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Abstract

This contribution reports cross-verification results on JCTVC-H0536, "Adaptive initialization for CABAC with fixed probability contexts" (CE1, D2). The results match those provided by the proponent for all mandatory test sequences.
1 Introduction and Discussions
Contribution [1] proposes initializing each context for CABAC in one of two ways: either using the initialization value for HM-5.0, or a new value that was computed from the statistics of a similar slice in the past sequence.  For each context this decision, as well as the new values, if any, are written right after the slice header, using CAVLC methods.  Once initialized, the context states are left unchanged for the whole slice.
The proponent has provided the source code to [1] based on HM-5.0.  A study of the code concluded that it matched the algorithmic descriptions in [1].  Furthermore, the study raised some questions as to the performance impact of certain parts of the implementation, namely those in the functions TDecCavlc::parseCtxUpdateInfo and TDecTop::xRecCtxUpdateInfo in the decoder.  While this report did not address time measurements, this needs to be carried out in relevant environments.
The algorithm has a straightforward extension to work with tiles, though the current source code does not implement this feature, and the effect of tiles to this proposal remains open.

Though the increase in memory requirements is limited for the decoder, the encoder has several new variables.  The most significant of these seem, pending the current implementation, the counters associated for the various context models.  In essence, each context model is accompanied by two 32-bit integers.  For the approx. 253 contexts in HM-5.0, the additional memory cost is therefore 2024 bytes.  The encoder also uses a 128-long constant Double table in TEncGop.cpp (another 128-long constant Int table in the same file is actually identical to the one already in ContexModel.cpp).

Due to the static nature of the context models, the BD-rate loss of the proposal on unconventional sequences (c.f. Class F) may be significant.

This proposal may have merits at increased parallel execution, but the extent of their practical benefits is not clear at this stage, and would require further study.

Measuring the throughput benefits in view of current metrics in CE1 is not achievable since eliminating context update, or using a bypass mode, only allows to measure the number of bins for which updates are not done, or sent to bypass (though no tools were provided for that); it does not actually allow to measure the number of bins per clock cycle, or the number of bins parsed per second.  Such measurements would be beneficial for evaluating any high throughput proposals. 
2 Results
The source code provided for [1] has been compiled and tested under 64-bit GNU/Linux environments, using GCC versions 4.1.2 and 4.4.3.  The process of compilation reported warnings, consequently the “-Werror” switch needed to be removed from the Makefile.  The warnings were not relevant to the proper execution of the program, and they should be easy to fix.
Cross-verification has been done on all the configurations not flagged as optional in [2].  The results agree with those presented in [1].  The complete spreadsheet for the cross-verified results is attached.  Time comparisons are not reliable, since the tests were done on different architectures.
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