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Introduction

Video content on the Internet is generally very different from standard ITU and MPEG test sequences. In particular, both music videos and movie trailers make heavy use of fading transitions from scene to scene. For instance, it is very popular in movie trailers to fade each scene to black, and then from black to the next scene. Both normal fades and these “to-black” fades are hard to encode well without visible compression artifacts, especially if the bitrate is to be maintained constant.

Description

While experimenting with such content it was found that the use of B pictures with direct mode prediction in a TML simulation model, resulted in significant benefits over P pictures alone. The experiments did not include a full bi-directional mode with motion vectors in both directions. The direct mode was implemented in a similar manner to B pictures with direct mode in H.263+. However, when encoding with a PBBB pattern, it was also found that the B pictures in position 1 and 3 suffered from quality degradation relative to the B pictures in position 2, as well as the surrounding P (and I) pictures. A closer examination of the problem showed that it was bi-directionally predicted macroblocks coded in the direct mode that were coded poorly, simply because the interpolated prediction did not match the actual image content well. Considering how the direct mode motion vector is derived from scaling the motion vector for the subsequent P picture, based on the distance between the B picture and the surrounding pictures, it would seem natural to also scale or weigh the calculation of the prediction block based on this distance, instead of the regular averaging that has so far been used in all existing standards with B pictures. So, the proposed method to calculate the prediction block P for direct mode coded macroblocks is
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where Pp is the prediction block from the previous reference picture, and Pf is the prediction block from the future or subsequent reference picture. TRD is the temporal distance between the temporally previous and next reference picture, and TRB is the temporal distance between the current picture and previous reference picture.

Results

The results from two experiments are presented, one with a synthesized sequence where Hall fades into Akiyo. This is a light sequence fading into a darker sequence, and was meant to show the subjective and objective gain that can be achieved with this method. The second experiment was to encode Mobile without any fades to verify that there would be no loss of performance relative to the standard way to calculate the prediction for direct mode. Both experiments were run at CIF resolution, 30 fps, fixed quantization parameters, and B picture pattern PBBB (for the tests with B pictures). The subjective improvement will be demonstrated at the meeting (computer playback of reconstructed sequences).
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