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Foreword

ISO (th
Commis
ISO or

e International Organization for Standardization) and IEC (the International Electrotechnical
sion) form the specialized system for worldwide standardization. National bodies that are members of
IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity. ISO and IEC

technics
and nor
technolg

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

The ma

Standarfds adopted by the joint technical committee are circulated to national bodies fér yoting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attentiop is drawn to the possibility that some of the elements of this documeht-may be the subject of paten
rights. 18O and IEC shall not be held responsible for identifying any or all suéh patent rights.

ISO/IEQ
Subcon

ISO/IEQ

audio-visual objects:

— Part 1: Systems

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

—  Par

| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

in task of the joint technical committee is to prepare International Standards: Draft Internationa

14496-27 was prepared by Joint Technical Committee ISOHEC JTC 1, Information technology
mittee SC 29, Coding of audio, picture, multimedia and hypermeédia information.

14496 consists of the following parts, under the geneéral title Information technology — Coding of

t 2: Visual

t 3: Audio

t 4. Conformance testing

t 5. Reference software

t 6: Delivery Multimedia Integration Framework (DMIF)

t 7. Optimizedreference software for coding of audio-visual objects
t 8: Carriage of ISO/IEC 14496 contents over IP networks

t 9 Reference hardware description

— Part 10: Advanced Video Coding

— Part 11: Scene description and application engine

— Part 12: ISO base media file format

— Part 13: Intellectual Property Management and Protection (IPMP) extensions

— Part 14: MP4 file format

© ISO/IEC 2009 — All rights reserved
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— Part 15: Advanced Video Coding (AVC) file format
— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

1— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format’(SAF)
1+ Part 21: MPEG-J Graphics Framework eXtensions (GFX)
1— Part 22: Open Font Format

1— Part 23: Symbolic Music Representation

1+ Part 24: Audio and systems interaction

1+ Part 25: 3D Graphics Compression Model

1— Part 27: 3D Graphics conformance

[he following part is under preparation:

+— Part 26: Audio conformance

© ISO/IEC 2009 — All rights reserved Vv
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Introduction

This part of ISO/IEC 14496 (MPEG-4) contains the description of all conformance bitstreams developed for
the synthetic 3D graphics tools published in the following four other parts of MPEG-4: ISO/IEC 14496-11:2005,

ISO/IEC

14496-16:2006, ISO/IEC 14496-21:2006 and ISO/IEC 14496-25:2009. This part of ISO/IEC 14496

also des

meet the¢ requirements specified for synthetic 3D graphics tools by those four International Standards.

cribes how tests can be designed to verify whether compressed data (i.e. bitstreams) and decoders

Vi

© ISO/IEC 2009 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 14496-27:2009(E)

Information technology — Coding of audio-visual objects —

Part 27:
3D Graphics conformance

I Scope

SO/IEC 14496-16, ISO/IEC 14496-21, and ISO/IEC 14496-25.

SO/IEC 14496-21, and ISO/IEC 14496-25. The characteristics of a bitstream define the subse

are within the subset of the normative references.

letermined by these parts.

Hecoder conformance,

P Normative references

jocument (including any amendments) applies.

ISO/IEC 14772-1:1997, Information technology — Computer graphics and image processing — The
Reality Modeling Language — Part 1: Functional specification and UTF-8 encoding

ISO/IEC 14496-1:2004, Information technology — Coding of audio-visual objects — Part 1: Systems

his part of ISO/IEC 14496 specifies how tests can be designed to verify whether compresspd data
i.e. bitstreams) and decoders meet the requirements for the synthetic 3D graphics tools spegified in
SO/IEC 14496-11:2005, ISO/IEC 14496-16:2006, ISO/IEC 14496-21:2006, and-ISO/IEC 14496-25:2009.

[his part of ISO/IEC 14496 does not specifically address encoders. As \far as synthetic 3D graphics are
concerned, an encoder can be said to be an ISO/IEC 14496 encoder/if it generates compressed data
compliant with the syntactic and semantic bitstream payload requirements specified in ISO/IEC 14496-11,

Characteristics of coded bitstreams and decoders are defined for ISO/IEC 14496-11, ISO/IEC 14496-16,

of the

standard that is exploited in the bitstream. Examples are'the applied values or range of the bitrate. Decoder
Characteristics define the properties and capabilities> of the applied decoding process. An example of a
broperty is the applied arithmetic accuracy. The capabilities of a decoder specify which coded bitstrepms the
ecoder can decode and reconstruct, by defining the subset of the standard that may be exploited in
lecodable bitstreams. A bitstream can be decéded by a decoder if the characteristics of the coded bjitstream

[his part of ISO/IEC 14496 describes procedures for testing conformance of compressed data and decoders
o the requirements defined ~in~~ ISO/IEC 14496-11, ISO/IEC 14496-16, ISO/IEC 14496-2l,
SO/IEC 14496-25; given the set ‘'of characteristics claimed, the requirements that shall be met are fully

and

[his part of ISO/IEC 14496 summarizes the requirements, cross references them to characterist|cs, and
jefines how conformance with them can be tested. Guidelines are given on constructing tests {o verify

he  following referenced documents are indispensable for the application of this document. Fqr dated
eferences, only the edition cited applies. For undated references, the latest edition of the refrerenced

Virtual

ISO/IEC 14496-5:2001, Information technology — Coding of audio-visual objects — Part 5: Reference

software

ISO/IEC 14496-11:2005, Information technology — Coding of audio-visual objects — Part 11:
description and application engine

© ISO/IEC 2009 — All rights reserved
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ISO/IEC 14496-16:2006, Information technology — Coding of audio-visual objects — Part 16: Animation
Framework eXtension (AFX)

ISO/IEC 14496-21:2006, Information technology — Coding of audio-visual objects — Part 21: MPEG-J
Graphics Framework eXtensions (GFX)

ISO/IEC 14496-25:2009, Information technology — Coding of audio-visual objects — Part 25: 3D Graphics
Compression Model

ISO/IEC 15444-1:2004, Information technology — JPEG 2000 image coding system: Core coding system

3 Tenms definitions, abbreviations and symbols
For thel purposes of this document, the terms, definitions, abbreviated terms and symboals, given in

ISO/IEQ 14496-1, ISO/IEC 14496-5, ISO/IEC 14496-11, ISO/IEC 14496-16, ISOAEC 14496-21
ISO/IE( 14496-25, ISO/IEC 14772-1 and ISO/IEC 15444-1 apply.

4 Tools from ISO/IEC 14496-11, Scene description and application engine, and
ISQ/IEC 14496-16, Animation Framework eXtension (AFX)

4.1 Sgene graph nodes
411 Bitstream conformance

4.1.1.1 |Conformance Requirements

BIFS streams shall comply with the specifications of Clause-8 of ISO/IEC 14496-11:2005 and Clause 4 of
ISO/IEQ 14496-16:2006.

4.1.1.2 [Measurement procedure

The syntax of the BIFS stream shall meet the requirements of Clause 8 of ISO/IEC 14496-11:2005 ang
Clause 4 of ISO/IEC 14496-16:2006.

4.1.1.3 [Tolerance
There i no tolerance for bitstreant syntax checking. The diagnosis is pass or fail.
4.1.2 Terminal conformance

4.1.2.1 |Conformance requirements

The terminal shalh€omply with the specifications of Clause 8 of ISO/IEC 14496-11:2005 and Clause 4 of
ISO/IEQ 14496-1672006.

4.1.2.2 [Measurement procedure

The terminal shall decode successfully all the test suites listed below. A test suite is a suite of material and
measurement algorithms and associated reference algorithms.

41.2.21 Feature list
The test suite shall verify the features in Table 1. For nodes, the following shall be tested:
e Presence in the scene tree after decoding.

e Appropriate value of the fields after decoding.

