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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the technical committees are circulated to the member bodies for voting. Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Amendment 46 to ISO/IEC 14496‑4:2004 was prepared by Technical Committee ISO/IEC/TC JTC1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

Introduction

This amendment specifies conformance testing for ISO/IEC 14496-33 (Internet Video Coding).

Information technology — Coding of audio visual objects — Part 4: Conformance
Add the following after the sub clause TBD:
1 Internet Video Coding
1.1 Scope

This clause specifies tests designed to verify whether bitstreams and decoders meet the normative requirements specified in ISO/IEC 14496-33. An encoder can claim conformance to ISO/IEC 14496-33 if the bitstreams that it generates are conforming bitstreams.

Characteristics of coded bitstreams and decoders are defined in ISO/IEC 14496-33. Decoder characteristics define the properties and capabilities of the applied decoding process. The capabilities of a decoder specify which bitstreams the decoder can decode and reconstruct. A bitstream can be decoded by a decoder if the characteristics of the bitstream are within the specified decoder capabilities.

Procedures are described for testing conformance of bitstreams and decoders to the requirements defined in ISO/IEC 14496-33. Given the set of characteristics claimed, the requirements that shall be met are fully determined by ISO/IEC 14496-33. This clause summarizes the requirements, cross references them to characteristics, and defines how conformance with them can be tested. This clause also gives guidelines on how to construct bitstream test suites to check or verify decoder conformance. In addition, a set of test bitstreams implemented according to those guidelines are provided as an electronic annex to this document.

1.2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text, constitute provisions of this International Standard. At the time of publication, the editions indicated were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards.

· ISO/IEC 14496-33, Information technology – Coding of audiovisual objects – Internet Video Coding.
· ISO/IEC 14496-5, Information technology – Coding of audiovisual objects – Reference Software.
1.3 Conformance for ISO/IEC 14496-33
1.4 Introduction

The following subclauses specify the normative tests for verifying conformance of video bitstreams as well as decoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic attachment to this document and the reference software decoder of ISO/IEC 14496-33 with source code included in electronic format.

1.4.1 Procedure to test bitstreams

A bitstream that claims conformance with ISO/IEC 14496-33 shall pass the following normative test:

The bitstream shall be decoded by processing it with the reference software decoder of ISO/IEC 14496-33. When processed by the reference software decoder, the bitstream shall not cause any error or non conformance messages to be reported by the reference software decoder. This test should not be applied to bitstreams that are known to contain errors introduced by transmission.

Successfully passing the reference software decoder test provides only a strong presumption that the bitstream under test is conforming to the video layer, i.e. that it does indeed meet all the requirements for the video layer ISO/IEC 14496-33 that are tested by the reference software decoder.

Additional tests may be necessary to more thoroughly check that the bitstream properly meets all the requirements specified in ISO/IEC 14496-33. These complementary tests may be performed using other video bitstream verifiers that perform more complete tests than those implemented by the reference software decoder.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the syntactic elements and other values derived from those syntactic elements and used by the decoding process specified in ISO/IEC 14496-33.

A verifier may not necessarily perform all stages of the decoding process described in ISO/IEC 14496-33 in order to verify bitstream correctness. Many tests can be performed on syntax elements in a state prior to their use in some processing stages.

1.4.2 Procedure to test decoder conformance

1.4.2.1 Conformance bitstreams

Conformance bitstreams are available as an electronic attachment to this Part of this International Standard. The following information is included in a single zipped file for each such bitstream.

Bitstream

MD5 sum file (for each decoded picture)

The reference software decoder shall be used to generate the necessary reference decoded pictures from the bitstream.

1.4.2.2 Requirements on output of the decoding process

It is a requirement that all of the decoded pictures output by a conforming decoder shall be in the same order as output by the reference software. It is a further requirement that all of the values of samples output by a conforming decoder, prior to post processing, shall be exactly equal to the values of the corresponding samples output by the reference software decoder.

1.4.3 Test Bitstreams – IVC

1.4.3.1 Test bitstreams #TRANS_A

Specification: All slices are coded as I slices. Each picture contains only one slice. abt_enable is set equal to 1.

Functional stage: Test the reconstruction process of I slices with variable block-size transform and intra prediction.

Purpose: Check if decoder properly decodes I slices with variable block-size transform and intra prediction.

1.4.3.2 Test bitstreams #TRANS_B

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. abt_enable is set equal to 1.

Functional stage: Test the reconstruction process of I or P slices with variable block-size transform.

Purpose: Check if decoder properly decodes I and P slices with variable block-size transform.

1.4.3.3 Test bitstreams #TRANS_C

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. abt_enable is set equal to 1.

Functional stage: Test the reconstruction process of slices with variable block-size transform.

