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Introduction


In this document, we present the results of an investigation of B frames in H.26L.  A B frame is a frame which is predicted from the previous and next decoded I/P frames.  The main purpose of B frames is to provide the functionality of temporal scalability, since a B frame is disposable without affecting the quality of other decoded frames.  In addition, it can result in improved coding efficiency by allowing the bi-directional prediction of B-frame macroblock information.  


Implementation


We implemented the B frame in our own software with similar features to those currently defined in H.26L.  The motion search, for both P and B frames, was performed at 1-, 1/2-, and 1/3-pixel resolution and thus the accuracy of motion vector in a macroblock was 1, 1/2, or 1/3.  Only the16x16 block size was allowed in the B frames, with five different modes supported:  direct, forward, backward, bi-directional and the intra prediction modes. 





For this experiment, rate control was implemented to achieve the target bit rates for the combination of P and B frames.  For encoding B frames, we used a fixed quantizer for the entire frame.  The fixed quantizer was determined based on the average value of quantization parameter used to encode the previous and next P frames.  However, there was an exception to this rule for the direct mode.  The quantizer used for direct-mode macroblocks was generated by scaling the quantizer used in the corresponding macroblocks of the following P frame. 


Experiment Results


We now present the results of our experiments using most of the standard ITU test sequences in QCIF formats at different bit rates ranging from 24 kbits/s to 240 kbits/s. In this experiment, 300 frames of each sequence were encoded over the range of bit rates.  About two–thirds of each target bit rate was used for I and P frames; the remaining one-third was used for B frames.  In the figures below, “no B” means that B frames were not used, “1 B” means that one B frame was inserted between each I/P pair, and “2 B” means that two B frames were inserted between each I/P pair.
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