2 © ISO/IEC 2009 — All rights reserved
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Table 1 — AFX test suite information

No. |Feature

Reference of test sequence and associated method

1 BitWrapper

This node shall be tested together with the AFX bitstreams in 4.2;
and buffer shall be tested for each bitstream

Both url

2 | Depthlmage

This node shall be tested together with Octreelmage, PointTexture, and

SimpleTexture nodes

3 |FFD FFD
Torus_C_LA_BIFS, Torus_C_OA_BIFS. Humanoid_LA_BIFS,
i | MeshGrid Humanoid_OA_BIFS, Sphere_GA_BIFS, Quad_LA_BIFS, Quad_OA BIFS,
Quad_GA BIFS, Cyclic LA BIFS, Cyclic OA_BIFS, Cyclic GA\BIHS
b | NonLinearDeformer Bend, taper, twist, shell
b | NurbsCurve NurbsCurve, NurbsCurve anim
Y | NurbsCurve2D NurbsCurve2D, NurbsCurve2D_anim
B | NurbsSurface NurbsSurface
D | Octreelmage Ol _BVO_Still, Ol_BVO_Anim, Ol_TBVO_Still, Ol TBVO_Anim
10 |PointTexture DI_Ortho-PT_8, DI Ortho-PT 32, DI Persp—PT_8, DI Persp—PT 32
PositionAnimator, PositionAnimator_discrete, PositionAnimator_linegr,
11 |PositionAnimator PositionAnimator NURBS interp, PositionAnimator_paced,
PositionAnimator_spline
PositionAnimator2D, PositionAnimater2D_discrete,
12 | PositionAnimator2D PositionAnimator2D_linear, PositienAnimator2D_NURBS _interp,
PositionAnimator2D_paced, Pe@sitionAnimator2D_spline
PT_Default, PT_Gradient1,PT) Gradient2, PT_Gradient3, PT_Gradignt4,
13 |ProceduralTexture PT_Gradient5, PT_Horizen\PT_Marble, PT_PinkGranite, PT_Brickwork,
PT_Fabric
14 | SBBone SkinnedModel
15 | SBMuscle SkinnedModel
16 | SBSegment SkinnedModel
|7 | SBSite SkinnedModel
18 | SBSkinnedModel SkinnedModel
19 | SBVCAnimation SkinnedModel
b0 | ScalarAnimator gcalarAn!mator_dis_crete, ScalarAnimator_linear, ScalarAnimator_pafced,
calarAnimator_spline
b1 | si DI_Ortho-ST_Still, DI_Ortho-ST_Anim, DI_Persp-ST_Still, DI_Persp-
D impleTexture )
ST_Anim
- Ss, SS_Goldfish, SS_Britney, SS_BritneyDance, SS_RooDance,
P2 | SubdivisionSurface SS RooFlip, SS_Shark
P3 | SubdivSurface8ector ss_img, tagpipes, tagpipes_anim, icosa_normal, icosa_concave
AN {bunny,venus} {I,O4C,PXG,L}N:N,N;, e.g., bunny_ICG101010; this jnode
P4 | WaveletSubdivisionSurface | o 1 tested according to 4.2.2.2.2
cube2sphere_morph_cube, cube2sphere_morph_dome,
b5 | MorphSpace cube2sphere_morph_etoile, cube2sphere_morph_forme,
i cube2sphere_morph_sphere, cube2sphere_morph_random
cube2sphere_morph_anim
b6| DepthimageV?2 Thi_s .rlodfa sh‘a}ﬂ be tlested together with SimpleTextureV2 nodes and
P()Illl IreXuurevZ 1odce
27 | SimpleTextureV2 shuttle
28 |PointTextureV2 flower
29 | Multitexturing tm
30 | SBVCAnimationV2 VCANnimV2
31 |FootPrintSetNode CityDynamic
32 |FootPrintNode cityFootPrintLOD
33 |BuildingPartNode CityDynamic
34 | RoofNode CityDynamic
35 |FacadeNode CityDynamic
36 |Shadow windmill, transparency
© ISO/IEC 2009 — All rights reserved 3
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4.1.2.3 Test bitstreams

:_lame (for bitstream Provider |Content Reference file (.wrl)
ilename, add .mp4)
Bend Mindego NonLinearDefgrmer that bends a Bend
rectangular object.
Multi-resolution cyclic quadrilateral mesh Cvali :
. . o L yclic_MG, Cyclic_Lev0,
Cyclic_GA_BIFS VUB S..L.{T]:?:TEEHE = 1). Animation of the Cyclic_Lev1, Cyclic_Lev2
gridGeordfield:
Multi-resolution cyclic quadrilateral mesh
. (uniformSplit = 1). Different resolution Cyclic_MG, Cyclic_Lev0;
Cyclic_LA_BIFS vuB levels are displayed by animating the Cyclic_Lev1, Cyclic_Lev2
displayLevel field.
Multi-resolution cyclic quadrilateral mesh . X
Cyclic_(DA_BIFS VUB | (uniformSplit = 1). Animation of the 8y°:!C—E”G'1CéC"‘T.—Lf_V°’2
vertexOffset field. yelie_Leylyeyclic_Lev
Orthographic projection in Depthimage
DI_Orthp-PT_8 Samsung AIT | node. 8 bits representation of depth DI_Ortho-PT_8
value in PointTexture node.
Orthographic projection in Depthimage
DI_Orthp-PT_32 Samsung AIT | node. 32 bits representation of depth DI_Ortho-PT_32
value in PointTexture node.
Orthographic projection in Depthlmage
DI_Orthp-ST_Still Samsung AIT | node. Still version of SimpleTexture DI_Ortho-ST_Still
node.
Orthographic projection in Depthimage
DIl_Orthp-ST_Anim Samsung AIT | node. Animated version,of DI_Ortho- ST_Anim
SimpleTexture node;
Perspective projection in Depthlmage
DI_Pergp-PT_8 Samsung AIT | node. 8 bits repfésentation of depth DI_Persp-PT_8
value in PointFexture node.
Perspective-projection in Depthlmage
DI_Pergp-PT_32 Samsung AIT | node. 32:bits representation of depth DI_Persp-PT_32
value\in PointTexture node.
Perspective projection in Depthlmage
DI_Pergp-ST_Still Samsung AIT_['node. Still version of SimpleTexture DI_Persp-ST_Still
node.
Perspective projection in Depthimage
DI_Pergp-ST_Anim SamsungAlT | node. Animated version of DI_Persp-ST_Anim
SimpleTexture node.
Multi-resolution non-homogeneous .
mesh with non-uniform distributed ::mgzg:g—tﬂsb
Humanoid LA BIFS VUB reference grid. Different resolution levels H T ’
; L umanoid_Lev1,
are displayed by animating the Humanoid Lev2
displayLevel field. -
Multi-resolution non-homogeneous Humanoid_MG,
Humanadid=DA.BIES VI IR mesh with non-uniform distributed Humanoid_Lev0,
= = reference grid. Animation of the Humanoid_LevT,
vertexOffset field. Humanoid_Lev2
| . Tagpipes sample with theta of three
cosa_concave Mindego . Icosa_concave
sectors animated.
Icosa_normal Mindego Tagpipes sample with normal of a sector Icosa_normal
animated.
NurbsCurve Mindego Draw a NURBS curve. NurbsCurve
NurbsCurve anim Mindego Animate a NURBS curve. NurbsCurve anim
NurbsCurve2D Mindego Draw a 2D NURBS curve. NurbsCurve2D
NurbsCurve2D anim Mindego Animate a 2D NURBS curve. NurbsCurve2D anim
NurbsSurface Mindego Draw a NURBS surface. NurbsSurface
4 © ISO/IEC 2009 — All rights reserved
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Name (for bitstream