Purpose: Check if decoder properly decodes slices with variable block-size transform.

1.4.3.4 Test bitstreams #TRANS_D
Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. abt_enable is set equal to 0.

Functional stage: Test the reconstruction process of slices with 8x8 transform.

Purpose: Check if decoder properly decodes slices with 8x8 transform.

1.4.3.5 Test bitstreams #MULQP_A

Specification: All slices are coded as I slices. Each picture contains only one slice. Each slice is set different QP values randomly chosen from 0 to 63.

Functional stage: The reconstruction process of I slice with various QP values.

Purpose: Check that the decoder handles I slice with various QP values.

1.4.3.6 Test bitstreams #MULQP_B
Specification: All slices are coded as I, or P slices. Each picture contains only one slice. Each slice is set different QP values randomly chosen from 0 to 63.

Functional stage: The reconstruction process of I or P slices with various QP values..

Purpose: Check that the decoder handles I or P slices with various QP values.

1.4.3.7 Test bitstreams #MULQP_C
Specification: All slices are coded as I, B, or P slices. Each picture contains only one slice. Each slice is set different QP values randomly chosen from 0 to 63.

Functional stage: The reconstruction process of slices with various QP values.

Purpose: Check that the decoder handles slices with various QP values.

1.4.3.8 Test bitstreams #MULSLICE_A

Specification: All slices are coded as I slices. Each picture contains random number of slices from 1 to 10. 

Functional stage: Test the reconstruction process of I pictures with multiple slices.

Purpose: Check that the decoder can properly decode I pictures with multiple slices.

1.4.3.9 Test bitstreams #MULSLICE_B

Specification: All slices are coded as I or P slices. Each picture contains random number of slices from 1 to 10. 

Functional stage: Test the reconstruction process of I or P pictures with multiple slices.

Purpose: Check that the decoder can properly decode I or P pictures with multiple slices.

1.4.3.10 Test bitstreams #MULSLICE_C
Specification: All slices are coded as I, P or B slices. Each picture contains random number of slices from 1 to 10. 

Functional stage: Test the reconstruction process of pictures with multiple slices.

Purpose: Check that the decoder can properly decode pictures with multiple slices.

1.4.3.11 Test bitstreams #DBLK_A

Specification: All slices are coded as I slices. Each picture contains one slice. slice_qp is set randomly from 22 to 63. 

Functional stage: Test the deblocking filter process of I slices with various QP values.

Purpose: Check that the decoder can properly decode I slices with various QP values.

1.4.3.12 Test bitstreams #DBLK_B

Specification: All slices are coded as I, and P slices. Each picture contains one slice. slice_qp is set randomly from 22 to 63. 

Functional stage: Test the deblocking filter process of I and P slices with various QP values.

Purpose: Check that the decoder can properly decode I and P slices with various QP values.

1.4.3.13 Test bitstreams #DBLK_C

Specification: All slices are coded as I, P and B slices. Each picture contains one slice. slice_qp is set randomly from 22 to 63. 

Functional stage: Test the deblocking filter process of slices with vaious QP values.

Purpose: Check that the decoder can properly decode slices with various QP values.

1.4.3.14 Test bitstreams #DBLK_D

Specification: All slices are coded as I, P or B slices. Each picture contains one slice. loop_filter_disable is randomly set equal to 0 or 1.

Functional stage: Test the deblocking filter process.

Purpose: Check that the decoder can properly handle deblocking filter with random deblocking filter on/off in each picture.

1.4.3.15 Test bitstreams #DBLK_E

Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice. 

Functional stage: Test the deblocking filter process of pictures with multiple slices.

Purpose: Check that the decoder can properly handle deblocking filter with multiple slices. 

1.4.3.16 Test bitstreams #DBLK_F
Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice. slice_qp is set randomly from 22 to 63.

Functional stage: Test the deblocking filter process of pictures with multiple slices and varioius QP values.

Purpose: Check that the decoder can properly handle deblocking filter with multiple slices and various QP values. 

1.4.3.17 Test bitstreams #INFTYPE_A

Specification: All slices are coded as I or P slices. Each picture contains only one slice. if_type is set equal to 0. 
Functional stage: Test reconstruction process of P slices by motion compensation with fixed taps interpolation filter.
Purpose: Check that the decoder can properly reconstruct P slices by motion compensation with fixed taps interpolation filter.

1.4.3.18 Test bitstreams #INFTYPE_B
Specification: All slices are coded as I ,P or B slices. Each picture contains only one slice. if_type is set equal to 0. 
Functional stage: Test reconstruction process of P and B slices by motion compensation with fixed taps interpolation filter.
Purpose: Check that the decoder can properly reconstruct P and B slices by motion compensation with fixed taps interpolation filter.

