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Video inter-frame rate-distortion dependency: 
model, analysis and parameter's identification

Activité du Service: Alcatel-Lucent Bell Labs France aims to create new growth opportunities with disruptive innovation and to provide a competitive market advantage for Alcatel-Lucent. Separated into eight domains, each covers the continuum of an entire research lifecycle from generation to transfer – and is involved in the mentoring of active research projects and developing and transferring technologies to the business. There also is an 'undirected' component that gives researchers the creative freedom to pursue new ideas. The Triple-play Wireless Network Department, within the Networking Domain, pursues research around the support of new communication Medias and applications over next generation networks.


Missions: The control of the trade-off between encoding rate and quality of compressed video is a challenging task especially when considering multicasting/broadcasting such compressed video over wireless channels. This control, to be efficient, requires accurate rate and distortion (R-D) models, able to describe accurately the behavior of the compressed video. Sever  al control parameters are available to adjust the rate and the distortion. Since encoded pictures up to a given time instant are used when encoding the next pictures, the choice made for the coding parameters have a significant impact on the R-D characteristics of the next pictures. One of the main difficulties is to build R-D models which account for these dependencies. 

In this context, a new R-D model involving two independent regime-switching models has been proposed in ALBLF/LSS-SUPELEC. The first experimental results show that the proposed model is able to represent accurately the distortion dependency between two successive frames. The parameters of the proposed model should be estimated online using several time-consuming encoding trials, which make this model difficult to use in typical applications where rate and quality control is required.

To leverage this problem, one has to estimate the parameters without performing encoding trials. We are convinced that this challenge is reachable since all the parameters involved in the dependent R-D model have a physical sense (e.g. frame variance, frame correlation...).  

The aim of the internship is, first, to propose a technique to estimate the different parameters of the R-D model by processing directly the uncoded video frames (by using for example the expectation-maximization algorithm), second, compare the performance of the proposed R-D model with the state-of-art (the most important one is the Ortega's approach published in 2008), and third, implement the model in ALBLF statistical multiplexing test-bed and evaluate the gain it may provide. Improvements to the model, so that it describes more accurately the evolution of the rate, or is able to account for the dependency between several successive frames may also be considered within this internship. 

The intern will support:

• The model's parameters identification from YUV frames,

• The benchmarking with the state of the art (typically the Ortega's approach)

• The validation and integration of the model in the ALBLF test-bed

This work will be conducted with L2S-CNRS-SUPELEC, especially with Dr Michel Kieffer.
Niveau : Bac+5 (Master recherche)

Domaine de compétences techniques recherché :

Video coding e.g. H264 AVC, rate-distortion, Bayesian approach, statistical multiplexing

Durée : 6 mois

Contact :   Bessem SAYADI, tél: 01 30 77 27 46, email: bessem.sayadi@alcatel-lucent.com 
Écrire (CV + lettre de motivation)
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