filename, add .mp4) Provider |Content Reference file (.wrl)
Non-use of BitWrapper node. Non-use
Ol_BVO_Still Samsung AIT | of voxellmagelndex. Still version of Ol_BVO_Still
Octreelmage node.
Non-use of BitWrapper node. Non-use
Ol_BVO_Anim Samsung AIT | of voxellmagelndex. Animated version of | Ol_BVO_Anim
Octreelmage node.
Nenr-use-of BiWWrapperrede—Useof
DI_TBVO_Still Samsung AIT |voxellmagelndex. Still version of OL_TBVO_Still
Octreelmage node.
Non-use of BitWrapper node. Use of
DI_TBVO_Anim Samsung AIT | voxellmagelndex. Animated version of | Ol_TBVQO)Anim
Octreelmage node.
o . . PositionAnimator used as an interpolator B .
D,
ositionAnimator Mindego (keyType 0, keyValueType 0). PaositionAnimator
PositionAnimator_dis . PositionAnimator with discrete timeline o : :
| Mindego PositionAnimator_digcrete
Crete (keyType 1).
PositionAnimator_line . PositionAnimator with linear timeline o . .
Mindego PositionAnimator_lingar
ar (keyType 2).
o . PositionAnimator with NURBS path i . .
D
03|t|9nAn|mator_NU Mindego (keyValueType 1, 2, 3) and basic PositionAnimator NURBS i
RBS _interp . nterp
interpolator (keyType 0).
bositionAnimator pac PositionAnimator with.paced animation
L P Mindego (keyType 3) over a piecewise linear path | PositionAnimator_paped
i (keyValueType 0).
bositionAnimator soli PositionAnimater with a velocity spline
e —SP Mindego (keyType 4).0ver a piecewise linear path | PositionAnimator_spline
(keyValueType 0).
PT Default Superscape |Procedural texture with default values. |PT_Default
PT_Gradient1 Superscape |Simple‘gradient - rectangle + single cell. |PT_Gradient1
PT_Gradient2 Superscape Sifiple grad|er_1t ) bnck + 16 cells + PT_Gradient2
roughness + distortion.
PT_Gradient3 Superscape Simple grad'e'?t - weave + 16 cells + PT_Gradient3
roughness + distortion.
PT_Gradient4 Superscape Simple grad|er_1t ) hgxagonal + 16 cells + PT_Gradient4
roughness + distortion.
PT_Gradientb Superscape Simple gradient - ring + 4 cells + PT_Gradient5
roughness.
PT_Horizon Superscape Horizon Fextur_e ) h|_gh roughness + PT_Horizon
low/medium distortion.
bT Marble Superscape Marble texture - multiple bWeights + PT Marble
unequal warpmap knots.
PT_PinkGranite Superscape Granite texture - plasma based + high PT_PinkGranite
roughness.
Brickwork texture - brick tiling + multiple
PT_Brickwork Superscape |aWeights + multiple knots + low PT Brickwork
roughness.
Fabric texture - weave tiling + low
PT_Fabric Superscape |roughness + low distortion + multiple PT_Fabric
aWeights.
Multi-resolution homogeneous
Quad_GA_BIFS VUB quadrilateral mesh (uniformSplit = 1). Sﬁgg_tﬂe(\;hQaigaLeL\é?/’z
Animation of the gridCoord field. - ’ -
Multi-resolution homogeneous
Quad_LA_BIFS VUB quadrilateral mesh (uniformSplit = 1). Quad_MG, Quad_Lev0,

Different resolution levels are displayed
by animating the displayLevel field

Quad_Lev1, Quad_L

ev2

© ISO/IEC 2009 — All rights reserved
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Name (for bitstream Provider |Content Reference file (.wrl)
filename, add .mp4)
Multi-resolution homogeneous
Quad_OA_BIFS VUB quadrilateral mesh (uniformSplit = 1). gﬂig_ﬁﬂe(\;thiiaLT_\é?/’Z
Animation of the vertexOffset field. - ' -
. Combination of two NonLinearDeformer
Shell Mindego that twist and taper a rectangular object. Shell
SkinnedModel INT e e cofloction of S5 aodan. | SkinnedModel
by-usthgthe-colectionof-SBnodes:
Multi-resolution non-homogeneous Sphere_MG, Sphere_Lev0,
Sphere JGA_BIFS VUB mesh. Animation of the gridCoord field. |Sphere Lev1, Sphere (cev2
Ss Mindego Shows a simple subdivision surface. Ss
SS_Brithey Superscape i);tgglded Loop subdivision static biped SS_Britney
SS_BritheyDance Superscape Extended Loop subdivision animated SS_BritneyDance
biped model.
SS_Golffish Superscape 'I'Exten_decj Loop subdivision textured SS_Goldfish
goldfish" model.
Ss im Mindeqo Shows a simple subdivision surface with ss.im
Mg 9 4 sectors with a texture mapped. Mg
SS_RogDance Superscape 'I'Extended !.‘OOp subdivision animated SS_RooDance
kangaroo" model.
SS_RodFlip Superscape 'I'Extended L_oop subdivision animated SS_RooFlip
kangaroo" model.
SS_Shark Superscape 'I'Extencied Loop subdivision:animated SS_Shark
shark" model.
: . Two crossing cylinderscas ‘subdivision :
Tagpipes Mindego surfaces with sectors'\fagged. Tagpipes
: . . Same as tagpipes:sample with flatness . .
Tagpipep_anim Mindego of sectors animated. Tagpipes_anim
Taper Mindego NoanearDefqrmer that tapers a Taper
rectangular.object.
Multi-reselution non-homogeneous
mesh with uniform distributed reference |Torus_MG, Torus_Lev0,
Torus_(G LA BIFS VUB grid. Different resolution levels are Torus_Lev1, Torus_Lev2,
displayed by animating the displayLevel |Torus_Lev3. Torus_Lev4
field.
Multi-resolution non-homogeneous Torus_MG, Torus_Lev0,
Torus_(G OA BIFS VUB mesh with uniform distributed reference |Torus_Lev1, Torus_Lev2,
grid. Animation of the vertexOffset field. |Torus Lev3. Torus Lev4
. . NonLinearDeformer that twists a .
Twist Mindego X Twist
rectangular object.
cube2sphere_morph~| INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_cube
_cube obtained by morphing one base shape
and four target shapes with weights 0 0
00.
cube2sphere _morph | INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph dome
_dome obtained by morphing one base shape
and four target shapes with weights 0 1
00.
cube2sphere_morph |INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_etoile
_etoile obtained by morphing one base shape
and four target shapes with weights 0 0
10.
cube2sphere_morph | INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_forme
_forme obtained by morphing one base shape
and four target shapes with weights 0 0
01.
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Name (for bitstream

