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1 Summary

Using Nokia’s H.264 codec, we ran simulations for a number of sequence/bitrate combinations.  The (very drafty) common conditions document 561 (on PSC, MBMS, and PSS/MMS) was used as a guideline, although we diverted from it with respect to the sequences filenames.  The bash script used for encoding is attached.  No error resilience tests have been performed yet – the result represent encoder performance only.  We also did not exercise any other metric than straightforward PSNR. Original and reproduced sequences along with the coded bitstreams and information about lost pictures will be available at the meeting, for those who want to run those experiments.

As already observed, 32 kbit/s appears to be a bitrate too low to generate meaningful results at the 15/12.5 fps range.   Still, we suggest keeping this bitrate in the simulations as it represents an important operation point (GPRS).  This is possible with a reduced target frame rate.  On the other hand, the 96 kbit/s bitrate, perhaps originally envisioned to draw PSNR graphs, adds little useful information.  It is proposed to drop this bit rate.

We did not run tests for the CIF format.  We note that the bit rates suggested for CIF are very close to the breakpoint of the codec.  We further note that CIF is not a common operation point for codecs in mobile phones, but QVGA is.  QVGA pictures have only roughly 3/4 of the pixels of CIF pictures, and that difference, at the bit rates in question, may make the difference between visually appealing and non appealing results.  Therefore, we propose to drop the CIF sequences, generate QVGA sequences from the original material instead, and use those for the tests.

Finally, we suggest dropping the bbc-africa sequence from the test set.  With its large headers and trailers, and frequent screen cuts, it’s a stress test for the rate control, but not a common operation point for a mobile phone based video codec.  
2 Simulation Software

Nokia’s H.264/AVC codec, as available by anonymous ftp from the IMTC ftp site (located at ftp://standards.polycom.com/IMTC_Media_Coding_AG/), has been used for the encoding tests.  We are aware that several companies have voiced concerns over the copyright/licensing statement attached to this code, and have forwarded those concerns to the people responsible.  As of the time of writing, we do not have any new information to convey in this regard.

The PSNR results have been taken from the encoder log files; however, they would be identical when taken from the decoder. 
3 Software Settings

The command line switches used for the various tests can be extracted from the attached bash script.  Their semantic can be derived from the short manual that is part of the download archive.  The rationales for the (non-obvious parts of the) settings are as follows.
For all tests:

· Fixed frame rate with skip=1 (15 fps or 12.5 fps) for bit rates >= 64 kbit/s, skip=2 (10 fps or 8.3 fps) for 32 kbit/s

· 30 seconds of encoded video (the number of coded frames is derived according to the original frame rate and skip value)

· Rate control is used, and set to 95% of 32, 64, 96, 128 kbit/s, whereby a kbit is considered 1000 bit

· The initial QP is chosen as 34 (there appears to be a problem in the QP estimation, which results in a too optimistic choice of QP)

For PSC, a phone-based real-time encoding is assumed.  The encoder is forced to a low complexity and low delay operation point

· Rate control: buffer size == 2 * average picture size as derived from frame rate and bit rate, frame skips OK
· Macroblock level rate control enabled

· Low complexity encoder settings (no 4x4, 8x4, 4x8 blocks, no R-D optimization, 8x8 motion search range, most aggressive motion search stop criterion (-prof 2), one reference picture only)

· Error resilience enabled as follows: 5 % forced intra MBs, constrained intra flag on
For PSS/MMS, a phone (or consumer application) based real-time encoder is assumed.  The encoder is forced to a low complexity operation point.  The rate control can exercise a large buffer compliant with Annex A/H.264.  No redundancy for error resilience is added.

· Macroblock level rate control disabled, no frame skips allowed, no buffer size restrictions beyond Annex A/H.264

· Low complexity encoder settings (no 4x4, 8x4, 4x8 blocks, no R-D optimization, 8x8 motion search range, most aggressive motion search stop criterion (-prof 2), one reference picture only)

For MBMS, off-line authoring using professional equipment is assumed.  The encoder can use all its algorithms to produce better picture quality.  This results in a PSNR gain of around 1 dB for most sequences, and in somewhat more pleasing subjective results, at the expense of an encoding time that is easily a factor of 20 higher than for MMS/PSS and PSC cases.
· Macroblock level rate control disabled, no frame skips allowed, no buffer size restrictions beyond Annex A/H.264

· All block modes allowed, R-D optimization on, (almost) full motion search, 5 reference pictures

4 Results

The details are available in the attached spreadsheet.  It also serves as a good example of information flooding – SA4 will perhaps not be able to review all these numbers in any appreciable detail (.  To summarize the numbers available:
· The delta between high complexity and low complexity (MBMS to PSS/MMS) is about 1 dB

· The delta between low complexity and low complexity with moderate source coder based error resilience is perhaps another 1 dB

· (The rate control overshoots sometimes when only frame based RC is in use).  This can be fixed in the future in the script or in the source code.

· Even at the reduced frame rates, the quality is barely good enough for small-sized screens.  That is especially true for the 32 and 64 kbit/s cases

· The amount of numbers are already beyond what can be reasonably interpreted.  Multiplying those with a high number of channel conditions would render things beyond comprehension.

5 Proposals
We propose:

1. Remove the 96 kbit/s QCIF tests, as they add little value.

2. Remove at least one QCIF sequence and/or merge sequences together even more

3. For QVGA, use only one bit rate (either 192 and 256 kbit/s) at 15/12.5 fps, and perhaps also only one (merged) sequence.

4. Remove the bbc_africa sequence from the test set.  It’s a stress test for the rate control, nothing more

5. Keep the number of error conditions to the bare minimum (perhaps one or two error patterns for PSC and MBMS).  
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