selected.” Occam’s razor

(B HEMNERHT D 7-0121%, HELLEICE L ZIRET HX&E TR
W F b ADOHT]

“Everything should be as simple as possible, but not simpler.”
Albert Einstein
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57754 Graph Transform (GT)
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*G. Cheung, W.-s. Kim, A. Ortega, J. Ishida, A. Kubota, “Depth Map Coding using Graph Based Transform and Transform Domain 17
Sparsification,” IEEE International Workshop on Multimedia Signhal Processing, Hangzhou, China, October 2011. (top 10% paper award)
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1. Graph Laplacian* 1751ZE&IdL=D - A.

2. LhBEBAIRNL (eigenvector) Z3k&HB.

Intuition:
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*Hammond et al., “Wavelets on graphs via spectral graph theory,” Elsevier: Applied and Computational Harmonic Analysis, vol.30, April 2010.
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W. Hu, G. Cheung, X. Li, O. Au, “Depth map compression using multi-resolution graph-based transform for depth-image-based
rendering,” IEEE International Conference on Image Processing, Orlando, FL, September, 2012.
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W. Hu, G. Cheung, X. Li, O. Au, “Depth map compression using multi-resolution graph-based transform for depth-image-based 20
rendering,” IEEE International Conference on Image Processing, Orlando, FL, September, 2012.
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Intuition:
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*Wei Hu, Xin Li, Gene Cheung, Oscar Au, "Depth Map Denoising using Graph-based Transform and Group Sparsity," IEEE International
Workshop on Multimedia Signal Processing, Pula (Sardinia), Italy, October, 2013. (Top 10% paper award.)
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« Test Middleburry depth maps: Sawtooth
- Additive White Gaussian Noise (AWGN)ZH1X3.

 Bilateral Filtering (BF), Non-Local Means Denoising, (NLM), Block-Matching
3D (BM3D) &EEND,

TEER: BM3D&D. 2.28dBEELIz,

NLGBT BM3D
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BM3D NLM
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Wenxiu Sun, Gene Cheung, Philip Chou, Dinei Florencio, Cha Zhang, Oscar Au, "Rate-distortion Optimized 3D Reconstruction from 27

Noise-corrupted Multiview Depth Videos," IEEE International Conference on Multimedia and Expo, San Jose, CA, July 2013.
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disocclusion holes oy ansion holes o IATRRTRZSDIVF(CGraph
o I - j Transform (GT)ICLDEEHHME.

1. BEYRGTEEAERDS.
2. GTHEIETAN-AFRIHZKHB.

Intuition:

AN—ARBTEDIES = MENIZS

(a) expansion holes

*Yu Mao, Gene Cheung, Yusheng Ji, "Graph-based Interpolation for DIBR-synthesized Images with Nonlocal Means," invited paper accepted to 28
Symposium on Graph Signal Processing in IEEE Global Conference on Signal and Information Processing (GlobalSIP), Austin, Texas, December, 2013.
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Fig. 3.

Connecting pixels of similar patches to target patch

Edge weights

€i,j = Wi,j Ui,j Vi,j
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U911 Mt B.
5772 HanRIE T AN —AKRB 2K

&50

(BECHEE)

N
Sparse signal recovery min ||} uf®w —silli + Alwl}

=1

PSNR COMPARISON FOR EXPANSION HOLE FILLING.

method VSRS+ GBT NLGBT
art PSNR(dB) 19.56 23.36 23.58
moebius PSNR(dB) 19.47 23:15 23:33
*Yu Mao, Gene Cheung, Yusheng Ji, "Graph-based Interpolation for DIBR-synthesized Images with Nonlocal Means," invited paper accepted to 29

Symposium on Graph Signal Processing in IEEE Global Conference on Signal and Information Processing (GlobalSIP), Austin, Texas, December, 2013.
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TEEENwT (Saliency Map)

« BHEME~YT
« NHDHR% EZ A (Region of
Interest) Z T#ll4 %,

. BHEHR
e B—LYULOK (B EDa s b
T ARN) HZEROTHT,
s T UTOREEEL., iEdT AV
T LRI D,

TEEMNYT# 1
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#Jonathan Harel, A Saliency Implementation in MATLAB: http://www.klab.caltech.edu/~harel/share/gbvs.php
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mbin{ fit_err(b) + A saliency(b)}
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H. Hadizadeh, I. Bajic, G. Cheung, “Saliency-cognizant Error Concealment in Loss-corrupted Streaming Video”, ICME 2012 34
(Best paper runner-up award), “Video Error Concealment Using a Computation-efficient Low Saliency Prior,” accepted to TMM, June 2013.
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pA= E(CEDEFRIZIE (image inpainting)
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o ;hi—LR—: hitp://research.nii.ac.jp/~cheung
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