filename, add .mp4) Provider |Content Reference file (.wrl)
cube2sphere_morph | INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_sphere
_sphere obtained by morphing one base shape
and four target shapes with weights 1 0
00.
cube2sphere_morph | INT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_rando
_random obtained by morphing one base shape |m
andfourtarget shapes-with-weights 0.3
0.50.10.1.
cube2sphere_morph | INT-ARTEMIS | MorphShape node and BBA stream test: | cube2sphere_merph| anim
| anim animated mesh obtained by morphing
into a morph space with one base shape
and four target shapes.
shuttle ETH Zurich |DIBR2: SimpleTextureV2 node test: shuttle
shuttle with novel fields (normal,
splatU/V).
lower ETH Zurich |DIBR2: PointTextureV2 node test: flower. [flower
with novel fields (normal, splatU/V).
m FhG-HHI MultiTexture and MultiTextureCoord tm
node test: 3D Temple model witti4
Textures.
/CAnimV2 INT-ARTEMIS | SBVCAnimationV2 node {est animation |VCAnimV2
of a virtual character by.using advanced
control.
DI-PT-pos-ori-fov- SAMSUNG | Depthimage node with exposedFields DI-PT-pos-ori-fov-plahe-
blane-ortho AIT (position, orientation, fieldofview, ortho
nearplane, farplane and orthographic)
for PointTexture node.
DI-ST-fov-pos-plane SAMSUNG | Depthlmage node with exposedFields DI-ST-fov-pos-plane
AIT (fieldofview, orientation, nearplane and
farplane) for SimpleTexture node.
DI-ST-ori-plane-fov SAMSUNG |Depthimage node with exposedFields DI-ST-ori-plane-fov
AIT (orientation, nearplane, farplane and
fieldofview) for SimpleTexture node.
CityFootPrintStatic TFrance FootPlrlntSetNo.de.The building cityFootPrintStatic
€lecom footprints of a city.
CityFootPrintStaticBuf France FootPlrlntSetNo.de. The building cityFootPrintStaticBuffer
er Telecom footprints of a city.
. . France FootPrintSetNode: The building . .
CityFootPrintLOD Telecom footprints of a city with LOD. cityFootPrintLOD
CityFootPrintLODBuff France FootPrintSetNode:The building . .
Br Telecom footprints of a city with LOD. cityFootPrintLODBuffer
FootPrintSetNode:The building
CityFootPrintLOD_0_ France footprints of a city with LOD using the . .
D01 Telecom compression based on the scene cityFootPrintLOD_0_D01
accuracy.
FootPrintSetNode: The building
cityFootPrintLOD_0_ France footprints of a city with LOD using the cityFootPrintLOD_0_001Buff
001Buffer Telecom compression based on the scene er
accuracy.
cityStatic TFrance F_ootPrintSetNode:The 3D building of a cityStatic
elecom city.
cityStaticBuffer TFrance F.ootPrintSetNode:The 3D building of a cityStaticBuffer
elecom city.
France FootPrintSetNode:The 3D building of a
cityDynamic Telecom city with LOD using the compression cityDynamic

based on the scene accuracy.
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Name (for bitstream Provider |Content Reference file (.wrl)
filename, add .mp4)

France FootPrintSetNode:The 3D building of a
cityDynamicBuffer T city with LOD using the compression cityDynamicBuffer

elecom

based on the scene accuracy.

France FootPrintSetNode:The complex 3D
house house

Telecom model of a house.

. . University of | Shadow: Animated windmill, that casts . .

windmill e i i b et onrd windmill

Hmenad shadews-onthe-ground:

University of Shadow: Several cubes with different
transpaient I y transparency cast shadows on the transparent
menau
ground.

4.1.2.4 [Tolerance
There ig no tolerance. The diagnosis is pass or fail.
4.1.3 Rendering conformance
4.1.3.1 |Conformance requirements
All tools|with non-trivial algorithms shall be tested for rendering conformance.
4.1.3.2 [Measurement procedure and tolerance
4.1.3.2. ProceduralTexture
Nodes: ProceduralTexture
Providef: Superscape
Bitstreams: PT_Default, PT_Gradient1{ PT_Gradient2, PT_Gradient3, PT_Gradient4, PT_Gradient5
PT_Hor|zon, PT_Marble, PT_PinkGranité, PT_Brickwork, PT_Fabric
Proceddral textures are a function-of-the supplied parameters.
While réndering is not required to be color exact - color depth will vary between terminals - the texturg
structur¢ must be pixel exact. In particular the (distorted) cell outline, cell positioning, and the interior of
plasma pased texturesdmust be preserved.
4.2 E]ementary, bitstreams
4.2.1 Common conformance point
4.2.1.1 Bitstream conformance
42111 Conformance requirements

AFX bitstreams shall comply with the objectTypelndication and DecoderSpecificinfo semantics specification in

7.2.6 of

4.21.1.2

The syn

ISO/IEC 14496-1:2004.

Measurement procedure

tax of the AFX bitstreams shall meet the requirements specified in 7.2.6 of ISO/IEC 14496-1:2004.

© ISO/IEC 2009 — All rights reserved



https://standardsiso.com/api/?name=b68593b5a5d7f3caa54a11f364b95584

ISO/IEC 14496-27:2009(E)

4.21.1.3 Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
4.2.2 Geometry bitstreams

4.2.2.1 3DMC extension

The 3D mesh object is a 3D polygonal model that can be represented as an IndexedFaceSet in Bl

FS. It is

ertices (connectivity), and optionally by colours, normals, and texture coordinates (properties). Rrop
not affect the 3D geometry, but influence the way the model is shaded.

BD mesh coding (3DMC) extension addresses the efficient coding of 3D mesh object. It comprises
method and several options. The basic 3DMC extension method operates on manifeldmodel and
ncremental representation of single resolution 3D model. The model may be triangular or polygon
atter are triangulated for coding purposes and are fully recovered in the decoder.;Options include: (a)
or error resilience; (b) vertex order and face order preserving; (c) efficient texture mapping; and (d)
or non-manifold and non-orientable model.

1.2.2.1.1 Conformance points

1.2.2.1.1.1 Covered functionalities

he conformance points for compression of 3DMC .extension cover basic compression, b
compatibility, forward compatibility, error resilience support, backward compatibility with error re
orward compatibility with error resilience, vertex .order and face order preserving, support
manifold/non-orientable model (stitch), and efficient-iexture mapping. These functionalities relate
compressed representation of the IndexedFaceSet node carried by the BitWrapper node as desg
y.2.2.23 of ISO/IEC 14496-11:2005.

A\s for carriage of compressed representation by the IndexedFaceSet node using the BitWrapper nod
be carried either in a separate stream>or within the scene stream (BIFS stream). Therefore, compre
BDMC extension shall also be tested\together with this node.

The following Subclauses specify the normative tests for verifying conformance of 3DMC e

compressed bitstreams and\"3DMC extension decoder. Those normative tests make use of tg
bitstream test suites).

1.2.2.1.2 Bitstream’conformance

1.2.2.1.2.1 Conformance requirements

BIFS sttreams shall comply with the specifications for compression of 3DMC exten
SO/IEC14496-16:2006/Amd1:2007 and 7.2.2.23 of ISO/IEC 14496-11:2005.

fefined by the position of its vertices (geometry), by the association between each face and its Slistaining

rties do

a basic
features
al — the
support
support

hckward
Silience,
of non-

to the
ribed in

e, it can
ssion of

ktension
st data

Bion  in

1.2.2.1.2.2 Measurement procedure

Syntax of the BIFS stream shall meet the requirements of compression of 3DMC extension in

ISO/IEC 14496-16:2006/Amd1:2007 and 7.2.2.23 of ISO/IEC 14496-11:2005.

422123 Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
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42213

4.2.21.31

Terminal conformance

Conformance requirements

A compliant decoder shall implement a decoding process that is equivalent to the one specified in
ISO/IEC 14496-16:2006/Amd1:2007 and meets all the general requirements, defined in the document, which
apply for the functionalities considered. The decoder shall decode bitstreams with any options or parameters
with values permitted for the functionalities. In the case of using BIFS for scene representation, the decoding
process that is specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.

