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This document highlights problems we have encountered in trying to incorporate the high complexity, Rate-Distortion (RD) optimized, source coding algorithm described in the Test Model with both rate control algorithms described in the Test Model. Unfortunately, due to time constraints, we were unable to generate supporting data for the observations below, though we are certain that these problems exist as described based on our own prior testing and on our efforts to generate sequences for VQEG.  

When combining RD optimization with TMN-8 rate control, the resulting PSNR was observed to be (generally) slightly lower or (occasionally) slightly higher than when coding without RD optimization. The problem is that TMN-8 rate control employs a fully motion compensated frame for initialization while RD optimization selects motion vectors and coding modes for each macroblock based on pre-determined Quantization Parameter (QP) values, i.e. the former requires a pre-determined set of motion vectors and coding modes to select QPs  while the latter requires a pre-determined set of QPs to select motion vectors and coding modes. For TMN-8 rate control, the set of QPs selected achieves the target bit rate accurately only for the specific set of motion vectors and coding modes. For RD optimized coding, the set of motion vectors and coding modes selected is optimal only for the specific set of QPs used to obtain them. From our own discussions, and discussions during the Whiistler meeting, we attempted to make assumptions about the set of macroblock QPs that TMN-8 rate control would be likely to determine and use this set of QPs  to allow  the RD optimized coding algorithm to determine motion vectors and coding modes. We expected that these assumptions would impact performance to some extent but that, in combination with RD optimized coding, ther would be a consistent performance improvement over using TMN-8 rate control alone. We first attempted to

1. assume the motion compensated frame is the same as the previous motion compensated frame and choose the QP accordingly, then do RD optimized coding to determine motion vectors and coding modes using the pre-determined QP values, and 

2. assume a constant value for QP over the entire frame (average of the last frame for example), and then do RD coding to select motion vectors and coding modes. Using these pre-determined motion vectors and coding modes construct the “true” MC frame to determine actual QP values, then re-encode with the determined motion vectors, modes, and QP.

Both methods yield results that are usually slightly worse than using TMN-8 rate control without RD optimized coding.  The first generates sub-optimal QP values since the true MC frame is not being used. The second assumes QP values for selecting motion vectors and coding modes that are later changed by the rate control. 

We further sought to address these problems by allowing the RD optimized coding to then test small changes in the assumed QP values by varying DQUANT between [-2,2] for each macroblock. Thus, in addition to testing four coding modes, 5 values of QP were tested for each macroblock and the optimal set of motion vectors, coding modes, and QP values was used. While employing a fixed parameter (, this produced good results, as changes in DQUANT were weighted equally. However, using the relationship between QP and ( described in the Test Model, the values of ( to change for each DQUANT and the results are very poor. It is possible that some technique that maintaining the same value of ( for all values of DQUANT would provide better results, however we did not test this.
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