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1 Introduction
As requested by interested companies, we used an advanced intra refresh algorithm in our FEC-subsequences simulations.  The exact implementation is available from the Nokia H.264 codec; however, we are aware that some delegates have been advised not to touch that code.  Therefore, this document briefly describes the algorithm implemented.

2 Intra Refresh Algorithm

The Intra Refresh algorithm employed in the simulation uses a feature called simplified PotentialDistortion Tracking (PDT). In this scheme, encoder first estimates the distortion due to a potential error in transmission for each macroblock (this is called channel distortion of the macroblock).  Using channel distortion, INTRA macroblocks are placed in a Rate-Distortion optimized fashion, to stop the error propagation. 

The channel distortion will be different for different macroblocks in the frame, depending on the coding history of each macroblock. For example, it is more likely for a macroblock to be erroneous that has been coded as INTER for a long period of time, than a macroblock which was coded as INTRA recently. In order to track these different effects of channel errors, a channel distortion table is employed that holds a distortion value for each macroblock of the frame. For the example given above, the channel distortion of the macroblock that has been coded as INTER for a long period of time will be higher than the other one. The channel distortion table is initialized to zero for the first frame, and updated after the encoding each macroblock with the encoding results. This update step depends on the coding mode of the macroblock and is different for INTRA and INTER. 

For INTRA macroblocks, it is assumed that a potential error in transmission has two contributing factors to the channel distortion. Those are distortion due to concealment, and distortion due to a previous potential erroneous macroblock that is carried to the current frame with error-concealment. For INTER modes, channel distortion has an additional term to take error propagation into account. Because INTER macroblocks are predicted from previous frames, an INTER macroblock may carry errors into the current frame even though it is correctly received by the decoder.  

The channel distortion of the macroblock is added to the cost function in the mode decision step, and encoder chooses between INTER or INTRA in a rate-distortion optimized fashion. It should be noted that, macroblocks that have not been coded as INTRA for a long period of time are forced INTRA in a cyclic fashion, to avoid some subjective artifacts.
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