4.2.21.3.2 Test bitstreams
Purposg 1 (URL): Exercise the basic compression, backward compatibility, forward compatibility, -erro
resilienge support, backward compatibility with error resilience, forward compatibility with errorresilience
vertex qrder and face order preserving, support of non-manifold/non-orientable model (stitch), and efficien
texture mapping functionalities of MPEG-4 3DMC extension compression carried in a separate-“stream fromn
the scene stream.
Purposg 2 (Buffer): Exercise the basic compression, backward compatibility, forwmard compatibility, erro
resiliendge support, backward compatibility with error resilience, forward compatibility with error resilience
vertex qrder and face order preserving, support of non-manifold/non-orientable-model (stitch), and efficien
texture mapping functionalities of MPEG-4 3DMC extension compression carrieédyin a BIFS scene stream.
Files:
Name Attribute Bitstream (.mp4) Reference file (.wrl)
Use of URL field in the Bitwrapper node. Use of
BASICH#1-1 |Pasic compression of polygonal 3D mesh with < pg)c_opject #1-1 | BASIC-objectt1-1
geometry, connectivity, color, normal, and texture
coordinates.
Use of URL field in the Bitwrapper node. Use of
BASIC#1-2 |Pasic compression of triangle 3D mesh with BASIC-object #1-2 | BASIC-object#1-2
geometry, connectivity, color, normal-and texture
coordinates composed of 1 connected component.
Use of URL field in the Bitwrapper node. Use of
basic compression of triangle 3D mesh with
BASICH1-3 |geometry, connectivity, color, normal, and texture |BASIC-object #1-3 |BASIC-object#1-3
coordinates composedof several connected
components.
Use of URL field-in the Bitwrapper node. Use of . .
CROSS#I-1 | packward conmpatibility. Use of 3DMC decoder. CROSS-object #1-1 | CROSS-object##1-1
CROSS}1-2 | Use of URLHield in the Bitwrapper node. Use of | nphag opject1-2 | CROSS-object#1-2
forward-Compatibility.
ERR_MODE Use of: U.RL field in the B|twrappgr node. Us<.-:‘ of ERR_MODE- ERR_MODE-
#1-1 error re§|llence mode (error reS|'I|e.:r.10e mode: 0, object#1-1 object#1-1
packetsize: 360, boundary predicition type: 0)
ERR_MPDE Use of U.RL field in the B|twrappgr node. Us<.-:‘ of ERR_MODE- ERR_MODE-
#1-2 error resilience mode (error resilience mode: 0, obieoti4=2 obieoti4=2
packetsize: 360, boundary predicition type: 1) 4 4
ERR_MODE Use of U.RL field in the B|twrapp§r node. Us<.-:‘ of ERR_MODE- ERR_MODE-
213 error re§|llence mode (error reS|'I|(.ar.10e mode: 1, object#1-3 object#1-3
packetsize: 360, boundary predicition type: 0)
ERR_MODE Use of U.RL field in the B|twrapp§r node. Usg of ERR_MODE- ERR_MODE-
21-4 error re§|llence mode (error reS|_I|(_ar_10e mode: 1, objecti1-4 objectt1-4
packetsize: 360, boundary predicition type: 1)
10 © ISO/IEC 2009 — All rights reserved
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Name

Attribute

Bitstream (.mp4)

Reference file (.wrl)

ERR_CROS
S#1-1

Use of URL field in the Bitwrapper node. Use of
backward compatibility and error resilience mode
(error resilience mode: 0, packetsize: 360,
boundary predicition type: 0). Use of 3DMC
decoder.

ERR_CROSS-
object#1-1

ERR_CROSS -
object#1-1

ERR_CROS
#1-2

Use of URL field in the Bitwrapper node. Use of
forward compatibility and error resilience mode
(error resilience mode: 0, packetsize: 360,

ERR_CROSS -
object#1-2

ERR_CROSS -
object#1-2

boundary predicition type: 0)

DRDER#1-1

Use of URL field in the Bitwrapper node. Use of
vertex order preserving coded at the unit of IFS

ORDER-object#1-1

ORDER :object#1-1

DRDER#1-2

Use of URL field in the Bitwrapper node. Use of
vertex order preserving coded at the unit of CC

ORDER -object#1-2

ORDER -object#1-2

DRDER#1-3

Use of URL field in the Bitwrapper node. Use of
face order preserving coded at the unit of IFS

ORDER -object#1-3

ORDER -obj¢ct#1-3

DRDER#1-4

Use of URL field in the Bitwrapper node. Use of
face order preserving coded at the unit of CC

ORDER -object#1-4

ORDER -obj¢ct#1-4

DRDER#1-5

Use of URL field in the Bitwrapper node. Use of
vertex order and face order preserving coded at
the unit of IFS

ORDER -object#1-5

ORDER -obj¢ct#1-5

DRDER#1-6

Use of URL field in the Bitwrapper node. Use of
vertex order and face order preserving coded at
the unit of CC

ORDER -object#1-6

ORDER -obj¢ct#1-6

STITCH#1-1

Use of URL field in the Bitwrapper node. Use of
support of non-manifold model.

STITCH-object#1-1

STITCH -object#1-1

STITCH#1-2

Use of URL field in the Bitwrapper node: Use of
support of non-manifold and non-qrientable model.

STITCH -object#1-2

STITCH -obj¢ct#1-2

FC#1-1

Use of URL field in the Bitwrappef-hode. Use of
efficient texture mapping with-use of
Adaptive_quant_texCoord_mode.

TC-object#1-1

=y

TC-object#1-

[C#1-2

Use of URL field in the'Bitwrapper node. Use of
efficient texture mapping with no use of
Adaptive_quant texCoord_mode.

TC-object#1-2

N

TC-object#1-

BASIC#2-1

Use of buffer field' in the Bitwrapper node. Use of
basic compression of polygonal 3D mesh with
geometry~connectivity, color, normal, and texture
coordinates.

BASIC-object #2-1

BASIC-objec}#2-1

BASIC#2-2

Usé-of*buffer field in the Bitwrapper node. Use of
basic compression of triangle 3D mesh with
geometry, connectivity, color, normal, and texture
coordinates composed of 1 connected component.

BASIC-object #2-2

BASIC-objec}#2-2

BASIC#2-3

Use of buffer field in the Bitwrapper node. Use of
basic compression of triangle 3D mesh with
geometry, connectivity, color, normal, and texture

BASIC-object #2-3

BASIC-objecl#2-3

coordinates composed of several connected
components.

CROSS#2-1

Use of buffer field in the Bitwrapper node. Use of
backward compatibility. Use of 3DMC decoder.

CROSS-object #2-1

CROSS-object#2-1

CROSS#2-2

Use of buffer field in the Bitwrapper node. Use of
forward compatibility.

CROSS -object #2-2

CROSS -object#2-2

ERR_MODE
#2-1

Use of buffer field in the Bitwrapper node. Use of
error resilience mode (error resilience mode: 0,
packetsize: 360, boundary predicition type: 0)

ERR_MODE-
object#2-1

ERR_MODE -
object#2-1

© ISO/IEC 2009 — All rights reserved
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Name Attribute Bitstream (.mp4) Reference file (.wrl)
ERR_MODE Use of byffer field in the Bitwrapper node. U§e of ERR_MODE - ERR_MODE -
#0.9 error re§|llence mode (error reS|'I|(.ar.10e mode: 0, object#2-2 object#2-2
packetsize: 360, boundary predicition type: 1)
ERR_MODE Use of bgffer field in the Bltwrapper node. U§e of ERR_MODE - ERR_MODE -
493 error re§|llence mode (error reS|_I|(_ar_10e mode: 1, object#2-3 object#2-3
packetsize: 360, boundary predicition type: 0)
ERR_MoDE |56 Ofbuffer feld 1 e Biturapoer node. Use o |erR opE- | ERR_MODE
#2-4 packetsize: 360, boundary predicition type: 1) objectiz-4 objecti2-4
Use of buffer field in the Bitwrapper node. Use of
ERR_CROS backwarq _compatlblhty and error r'e5|.I|ence mode ERR_CROSS- ERR_CROSS”
S#-1 (error resilience mode: 0, packetsize: 360, obiect#2-1 obiect#2.1
boundary predicition type: 0). Use of 3DMC ) )
decoder.
Use of buffer field in the Bitwrapper node.Use of
ERR_CROS |forward compatibility and error resilience mode ERR_CROSS - ERR_CROSS -
S#2-2 (error resilience mode: 0, packetsize: 360, object#2-2 object#2-2
boundary predicition type: 0)
_4 | Use of buffer field in the Bitwrapper node. Use of i ) o i
ORDERI#2 ! vertex order preserving coded at the unit of IFS ORDER-object#2-1 | ORDER -object#2-1
ORDEIJ#2-2 Use of buffer field |n'the Bitwrapper nodg. Use of ORDER -object#2-2 | ORDER -object#2-2
vertex order preserving coded at the unit of CC

