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Introduction

It has previously been found that the use of B pictures result in a significant coding gain for relatively simple sequences at high frames. In addition, they provide additional functionality in terms of decoder scalability, since a CPU starved decoder can throw away the B pictures without degrading the quality of future decoded pictures. With these issues in mind, we thought an experiment to show how B pictures perform in a TML-1 framework, would provide useful information.

Implementation

We implemented the B pictures in a software simulation encoder with most of the features that are currently defined in TML-1, except non-square block sizes. The non-B picture bitstreams were verified to result in 100% match compared with Telenor’s Lcodec1.1 decoder.

The B pictures themselves were implemented in a manner similar to the definition of B pictures in H.263 version 2 (H.263+). Only 16x16 block sizes were allowed, with the following prediction modes: Direct Bi-directional, Forward, and Backward. A true bi-directional mode with motion vectors transmitted for both forward and backward prediction was not implemented.

Results

The results were obtained using most of the standard ITU test sequences. Since B pictures are less useful at low framerates, the experiments were performed at the test sequences’ full framerate of 30 fps. In the figures below, the captions’ meanings are:

“no B, 5 pred”: No B pictures, 5 frame prediction for P pictures

“2 B, 5 pred”: Two B pictures between each I/P pair (pattern PBB), 5 frame prediction for P pictures

“2 B, 1 pred”: Same as above, but only 1 frame prediction for the P pictures.

Included in the Word document are the results for Container and Foreman, the sequences with the most and least amount of coding gain. Please see the Excel spreadsheet q15i08.xls for the other PSNR results.

Conclusions

As can be seen from the results, even a simple form of B pictures provide a significant gain for the simple test sequences at high frame rates, and a minor gain for the complicated sequences. Given this and the additional functionality provided by B pictures, we believe B pictures should be included in the Test at some point. 

If B pictures are added later, it would help keep the Test Model reasonably simple and make it easier to work on improving P picture coding gain. If B pictures are added now, it would make the Test Model more complex, but facilitate experiments with for instance more advanced B picture prediction modes, or coding patterns. We lean towards adding B pictures later.  Future improvements in the coding of P pictures will improve the efficiency of B pictures as well, but make implementation and test model maintenance more complex and time consuming since the B picture coding specification and implementation always need to be kept up to date. 
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