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Introduction





In this document we present a brief description of and results for our rate-distortion based coder. The coder is based on our public TMN-3.1.2 coder, our rate-distortion based coder, and the rate-constrained coder described by Thomas Wiegand in Document Q15-D-13.  The coder is compared to our 3.1.2 coder and the coder presented in Document Q15-D-13. We have run simulations for 


no annexes enabled


annexes D, F and J enabled


annexes D, F, J, I and T enabled.


In all cases, the motion vector search range was +/- 32 pixels, for both 16x16 and 8x8 motion vectors.


Results are found in q15d49.xls. All bitstreams have been verified by our public TMN-3.1.2 decoder.





Description





The proposed H.263+ compliant encoder employs rate-distortion (RD) optimized motion estimation and macroblock coding mode selection methods. Rate-distortion based criteria for coding mode selections are not new. Such work has been presented in [�, �, �, �, �]. A common important result of the above investigations is that significantly better rate-distortion tradeoffs can be obtained using RD based criteria. In our coder, motion estimation and coding mode selection are based on the minimization of a Lagrangian. Such an approach leads to a locally optimal coding decision for the given Lagrangian parameter (.  We separate the coding problem into two components, RD optimized motion estimation and RD optimized mode decision.





RD Optimized Motion Estimation





RD optimized motion estimation selects the motion vector that minimizes


�








The distortion, D, is defined as the SAD between the luminance components of the target macroblock (or block) and the macroblock (or block) in the reference picture displaced by the candidate motion vector. The rate, R, is defined as the sum of the rate for the vertical and horizontal macroblock (or block) motion vector candidates. The parameter ( is selected as described in Section 2.1.1 of Document Q15-D-13. The motion vector search range is always +/- 32 pixels for macroblock and block motion estimation. The full -search algorithm is employed. The search is centered at the predicted motion vector.  The (0,0) vector is searched but not favored, as the Lagrangian minimization already accounts for the motion vector rate. The mode decision algorithm then uses the best 16x16 and 8x8 vectors.








RD Optimized Mode Decision





�The coder selects the macroblock coding mode that minimizes








The distortion, D, is defined as the SSD between the luminance component coefficients of the target macroblock and the quantized luminance component coefficients for a given coding mode. The rate, R, is defined as the rate to encode the target macroblock, including all control, motion, and texture information. The parameter ( is selected as described in Section 2.1.2 of Document Q15-D-13. The coding modes explicitly tested are skipped, intra, inter, and inter4v. The inter mode uses the best 16x16 motion vector and the inter4v mode uses the best 8x8 motion vectors as selected by the RD optimized motion estimation. The quantizer value is determined by rate control. If employed, the overlapped block motion compensation window is not considered for making coding mode decisions. It is applied only after all motion vectors have been determined and mode decisions have been made for the frame.


Results





We include data and rate-distortion plots for comparisons between our RD optimized coder, our public TMN-3.1.2 coder, and the rate-constrained coder presented in Document Q15-D-13. For these plots, bit rates are given both without and with the I-frame, to illustrate the improvements due to the use of annex I. PSNR values are presented for luminance only and for both luminance and chrominance, to illustrate improvements due to the use of annex T. The first set of nine plots illustrates the Y-PSNR versus the average P-frame bit rate for our RD optimized coder in baseline mode and with annexes D, F and J enabled, our public TMN-3.1.2 coder in baseline mode and the coder presented in Document Q15-D-13 with annexes D, F and J enabled. The second set of nine plots illustrates the average PSNR versus average I- and P-frame bit rate for our RD optimized coder with annexes D, F and J enabled, with annexes D, F, I, J and T enabled and our public TMN-3.1.2 coder in baseline mode. We also include this data in tabular format. 


Conclusions


Generally, our coder performs slightly better than the coder described in Document Q15-D-13, with a few exceptions at high bit rates. At low bit rates we observe further improvement when annexes D, F, J, I and T are enabled. It is expected that this improvement can be increased by considering the SSD for the luminance and chrominance component coefficients. 
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