ORDERy2-3 | Use of buffer field in the Bitwrapper node. Use of | opeg _opject#2-3 | ORDER -object#2-3
face order preserving coded at the unit of IFS

ORDERy#2-4 | e of buffer field in the Bitwrapper node. Use of, ™/ 5oner opjectit-4 | ORDER -object#2-4
face order preserving coded at the unit of CC
Use of buffer field in the Bitwrapper node. Use of

ORDER#2-5 | vertex order and face order preserving céded at ORDER -object#2-5 |ORDER -object#2-5
the unit of IFS
Use of buffer field in the Bitwrapper'node. Use of

ORDER#2-6 | vertex order and face order preserving coded at ORDER -object#2-6 |ORDER -object#2-6
the unit of CC

STITCH#-1 | Use of buffer field in the Bitwrapper node. Use of | griropy opjectiz-1 | STITCH -objectt2-1
support of non-manifol@:model.

STITCH#-2 | Use of buffer field in the Bitwrapper node. Use of | griroy _opjectitn-2 | STITCH -object#i2-2
support of non-manifold and non-orientable model.
Use of buffer. field in the Bitwrapper node. Use of

TC#2-1 efficient texture mapping with use of TC-object#2-1 TC-object#2-1
Adaptivesquant_texCoord _mode.
Use aof;buffer field in the Bitwrapper node. Use of

TC#2-2 efficient texture mapping with no use of TC-object#2-2 TC-object#2-2
Adaptive_quant_texCoord_mode.

4.221.3.3 Measurement procedure

The terminal should produce a formatted output giving the reconstructed fields of IndexedFaceSet. The
decoder shall be able to decode the bitstreams provided as described in 4.2.2.1.3.2.

422134

Tolerance

The diagnosis is to check whether the field data (geometry, connectivity, and properties) of IndexedFaceSet
node that is decoded from “.mp4” files correspond with the node included in the provided reference “.wrl” files.

12
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4.2.2.2 Wavelet subdivision surfaces
4.2.2.21 Bitstream conformance

422211 Conformance requirements

BIFS streams shall comply with the specifications in 5.1 of ISO/IEC 14496-16:2006.

422212 Measurement procedure

Syntax of the BIFS stream shall meet the requirements of 5.1 of ISO/IEC 14496-16:2006.

1.2.2.2.1.3 Tolerance

here is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
1.2.2.2.2 Terminal conformance

1.2.2.2.2.1 Conformance requirements

WaveletSubdivisionSurface conformance points are the following:

p  The ability to specify the number of components used in thexeconstruction process;

b The ability to specify whether the wavelet coefficients ate in local or global coordinates;
p The ability to specify the number of bitplanes used4o decode each coordinate;

b The ability to specify which part of the mesh.i§'to be reconstructed with a given coefficients packet

1.2.2.2.2.2 Test bitstreams

Model . InfQut- | Complete/ N .
name Provider band Partial Global/Local | Quantisation | Bitstream (Jmp4)
(10, 10, 10) | bunny ICG1p1010
G b b —
bunn UPM | c %20 740,09, 08) | bunny_ICG1p008
Y L (n, t, 1) (10, 10, 10) bunny_ICL1P1010
» 2 17(10,09, 08) | bunny_ICL1p0908
(10, 10, 10) | venus_OCG101010
G(x,y, 2)
venus UPM 0 o (10, 09, 08) | venus_OCG100908
L (n. t. 1) (10, 10, 10) | venus_OCL101010
» 201710, 09, 08) | venus_OCL100908
G (x . 2) (10, 10, 10) bunny IPG1p1010
I o Tal RN 1 D (10, 09, 08) bUﬂny_lPG1 0908
IJUIIIIy T 1arficC TTICUUNTT T\X T T (10’ 10’ 10) bunny_|PL10101o
L(n t, t)
(10, 09, 08) bunny_IPL100908
G (xy, 2) (10, 10, 10) | venus_OPG101010
o (10, 09, 08) | venus_OPG100908
F Tel R&D =] _
venus | France Telecom R& © L (n. t. 1) (10, 10, 10) | venus_OPL101010
' 110,09, 08) | venus_OPL100908
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The name of all bitstreams follow the pattern “modelName_A1A,A3sN;N,N3;.mp4”, where:

e modelName is either “bunny” or “venus”, the corresponding 3D model being, respectively, the well-known
bunny from the Stanford 3D scanning repository or the also classical venus head;

e A, is either “I” or “O”, standing respectively for In-band or Out-band stream;

e A, is either “C” or “P”, indicating respectively an either Complete or Partial spatial coding of the wavelet
coefficient tree forest;

e Asip either “G” or “L”, meaning respectively that the coordinate frame for the 3D details is either Globa
(and hence the coordinates are x, y and z) or Local (and hence the coordinates are n, ¢, and t,);

e Ny, N> and N; are integers between 8 and 10 (printed with two digits) reflecting the number of bits devoted
to the quantisation of the first, second and third coordinate, respectively.

For instance, “bunny_ICG100908.mp4” is the WaveletSubdivisionSurface representation of {the bunny mode|
in an ip-band stream with complete spatial encoding, global coordinates, and different quantisation fo
differen{ components (10 for x, 9 for y and 8 for z).

4.22.2.2.3 Measurement procedure

The terminal should produce a formatted output giving the reconstructed mesh with the available decodeg
wavelet|coefficients. The output is to include

e ThelWaveletSubdivisionSurface object
e TheBasemesh field.
422224 Tolerance

The cophformance is passed when the reconstructed mesh reflects the correct mesh, as defined in
ISO/IEQ 14496-16:2006. The rendering functionality must be observed visually.

4.2.2.3 [MeshGrid

MeshGrjid surface representation describes the model both as a mesh (the connectivity wireframe), and as 3
volume purrounding the mesh (the reference grid), as described in 4.3.4 of ISO/IEC 14496-16:2006. The fields
of the MeshGrid node are encoded either by BIFS, or in a compressed representation as a binary stream as
explaingd in 5.2 of ISO/IEC 14496-16:2006. In both cases the information needs to be decoded to obtain the
model &s given in 5.2.3 of ISO/IEC 14496-16:2006. The animation of the mesh is done either by changing the
coordingtes of the vertices, or indirectly by changing the coordinates of the reference-grid points or the
vertices|offsets as described in 4.3.4.3 of ISO/IEC 14496-16:2006.

4.2.2.3. Conformance points

4.2.2.3.1.1 Covered functionalities

The conformance points for MeshGrid covers the decoding of the BIFS encoded fields, the decoding of the
compressed representation, the animation of the reference-grid points, and the animation of the vertices
offsets to achieve the movement of the vertices. The compressed representation is carried by the BitWrapper
node as described in 7.2.2.23 of ISO/IEC 14496-11:2005. The animation functionality is independent of the
encoding method of the fields, whether they are encoded by BIFS or by the compressed representation.

As for carriage of compressed representation of MeshGrid node using BitWrapper node, it can be carried

either in a separate stream (outband scenario) or within the scene stream, the BIFS stream (inband scenario).
Therefore, MeshGrid shall also be tested together with this node as described in ISO/IEC 14496-11:2005.
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The following Subclauses specify the normative tests for verifying conformance of MeshGrid bitstream and
MeshGrid decoder. Those normative tests make use of test data (bitstream test suites) provided as an
electronic annex to this document, and of a software verifier specified in ISO/IEC 14496-5:2001/Amd7:2005

with source code available in electronic format.
4.2.2.3.2 Bitstream conformance

42.2.3.21 Conformance requirements

IFS streams shall comply with the specifications in 5.2 of ISO/IEC 14496-16:2006.

