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Distributed Video Coding (DVC) Perspectives

1. Video Coding in  
Communication Networks
- simple encoders
- scalability (SVC)
- distributed (DVC)
- error tolerance

2. New applications
- stereo, 3D, multiview, camera-array TV/video

- sensor networks

DVC Encoder, Transform Domain Wyner-Ziv (Stanford Architecture):

Key frames: H.264 AVC

WZ frames in between: 4x4 transform, bit-planes, LDPCA  
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Performance
DVC is a promising video coding solution for resource critical applications,
e.g encoding without motion compensation.

H.264/AVC No-motion 
Inter

Our DVC codec H.264/AVC Intra

82.05 Kbit/s 80.53 Kbit/s 78.16 Kbit/s

41.69 dB 40.85 dB 31.95 dB

Visual comparison between no-motion Inter, WZ and Intra coded frames
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Performance – low motion
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Performance – low motion

Gap may (to some extent) be explained by LDPCA performance, 

e.g. finite block length, incremental redundancy, …



2

24 DTU Fotonik, Technical University of Denmark

Decoding Procedure (cont.)

5. LDPCA decoder
- Sum-Product Algorithm
- Feedback channel
- Convergence:

- 8 bits CRC 

- Received syndrome vs. the syndrome of decoded bitplane. 

6. Reconstruction
- Expectation of Cx given the decoded quantization index and side information value, Cy.

- Reconstruction is performed using closed form expressions derived from Laplacian
distribution model 

7. Inverse Transform
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Performance – medium motion
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Performance – high motion
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Noise (Residual) Models

• Laplacian Distribution
- Motion estimated residue RME

- Laplacian parameter
- Take temporal and spatial variations into account

• Band Level

• Coefficient Level (DISCOVER)
– Evaluate variance of RME

– Two categories
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Improved Noise Model

• Refined classification map 
– RME is unreliable for classification
– Cross-band correlation
– Refined noise residue (RZY) between partly 

decoded frame (Z) and side information frame (Y) 
is closer to RXY than RME within decoded band.

– A classification map is obtained by comparing the refined values of D and 
variance by using the RZY

– Classification map of higher frequency 
band is predicted by using decoded lower 
frequency band map.

• Estimators
– Variance based estimator
– The maximum likelihood estimator
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Slepian-Wolf Theorem

Separate encoding + joint decoding is as efficient as joint 
encoding + decoding!

Two correlated source (X, Y) ~ i.i.d

• Independent encoding and decoding
– RX≥ H(X), RY≥ H(Y)

• Joint encoding and decoding
– R= RX + RY ≥ H(X, Y)

• Separate encoding + joint decoding

Wyner-Ziv extended S-W to lossy coding
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Error-Correction in Communication

• LDPCA for distributed source/video coding

• 100 Gbit/s forward error correction for optical communication

• Turbo decoding for ESA space projects

• Turbo decoding in LTE – data compression of soft information in HARQ
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Maximum Mutual Information
Vector Quantization of Log-likelihood Ratios for 
Memory Efficient Hybrid ARQ Implementations

M. Danieli e.a. DCC 2010



4

32 DTU Fotonik, Technical University of Denmark

Motivation

33 DTU Fotonik, Technical University of Denmark

Problem statement
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System model
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Log-likelihood ratios
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Maximum mutual information VQ

The mutual information is I(X;Y) = H(X) – H(X|Y)
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Kullback-Leibler divergence as cost
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Simulation set-up
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Results
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Vision: Real-time global free-view 3D TV
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More info
• DTU Fotonik: www.fotonik.dtu.dk

• Søren Forchhammer sofo@fotonik.dtu.dk

• Studies: http://www.fotonik.dtu.dk/English.aspx
– PhD call: High quality video over broadband optical-wireless network

connections, deadline May 3rd,
– Summer University
– Master programme
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