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Introduction
In this document, the additional text to ISO/IEC 14496-4 is specified for the conformance test of ISO/IEC 14496-10 video decoders. The general rules of conformance are as defined in 14496-4. This specifically applies to 14496-10, Advanced Video Coding. 

The following subclauses specify the normative tests for verifying compliance of video bitstreams and video decoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic annex to this document, and of the reference software decoder specified in ISO/IEC 14496-5 with source code available in electronic format.
For a better distinction between ISO/IEC 14496-4 bitstreams, all bitstreams of ISO/IEC 14496-10 starts in their nomenclature with the characters #AVC.
Information technology -- Generic Coding of Moving Pictures and Audio

Part 4: Conformance Testing for MPEG-4 AVC
1 General

TBD 
[Ed.Note: Some description is specific for 14496-2, and those should be changed for 14496-10.]
2 Technical elements

TBD 
[Ed.Note: Some description is specific for 14496-2, and those should be changed for 14496-10.]
3 Conformance for ISO/IEC 14496-10

3.1 Introduction

This text provides an amendment to ISO/IEC 14496-4 bitstream definition for the normative conformance tests of ISO/IEC 14496-10.

3.2 Text amendment to ISO/IEC 14496-4
3.2.1 Procedure to test decoder

Since all of the decoding process for 14496-10 is defined by integer operation, the samples reconstructed by the decoder under test shall be identical to the values of the samples reconstructed by reference decoder.

[Ed.Note : Both static and dynamic test should be define in the next draft.]

3.2.2 Specification of the test bitstreams
[Ed.Note: The bitstreams in this clause are temporally defined. The specification of each bitstream is the same as the bitstream verified through bitstream exchange activity. The bitstreams verified through bitstream exchange activity is available at the following ftp site. 

ftp://ftp.imtc-files.org/jvt-experts/bitstream_exchange 

The parameter should be defined in order to stress each functional stage of decoder. Evil bitstream is not included. The bitstream specifications should be updated in the next draft.]

3.2.2.1 Test Bitstreams – General

3.2.2.1.1 Test bitstream #AVCNL-1 
Specification:  All slices are coded as I slice. Only one slice is contained in each picture. Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of I slice
Purpose:  Check that decoder reconstructs I slice.

3.2.2.1.2 Test bitstream #AVCNL-2 
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

 Functional stage:  Reconstruction of P slice
Purpose:  Check that decoder reconstructs P slice.

3.2.2.1.3 Test bitstream #AVCNL-3 
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of B slice
Purpose:  Check that decoder reconstructs B slice.

3.2.2.1.4 Test bitstream #AVCBA-1 
Specification:  All slices are coded as I slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10. 

Functional stage:  Reconstruction of I slice and deblocking filter process

Purpose:  Check that the decoder reconstructs I slice with deblocking filter process.

3.2.2.1.5 Test bitstream #AVCBA-2 
Specification:  All slices are coded as I, or P slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of P slices and deblocking filter process

Purpose:  Check that the decoder reconstructs P slice with deblocking filter process.

3.2.2.1.6 Test bitstream #AVCBA-3 
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10. 

Functional stage:  Reconstruction of B-slice and deblocking filter process

Purpose:  Check that decoder reconstructs B slice with deblocking filter process.

3.2.2.1.7 Test bitstream #AVCSL-1 
Specification:  All slices are coded as I, P and B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of I, P and B slice
Purpose:  Check that decoder reconstructs picture with multiple slices
3.2.2.1.8 Test bitstream #AVCFM-1 
Specification:  All slices are coded as I or P slice. The number of slice and slice group is larger than one in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10. Multiple parameter sets are included in the stream.

Functional stage: Slice group
Purpose:  Check that decoder handles multiple slice groups and parameter sets.

3.2.2.1.9 Test bitstream #AVCFM-2 
Specification:  All slices are coded as I or P slice. The number of slice and slice group is larger than one in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10. Multiple parameter sets are included in the stream.

Functional stage:  Slice group
Purpose:  Check that decoder handles multiple slice group
3.2.2.1.10 Test bitstream #AVCCI-1 
Specification:  All slices are coded as I, P or B slice. More than one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. constrained_intra_pred_flag is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10. 

Functional stage:  Constrained Intra prediction
Purpose:  Check that decoder handles constrained intra prediction. 
3.2.2.1.11 Test bitstream #AVCCVBS-1
Specification:  All slices are coded as I, P or B slice. The data size of each slice is equal to 300 bytes. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Slice data size
Purpose:  Check that decoder reconstructs slice.
3.2.2.1.12 Test bitstream #AVCCVBS-2
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Both temporal and spatial direct prediction is used for direct prediction. Non-stored P slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of B slice and non-stored P slice

Purpose:  Check that decoder handles B slice and non-stored P slice

3.2.2.1.13 Test bitstream #AVCCVBS-3
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Both temporal and spatial direct prediction is used for direct prediction. Stored B slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of B slice
Purpose:  Check that decoder handles stored B slice
3.2.2.2 Test Bitstreams – Memory management control operation

3.2.2.2.1 Test bitstream #AVCCVMR-1
Specification:  All slices are coded as I, P or B slice. More than one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. Both temporal and spatial direct prediction is used for direct prediction. Non-stored P slice is included in the stream. Memory management control operation is used. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Memory management control operation
Purpose:  Check that decoder handles memory management control operation. 