1.2.2.3.2.2 Measurement procedure

Syntax of the BIFS stream shall meet the requirements of 5.2 of ISO/IEC 14496-16:2006.

1.2.2.3.2.3 Tolerance

[here is no tolerance for bitstream syntax checking. The diagnosis is pass orfail.
1.2.2.3.3 Terminal conformance

1.2.2.3.3.1 Conformance requirements

The terminal shall decode the BIFS stream and initialize the fields of the object of 4
SO/IEC 14496-16:2006.

1.2.2.3.3.2 Test bitstreams

1.2.2.3.3.2.1 Test bitstreams for encodingwith BIFS

n the case of using BIFS for scene representation for encoding the fields of the MeshGrid node, a ded

3.4 of

oding is

Provider | Description

filename, add .mp4) (-xml)

equired, and the appropriate fields-'of the MeshGrid node are initialized, as specified in 4.8.4.2 of
SO/IEC 14496-16:2006.
Name (for bitstream Reference file

Multi-resolution non-homogeneous mesh with uniform
forus C LA BIFS VUB |distributed reference grid. Different resolution levels are | Torus_B
displayed by animating the displayLevel field.

FS

Multi-resolution non-homogeneous mesh with uniform
forus_ C_OA~BIFS VUB |distributed reference grid. Animation of the vertexOffset Torus_B
field.

FS

Multi-resolution non-homogeneous mesh with non-uniform
Hurmanoid_LA_BIFS VUB |distributed reference grid. Different resolution levels are Humano

d_BIFS

displayed by animating the displayLevel field.

Multi-resolution non-homogeneous mesh with non-uniform

Humanoid_OA BIFS VUB |distributed reference grid. Animation of the vertexOffset Humanoid_BIFS

field.

Multi-resolution non-homogeneous mesh. Animation of

Sphere_GA_BIFS VUB the gridCoord field.

Sphere_BIFS

Multi-resolution homogeneous quadrilateral mesh

Quad_LA_BIFS VUB | (uniformSplit = 1). Different resolution levels are displayed |Quad_BIFS
by animating the displayLevel field.
Quad_OA_BIFS VUB Multi-resolution homogeneous quadrilateral mesh Quad_BIFS

(uniformSplit = 1). Animation of the vertexOffset field.

© ISO/IEC 2009 — All rights reserved
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Name (for bitstream
filename, add .mp4)

Provider

Description

Reference file
(-xml)

Multi-resolution homogeneous quadrilateral mesh

Quad_GA_BIFS VUB | (uniformSplit = 1). Animation of the gridCoord field. Quad_BIFS
Multi-resolution cyclic quadrilateral mesh (uniformSplit =

Cyclic_LA_BIFS VUB | 1). Different resolution levels are displayed by animating | Cyclic_BIFS
the displayLevel field.

Cydic QA BIFS | VUB | e O s ofoat fer O SPIZ | cyolic BIFS

Cyclic_GA BIFS VUB Multi-resolution cyclic quadrilateral mesh (uniformSplit = Cyclic_BIFS

1). Animation of the gridCoord field.

4.2.2.3.3.2.2

The outpand scenario shall be tested with the BitWrapper node. The bitstream is specified‘in the url field of
the BitWrapper node. The animation functionality is the same as in the case of using BIFS for sceng

Test bitstreams for outband encoding

representation for encoding the fields as specified in 4.2.2.3.3.2.1.
Name (for bitstream Provider | Describtion Reference file
filenamp, add .mp4) P (-xml)
Multi-resolution non-homogeneous mesh with uniform
Torus_¢_URL VUB distributed reference grid. Torus_MG.
Humandid_URL VUB Mult!-resolut|on non-homogeneous mesh with non-uniform Humanoid_MG
distributed reference grid.
Multi-resolution homogeneoUs quadrilateral mesh
Quad_URL VUB (uniformSplit = 1), Quad_MG
Cyclic URL VUB | Multi-resolution cyclic guadrilateral mesh (uniformSplit = 1). | Cyclic MG
4.2.2.3.3.2.3 Test bitstreams for inband encoding
The inb@nd scenario shall be tested with the BitWrapper node. The bitstream is specified in the buffer field of

the BitWrapper node. The animationfunctionality is the same as in the case of using BIFS for sceng

representation for encoding the fields\as specified in 4.2.2.3.3.2.1.

Name (for bitstream Pravider | Description Reference file

filenamp, add .mp4) P (-xml)
Multi-resolution non-homogeneous mesh with uniform

Torus_ ¢ LA BUFRER| VUB |distributed reference grid. Different resolution levels are |Torus_ MG
displayed by animating the displayLevel field

, Multi-resolution non-homogeneous mesh with non-

gumanc id_L AxBUFFE VUB uniform distributed reference grid. Different resolution Humanoid_MG
levels are displayed by animating the displayLevel field
Multi=resoitution homogeneous quadriiateral mesh
(uniformSplit = 1).

Quad_LA_BUFFER VuB Different resolution levels are displayed by animating the Quad_MG
displayLevel field
Multi-resolution cyclic quadrilateral mesh (uniformSplit =

Cyclic_LA_BUFFER VUB |1). Different resolution levels are displayed by animating |Cyclic_MG
the displayLevel field

16
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4.2.2.3.3.3 Measurement procedure

The terminal shall produce the rendered image and a formatted output giving the reconstructed fields of the
MeshGrid object from the bitstream as described in 4.2.2.3.3.2. The decoder shall be able to decode the
bitstreams provided as described in 4.2.2.3.3.2. The output should include the description of the following
fields of the node description defined in 4.3.4 of ISO/IEC 14496-16:2006:

e The fields from the DecoderSpecificinfo of MeshGrid in the DecoderInfo section.

The grirlf‘nnrrl field of MeshGrid as a formatted nnfpn’r inthe ReferenceGrid section

b The coord, vertexLink and vertexOffset fields as a formatted output, in the ConnectivityWireframe $ection.

b The coordIndex field as a formatted output in the Triangles section.
1.2.2.3.3.4 Output format

he output format is in XML. An example is the following:
<?xml version="1.0"7?>

<MeshGrid>

<DecoderInfo
levelsU="5" levelsV="5" levelsW="5"
slicesU="49" gslicesV="49" slicesW="33"
HasConnectivityInfo="true" HasRefinementInfo="true"
HasRepositionInfo="true" HasGridInfo="false"
MeshType="Generic" SameBorderDirection="false" UniformSplit="false"
cyclicU="false" cyclicV="false" cyclieW="false"
refineBits="1" fullRefine="false"
gridScaleX="-1" gridScaleY="-1"%gridScaleZ="-1">

</DecoderInfo>

<ReferenceGrid>
<depth w="0">
<width v="0">
<height u="0" &%="-2.000" y="-2.000" z="-1.000"></height>
<height u="1Y x="-1.083" y="-2.000" z="-1.000"></height>
<height u="2" x="-0.167" y="-2.000" z="-1.000"></height>
</width>

<width v="%15">
<hedight u="0" x="-2.000" y="11.750" z="-1.000"></height>
<height u="1" x="-1.083" y="11.750" z="-1.000"></height>
<héight u="2" x="-0.167" y="11.750" z="-1.000"></height>
<Y width>
</depth>

