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Paper Reading
1. Detail reading on “H.264 Overview”
Get a deeper understanding about techniques in H.264, some important points:

A. Hierarchy of NAL unit steam -> coded video sequences. -> access Unit:

NAL unit steam contains one or more coded video sequences, coded video sequence contains one or more access units. Access unit contains a coded picture. Pictures in one coded video sequences can be decoded independently of other coded video sequences and using only one sequence parameter set.

B. For both intra/inter prediction, prediction across slice boundaries is not used.
C. Both P and B frames can refer to past and future multi-frames, the difference is B frames can refer to two lists of frames of different weight.

2. Detail reading on “A Queuing Theoretic Approach to Processor Power Adaptation for Video Decoding System”.
A. The top level problem solved by this paper is: given decoding jobs, with DVS system, to minimize the total energy while keep the video quality.

B. A detail formulation of the top level problem is, using a simple queue model, which allows job done by class sequence (by sequence as GOP1:1,2,…I,GOP2:1,2…), assume the queue is never empty and no static power, find voltage level k for each job, such that minimize the total energy.

C. Problem B can be decomposed to two sub problem: C1, find voltage level k for each job such that the possibility for it to be missed will be less then a given parameter; C2, how to dynamically adapt voltage scaling consider the finish time of last job.

D. For C1, the paper present that the complexity of each job can be decomposed to a few general distribution. Then the serve time and waiting time distribution of each job can be modeled. Then the possibility of one job to miss a given time line T can be calculated.
E. For C2, a simple algorithm that adjusts the just next job finish time line is given.

F. For quality aware problem, with the sorting property of encoding method, the problem can be modeled.

Working plan:

Aiming at DAC (deadline 19th Nov.), working on multi-function/core dynamic voltage scaling, considering leakage power. Work on the algorithm and software simulation side:

1. First get familiar with GEMS.

2. Try to add leakage power.

3. Try to improve scheduling algorithm.
The modeling part can be helped by student of Mihaela, and the hardware implementation part will be handled by David.