3.2.2.2.2 Test bitstream #AVCCVMR-2
Specification:  All slices are coded as I, P or B slice. More than one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. Both temporal and spatial direct prediction is used for direct prediction. Memory management control operation is used. Some short-term reference pictures are marked as “used for long-term reference” by memory management control operation. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Memory management control operation
Purpose:  Check that decoder handles memory management control operation. 

3.2.2.3 Test Bitstreams – Weighted sample prediction process

3.2.2.3.1 Test bitstream #AVCCVWP-1
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 2. weighted_pred_flag is set to 1. All NAL units are encapsulated into byte stream 

Functional stage:  Weighted sample prediction process for P slice
Purpose:  Check that decode handles weighted sample prediction for P-slice.

3.2.2.3.2 Test bitstream #AVCCVWP-2
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. weighted_pred_flag is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for P slice

Purpose:  Check that decoder handles weighted sample prediction for P slice.

3.2.2.3.3 Test bitstream #AVCCVWP-3
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. weighted_bipred_idc is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice. 

3.2.2.3.4 Test bitstream #AVCCVWP-4
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. weighted_bipred_idc is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice.

3.2.2.4 Test Bitstreams – Slice of coded field

3.2.2.4.1 Test bitstream #AVCCVFI-1
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. Each slice is a coded field. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Slice of coded field
Purpose:  Check that decoder handles I and P slice of coded field. 
3.2.2.4.2 Test bitstream #AVCCVFI-2
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Each slice is a coded field. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. Spatial direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Slice of coded field
Purpose:  Check that decoder handles B slice of coded field.
3.2.2.5 Test Bitstreams – Frame/field coding

3.2.2.5.1 Test bitstream #AVCCVPA-1
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 1. Spatial direct prediction is used for direct prediction. Each slice is either a coded frame or a coded field. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Slice of coded frame/field
Purpose:  Check that decoder reconstructs slice of coded frame and of coded field.

3.2.2.6 Test Bitstreams – CABAC: Basic features
3.2.2.6.1 Test bitstream #AVCCANL-1 
Specification:  All slices are coded as I slice. Only one slice is contained in each picture. 

Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of I slice with CABAC

Purpose:  Check that decoder reconstructs I slice with CABAC
3.2.2.6.2 Test bitstream #AVCCANL-2 
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of P slice with CABAC

Purpose:  Check that decoder reconstructs P slice with CABAC

3.2.2.6.3 Test bitstream #AVCCANL-3 
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Deblocking filter process is disabled by setting disable_deblocking_filter_idc to 1. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of B slice with CABAC

Purpose:  Check that decoder reconstructs B slice with CABAC

3.2.2.6.4 Test bitstream #AVCCABA-1 
Specification:  All slices are coded as I slice. Only one slice is contained in each picture. 

CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of I slice with deblocking filter process and CABAC

Purpose:  Check that decoder reconstructs I slice with CABAC

3.2.2.6.5 Test bitstream #AVCCABA-2 
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of P slice with CABAC

Purpose:  Check that decoder reconstructs P slice with CABAC.

3.2.2.6.6 Test bitstream #AVCCABA-3 
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Reconstruction of B slice with CABAC

Purpose:  Check that decoder reconstructs B-slices with CABAC.

3.2.2.7 Test Bitstreams – CABAC: Weighted sample prediction process

3.2.2.7.1 Test bitstream #AVCCAWP-1
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 2. weighted_pred_flag is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for P slice
Purpose:  Check that decode handles weighted sample prediction for P-slice.

3.2.2.7.2 Test bitstream #AVCCAWP-2
Specification:  All slices are coded as I or P slice. Only one slice is contained in each picture. 

CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. weighted_pred_flag is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for P slice

Purpose:  Check that decoder handles weighted sample prediction for P slice.

3.2.2.7.3 Test bitstream #AVCCAWP-3
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. weighted_bipred_idc is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice. 

3.2.2.7.4 Test bitstream #AVCCAWP-4
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. weighted_bipred_idc is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice.

3.2.2.8 Test Bitstreams – CABAC: Frame/field coding

3.2.2.8.1 Test bitstream #AVCCAPA-1
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 1. Spatial direct prediction is used for direct prediction. Each slice is either a coded frame or a coded field. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10.

Functional stage:  Picture adaptive frame/field coding
Purpose:  Check that decoder reconstructs slice of coded frame and of coded field.

3.2.3 Normative Test Suites for 14496-10
Legend:

S – Bitstream is intended for static test

D – Bitstream is intended for dynamic test

X – Bitstream is for static and dynamic test

[Ed.Note: This table should be filled in the next draft. The sub-levels are no included in this table at this moment. It is needed to define functional test and dynamic test for AVC.]
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4 Open Issues

The followings are open issues.

Bitstream specification

· Bitstreams to stress each decoder functional stage is needed.

· Do we need evil bitstreams ? if yes, specification is needed.

· How can we verify Annex C conformance effectively ? What bitstreams are needed ?

· Do we need conformance bitstreams for all profiles and levels ?

Normative test

· Test methodology for both static and dynamic test should be defined.

· Bitstreams for static and dynamic test are needed.

· Table-1 should be filled.

Bitstream generation

· Need to find volunteer.

· Need to generate bitstreams compliant with Annex C.
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