Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG           Document: JVT-I035
(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)                      Filename: JVT-I035.doc

Title : Suggestions for a Conformance Framework
Status: Input document to JVT

Authors: Sam Narasimhan, Bob Eifrig, Ajay Luthra, Motorola

Contact:  6450, Sequence Drive                    Ph : 1-858-404-3985

                San Diego, CA 92121 USA         email : Snarasimhan@motorola.com
Motorola recommends the use of Conformance testing framework from ISO/IEC 13818-4 (video part) to develop the conformance testing schemes for ITU-T Recommendation H.264. In addition, we recommend that the specifications closely match both the bitstream and decoder conformance schemes outlined in Annex C of the standard. The following lists some specific suggestions:
1. Procedures must be outlined to test bitstream conformance (for encoders) and decoder conformance based on Annex C sections C.3 and C.4. 
2. Bitstream conformance should be limited to Type II bitstreams and this section could point to Annex C section C.3 for verification of bitstream conformance using HRD.
3. Bitstreams must be included as part of the Conformance testing specifications to test decoder conformance. These bitstreams should be Type II conformant bitstreams.

4. Bitstreams must include streams to test each ‘tool’ in all the 3 profiles and it would be desirable to include streams that test ‘hard’ combinations of tools within a profile. These streams will enable complete verification of decoder conformance. 

5. Byte-stream NAL Unit format (as specified in Annex B of H.264) should be used for the bitstreams that will be used for decoder conformance. The bitstreams should allow testing for both output order conformance and output timing conformance. Decoder conformance should include tests for decoded pixel accuracy, decoded picture order and decoded picture timing.
6. The test bitstreams should test the decoder’s ability to handle stressful combinations allowed by the syntax in H.264. Some of these include:

a. Parsing for access unit boundaries.

b. Ability to process the maximum Mb/second for a given profile/level from Annex A where all the macroblocks are the most difficult ones to reconstruct. 

c. Ability to handle the maximum number of reference frames in DPB.

d. Combinations of macroblock types in the stream.

e. Min and max frame rate combinations as well as streams with fixed and variable frame rates.

f. Streams with discontinuities.

g. Streams with maximum parameter sets and combinations of such parameter sets within an access unit.

7. The test bitstreams should also include streams with recovery point SEI, picture-timing SEI with combinations of picture-structure, trick mode SEI’s and other relevant SEI’s to test appropriate decoder behaviour . 

8. The following is a prtial list of some bitstream suggestions:
1) One MB per slice

2) Slice with no MBs

3) Slice with suffix/prefix of skipped MBs

4) Maximum numbers of SPS's and PPS's.

5) Complex reference list reordering

6) Complex MMCO usage (maximum long-term pictures).
7) Transform precision stress

8) Maximum motion vector range

9) Maximum number of small MC partitions/sub-partitions

10) Max MV spread within a single MB

11) All MV components are odd number of 1/4 luma pixels

12) All direct mode pictures

12) Direct mode with delta-POC > 128

13) Direct mode with 1st L1 picture referencing a long-term ref pic

14) All combinations of currPic={FRM,FLD,AFRM} with 1st L1 pic={FRM,FLD,AFRM}

15) Exercise all deblocking filter descision tree points

16) Lots of PCM MBs in picture

17) MBAFF with all combinations of neighbors mb_field_decoding_flag values

18) Weighted prediction (combining 16 reference pictures with non-zero weights) plus all small MC partitions plus odd 1/4 pel MV components plus biprediction

19) Acquisition at a recovery point SEI

20) Field/frame repeating via pic_struct in picture timing SEI

21) Slice refresh

22) 65-bit long ue(v) / se(v) codewords

23) All FMO types

24) CABAC testing with local compression factor << 1.0

25) Pictures consisting of slice headers with all optional syntax (ref pic reordering, MMCOs, weighted prediction) and only 1 MB (possibly a skipped MB).

26) Specification of a small picture size so that there are 16 DPB pictures and all 8x8 partitions of a MB use a different reference pictures (code as frame, field and MBAFF frame pictures).

27) CABAC slice with every other MB being PCM-coded.

28) All deblocking filter decision tree points on pictures composed of slices with 1 MB each (cross-slice deblocking enabled).

29) POC type 1 with num_ref_frames_in_pic_order_cnt_cycle==255

30) Pictures with gaps in frame_num (and gaps_in_frame_num_value_allowed_flag == 1).

31) Frame cropping test

32) Picture with 1 MB slices toggling between CABAC and CAVLC coding at each slice boundary

33) Test all intra prediction modes (luma and chroma, 4x4 and 16x16, with different values of constrained_intra_pred_flag).

34) SI and SP picture decoding

35) Slices of all types with all mb_type and sub_mb_type[i] combinations

      36) Multiple "future" reference pictures for P and B (but, how many future reference pictures?)

      37) All (and some) of Bs as references

      38) Direct mode with the 1st L1 ref picture referring to a past picture of the current B.
We also recommend that member companies volunteer to generate and cross-verify these test bitstreams. 
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