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Nokia proposed support for AVC/H.264 video coding in release 6 of 3GPP multimedia services in contribution S4 (03)0478. The contribution included results of average number of computations per second of an AVC decoder running on ARM processor. Further details on the methods to obtain the computational complexity values of the decoder were given in contribution S4 (03)0537. 

In the Munich SA4#27 meeting it was also asked what is the instantaneous behavior of the decoder. Unfortunately such measurement was not possibly on ARM processor. Therefore we ran our decoder on Intel Pentium 4 processor and used the RDTSC command to obtain the processor cycle count. This contribution shows the results of the experiment.

We measured the amount of required computations needed for AVC decoding with a few test bitstreams (Axe commercial, Glasgow Tour, and Foreman) with our decoder implementation that is not optimized for speed to a large extent. We selected the encoding options for the test bitstreams to such that we expect to be used in MMS. In particular, the following options were used:

· Coding tools of the Baseline profile

· QCIF picture format

· 15 frames per second

· Target bitrate of 64 000 bits per second

· One reference picture

· One slice per picture

· Constant quantization parameter (selected to meet the target bitrate as closely as possible)

We did not check whether the created bitstreams comply with the HRD buffering requirements of level 1 of the AVC/H.264 specification.

We measured the number of cycles spent for decoding each frame. The graphs for cycle count per picture are included in worksheets called “Cycles per frame” in the associated Excel file. It can be observed that the cycle count per picture varies quite a lot. It seems that coded pictures with lots of intra blocks require the most computations. The maximum cycle count per frame among all test bitstreams corresponds approximately to 67.5 millions of cycles (MCycles) per second.

The maximum cycle count per frame reflects the requirement to meet real-time processing in decoder implementations in which no post-decoder buffering of uncompressed pictures is done. Consequently, each frame has to be decoded within the minimum picture interval. If the initial buffer occupancy level is such that several coded pictures are stored into the coded picture buffer before starting decoding, evil bitstreams including very large coded pictures (in terms of bytes) can be composed.

In low-latency applications and in decoder implementations in which post-decoder buffering of uncompressed pictures is done, coded data is decoded as soon as it flows into the coded picture buffer. Consequently, a more realistic estimation on the required computations can be obtained by calculating the amount of decoder cycles per coded bit. This value can be converted to required cycles per second by assuming that the decoding bitrate is the same as the maximum video bitrate of the video coding level. Note also that the AVC/H.264 standard includes a limitation on the frequency of decoded frames for each level. Thus, for small frames, the maximum frame rate limits the required processing rate. When these two assumptions are taken into account, a probability density function (PDF) of cycles per frame can be calculated for each test bitstream. See the worksheet called “Min cycles per sec” for a graph of the PDFs. It can be seen that the maximum required processing rate is about 45 MCycles per second.
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