1.4.3.19 Test bitstreams #INFTYPE_C
Specification: All slices are coded as I or P slices. Each picture contains only one slice. if_type is set equal to 1. 
Functional stage: Test reconstruction process of P slices by motion compensation with adaptive taps interpolation filter.
Purpose: Check that the decoder can properly reconstruct P slices by motion compensation with adaptive taps interpolation filter.

1.4.3.20 Test bitstreams #INFTYPE_D
Specification: All slices are coded as I ,P or B slices. Each picture contains only one slice. if_type is set equal to 1. 
Functional stage: Test reconstruction process of P and B slices by motion compensation with adaptive taps interpolation filter.
Purpose: Check that the decoder can properly reconstruct P and B slices by motion compensation with adaptive taps interpolation filter.

1.4.3.21 Test bitstreams #INFTYPE_E

Specification: All slices are coded as I ,P or B slices. Each picture contains more than one slice. if_type is set equal to 0. 
Functional stage: Test reconstruction process of P and B pictures by motion compensation with fixed taps interpolation filter and multiple slices.
Purpose: Check that the decoder can properly reconstruct P and B pictures by motion compensation with fixed taps interpolation filter.

1.4.3.22 Test bitstreams #INFTYPE_F

Specification: All slices are coded as I ,P or B slices. Each picture contains more than one slice. if_type is set equal to 1. 
Functional stage: Test reconstruction process of P and B pictures by motion compensation with adaptive taps interpolation filter and multiple slices.
Purpose: Check that the decoder can properly reconstruct P and B pictures by motion compensation with adaptive taps interpolation filter and multiple slices.

1.4.3.23 Test bitstreams #NONREFP_A

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. intra_period is set to 0. non-reference_P_frame_coding is set to 1, non-adaptive_non-reference_P_frame_coding is set to 1.

Functional stage: Test the reconstruction process of slices with non-adaptive non-reference P frame coding.

Purpose: Check that the decoder can properly decode slices with non-adaptive non-reference P frame coding.
1.4.3.24 Test bitstreams #NONREFP_B

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. intra_period is set to 0. non-reference_P_frame_coding is set to 1, non-adaptive_non-reference_P_frame_coding is set to 0.

Functional stage: Test the reconstruction process of slices with adaptive non-reference P frame coding.

Purpose: Check that the decoder can properly decode slices with adaptive non-reference P frame coding
1.4.3.25 Test bitstreams #MVRANGE_A

Specification: All slices are coded as I or P slices. Each picture contains only one slice. the search range of ME is randomly set from 16 to 512. 
Functional stage: Test decoding process of P slices with various motion range.
Purpose: Check that the decoder can properly handle the decoding process of P slices with various motion range.

1.4.3.26 Test bitstreams #MVRANGE_B
Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. the search range of ME is randomly set from 16 to 512. 
Functional stage: Test decoding process of P and B slices with various motion range.
Purpose: Check that the decoder can properly handle the decoding process of P and B slices with various motion range.

1.4.3.27 Test bitstreams #MULH_A

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. the MultipleHP is set equal to 0. 
Functional stage: Test decoding process of P slices without multiple-hyphothesis prediction.
Purpose: Check that the decoder can properly handle the decoding process of P slices without multiple-hyphothesis prediction.

1.4.3.28 Test bitstreams #MULH_B

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The MultipleHP is set equal to 1. 
Functional stage: Test decoding process of P slices with multiple-hyphothesis prediction.
Purpose: Check that the decoder can properly handle the decoding process of P slices with multiple-hyphothesis prediction.

1.4.3.29 Test bitstreams #BLKSIZE_A

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The InterSearch16x16 is set equal to 1, the InterSearch8x8, InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of P slices with 16x16 motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of P slices with 16x16 motion compensation.

1.4.3.30 Test bitstreams #BLKSIZE_B

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The InterSearch16x16 and InterSearch8x8 are set equal to 1, the InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of P slices with 16x16 and 8x8 motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of P slices with 16x16 and 8x8 motion compensation.

1.4.3.31 Test bitstreams #BLKSIZE_C

Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The InterSearch16x16, the InterSearch8x8, InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of P slices with variable block-size motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of P slices with variable block-size motion compensation.

1.4.3.32 Test bitstreams #BLKSIZE_D

Specification: All slices are coded as I, B, or P slices. Each picture contains only one slice. The InterSearch16x16 is set equal to 1, the InterSearch8x8, InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of slices with 16x16 motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of slices with 16x16 motion compensation.

1.4.3.33 Test bitstreams #BLKSIZE_E
Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The InterSearch16x16 and InterSearch8x8 are set equal to 1, the InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of slices with 16x16 and 8x8 motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of slices with 16x16 and 8x8 motion compensation.

1.4.3.34 Test bitstreams #BLKSIZE_F
Specification: All slices are coded as I, or P slices. Each picture contains only one slice. The InterSearch16x16, the InterSearch8x8, InterSearch8x16 and InterSearch16x8 are set equal to 0. 
Functional stage: Test decoding process of slices with variable block-size motion compensation.
Purpose: Check that the decoder can properly handle the decoding process of slices with variable block-size motion compensation.

1.4.3.35 Test bitstreams #IPRED_A

Specification: All slices are coded as I slices. Each picture contains one slice. All intra prediction modes (5 modes for each of luma 16x16, luma 8x8, luma 4x4, 4 modes for chroma 8x8, one for chroma 4x4 for a total 20 modes) are used.

Functional stage: Test the reconstruction process of I slice.

Purpose: Check that the decoder can properly decode I slices with all intra prediction modes.
1.4.3.36 Test bitstreams #IPRED_B

Specification: All slices are coded as I slices. Each picture contains one slice. All intra prediction modes (5 modes for each of luma 16x16, luma 8x8, luma 4x4, 4 modes for chroma 8x8, one for chroma 4x4 for a total 20 modes) are used. slice_qp is set randomly from 22 to 63.

Functional stage: Test the reconstruction process of I slice with multiple QP values.

Purpose: Check that the decoder can properly decode I slices with all intra prediction modes and multiple QP values.

1.5 Normative test suites for ISO/IEC 14496-33

	Categories
	Bitstream
	Donated by
	File name

	Transform
	TRANS_A
	Peking University
	TRANS_A_PKU

	
	TRANS_B
	Peking University
	TRANS_B_PKU

	
	TRANS_C
	Peking University
	TRANS_C_PKU

	
	TRANS_D
	Peking University
	TRANS_D_PKU

	Quantization
	MULQP_A
	Peking University
	MULQP_A_PKU

	
	MULQP_B
	Peking University
	MULQP_B_PKU

	
	MULQP_C
	Peking University
	MULQP_C_PKU

	Multiple slices
	MULSLICE_A
	Peking University
	MULSLICE_A_PKU

	
	MULSLICE_B
	Peking University
	MULSLICE_B_PKU

	
	MULSLICE_C
	Peking University
	MULSLICE_C_PKU

	Deblocking
	DBLK_A
	Peking University
	DBLK_A_PKU

	
	DBLK_B
	Peking University
	DBLK_B_PKU

	
	DBLK_C
	Peking University
	DBLK_C_PKU

	
	DBLK_D
	Peking University
	DBLK_D_PKU

	
	DBLK_E
	Peking University
	DBLK_E_PKU

	
	DBLK_F
	Peking University
	DBLK_F_PKU

	Interpolation
	INFTYPE_A
	Hanyang University
	INFTYPE_A_HU

	
	INFTYPE_B
	Hanyang University
	INFTYPE_B_HU

	
	INFTYPE_C
	Hanyang University
	INFTYPE_C_HU

	
	INFTYPE_D 
	Hanyang University
	INFTYPE_D_HU

	
	INFTYPE_E
	Hanyang University
	INFTYPE_E_HU

	
	INFTYPE_F
	Hanyang University
	INFTYPE_F_HU

	Non-reference P
	NONREFP_A
	Hanyang University
	NONREFP_A_HU

	
	NONREFP_B
	Hanyang University
	NONREFP_B_HU

	Motion vector
	MERANGE_A
	Korean Aerospace University
	MERANGE_A_KAU

	
	MERANGE_B
	Korean Aerospace University
	MERANGE_B_KAU

	Multiple-hypothsis
	MULH_A
	Korean Aerospace University
	MULH_A_KAU

	
	MULH_B
	Korean Aerospace University
	MULH_B_KAU

	MC block size
	BLKSIZE_A
	Korean Aerospace University
	BLKSIZE_A_KAU

	
	BLKSIZE_B
	Korean Aerospace University
	BLKSIZE_B_KAU

	
	BLKSIZE_C
	Korean Aerospace University
	BLKSIZE_C_KAU

	
	BLKSIZE_D
	Korean Aerospace University
	BLKSIZE_D_KAU

	
	BLKSIZE_E
	Korean Aerospace University
	BLKSIZE_E_KAU

	
	BLKSIZE_F
	Korean Aerospace University
	BLKSIZE_F_KAU

	Intra coding
	IPRED_A
	Korean Aerospace University
	IPRED_A_KAU

	
	IPRED_B
	Korean Aerospace University
	IPRED_B_KAU


[Editor's Note: Additional bitstreams should be added after final definition of profiles and levels to test with maximum bitrates.]
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