<depth w="21">
<width v="0">
<height u="0" x="-2.000" y="-2.000" z="13.438"></height>
<height u="1" x="-1.083" y="-2.000" z="13.438"></height>

heicoht ="2n —n_0 1g7n ,—n_5 QAQ" Z-—113 A3gun heicht
= Z =

</width>

<width v="15">
<height u="0" x="-2.000" y="11.750" z="13.438"></height>
<height u="1" x="-1.083" y="11.750" z="13.438"></height>
<height u="2" x="-0.167" y="11.750" z="13.438"></height>
</width>
</depth>
</ReferenceGrid>
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<ConnectivityWireframe>
<resolution level="0">
<vertex index="0"
u="5" v="16" w="16"
offset="0.865" borderDir="BACK"
x="1.790" y="12.667" z="10.000"

linkNextl="1" linkNext2="2" linkPrevl="6" linkPrev2="11">
</vertex>

<vertex index="12"
u:I|42|I v:ll32l| W:"16"
offset="0.317" borderDir="FRONT"
x="36.790" y="27.333" z="10.000"

linkNextl="15" linkNext2="9" linkPrevl="8" linkPrev2="7">
</vertex>
</resolution>

<resolution level="4">
<vertex index="1725"
u:I|3I| V:I|21ll W:lll7l|
offset="0.125" borderDir="LEFT"
x="0.750" y="17.135" z="10.688"

linkNextl="1674" linkNext2="1676" linkPrevl="1716" 1linkPrev2="2073">
</vertex>

<vertex index="375"
u:I|44II v:|I26I| W:"16"
offset="0.042" borderDir="RIGHT"
x="38.333" y="21.872" z="10.000"

1linkNextl1l="1597" linkNext2="6377" linkPrevl1="6376" linkPrev2="1619">
</vertex>

</resolution>
</ConnectivityWireframe>

<Triangles>

<resolution level="0">
<triangle index1="0" index2=}2" index3="6"></triangle>
<triangle index1="0" index2='1" index3="4"></triangle>
<triangle indexl1="0" index2="4" index3="2"></triangle>

</resolution>

<resolution level="4">
<triangle indexl=Y1725" index2="1674" index3="1676"></triangle>
<triangle index¥="1716" index2="1725" index3="1676"></triangle>
<triangle index1="1716" index2="1676" index3="1679"></triangle>

</resolutibmny
</Trianglesx>
</MedgdhGrid>

The ReferenceGrid section lists the grid points, and the values for (u, v, w) represent the position of a grig

point in [the grid-array, while the values for (x, y, z) represent the coordinates of the grid point, as defined ir
4.3.4.1.1 of ISO/IEC 14496-16:2006.

The ConnectivityWireframe section lists, for each resolution level, the vertices in the order they are decoded
and their attributes as defined in the Subclause from below of ISO/IEC 14496-16:2006: (1) the order in the list
(index), (2) the position (u, v, w) of a grid point to which the vertex is attached (Subclause 4.3.4.3.2), (3) the
offset (offset) (Subclauses 4.3.4.3.2 and 5.2.3.3), (4) the border direction (borderDir) (Subclauses 4.3.4.3.2

and 5.2.3.1), (5) the coordinates (x, y, z) (Subclauses 4.3.4.3.2 and 5.2.3.1), and (6) the two connectivity
vectors (Subclause 5.2.3.1).

The Triangles section gives, for each resolution level, the list of triangles where indexl, index2 and index3

are the indices of the vertices from the ConnectivityWireframe section. The order of the triangles in the list is
not imposed.
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4.2.2.3.3.5 Tolerance

2009(E)

The rendering functionality must be observed visually. The conformance is passed when the output of (1) the
object has the same values as the sample, (2) the coordinates (x, y, z) of the grid points from the
gridDescription and of the vertices from the vertexDescription have a maximum error of 1/scaleyy )

compared to the sample values, where scale, ,) are the scaling factors (gridScale) defined for each

of the x,

y, z grid coeficients as specified in 5.2.2.2 of ISO/IEC 14496-16:2006, (3) the remaining fields from the
vertexDescription should have the same values as the sample, and (4) the triangleDescription contains all

the entries in any order.

1.2.2.4 Multiresolution footprint

1.2.2.4.1 Introduction

Some 3D models such as buildings can be well-compressed using a footprint-based representation.
an adaptive streaming of huge models, this coding is based on a multi-resolution»schema well-s

bvailable to encode complex facades and roofs. Due to its compression, the multi-resolution footpri
coding is actually one of the best way to transmit huge city models for geo-visualization applications.

1.2.2.4.2 Conformance points

1.2.2.4.2.1 Covered functionalities

BUFFER), the swap nodes used in building mode™(allowing to replace the encoded building by

econstruction with simple roof superimposition

he following Subclauses specify the normative tests for verifying conformance of the multiresolution
based representation. Those normative\tests make use of test data (bitstream test suites).

1.2.2.4.3 Bitstream conformance

1.2.2.4.3.1 Conformance requirements

SO/IEC 14496-11:2005.

1.2.2.4.3.2 Measurement procedure

SOHEC 14496-11:2005.

graphics on-demand transmission. For the specific case of building models, a procedural represen

[0 allow
ited for
’Fation is
t-based

he conformance points for the multiresolution footprint baséd representation cover the different object type
O=footprint, 1=building), the static (with one level of detail) or dynamic scene (with several levels of detail),
he compression based on the accuracy of the scene, the different fields use in the Bitwrapper node (url or

a more

complex indexedFaceSet), the facades reconstruction with textures or 3D models, the complgx roofs

footprint

BIFS streams shall~comply with the specifications in 4.3.6 of ISO/IEC 14496-16:2006 and 7.2{2.23 of

BIFS streams shall comply with the specifications in 4.3.6 of ISO/IEC 14496-16:2006 and 7.2{2.23 of

422433 Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
4.2.2.44 Terminal conformance

422441 Conformance requirements

A compliant decoder shall implement a decoding process that is equivalent to the one specified in
ISO/IEC 14496-16:2006 and meets all the general requirements, defined in the document, which apply for the
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functionalities considered. The decoder shall decode bitstreams with any options or parameters with values
permitted for the functionalities. In the case of using BIFS for scene representation, the decoding process that
is specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.

4.2.24.4.2 Test bitstreams

Name (for bitstream

filename, add .mp4) Attribute Reference file (.wrl)
BItWrapper node. £
Standalpne_URL Use of URLCTleldm the ntire object coded Standalone_URL
at once.
Standalpne_Buffer ;Jtsgn%LURL field in the BitWrapper node. Entire object coded Standalone_BURer
Partial_PJRL Use of URL in the BitWrapper node. Partially encoded object. |Partial_URL
Partial_BUFFER (L)Jsjtzcotf BUFFER in the BitWrapper node. Partially encoded Partial BUFFER
. Use of URL in the BitWrapper node. Refinement to :
Progresgive_URL Partial_URL. Rrogressive_URL
Progreskive BUFFER Use_of BUFFER in the BitWrapper node. Refinement to Progressive. BUFFER
Partial_Buffer.
4.22.4.4.3 Measurement procedure

The terminal should produce a formatted output giving the reconstructed 3D object with the availablg
refinement Elementary Streams.

422444 Tolerance

The confformance is passed when the reconstructed:3D object reflects the correct 3D object, as defined in
ISO/IEQ 14496-16:2006. The rendering functionality must be observed visually.

4.2.3 Appearance bitstreams

4.2.3.1 |Depth image-based represéntation

Depth image-based representations (DIBR) describe a new family of 3D representations for compute
graphic$ and animation. ldea of'the approach is to build a compact and photo-realistic representation of a 30
object dr scene without using”polygonal mesh. Instead, images accompanied by depth values for each pixe
are usefl. This type of representation allows us to build and render novel views of photo-realistic objects ang
scene without using ttentendous number of polygons. The main formats of the DIBR family are SimpleTexturg
(an image together, with depth array), PointTexture (an image with multiple pixels along each line of sight), ang
Octreelmage (octtree-like data structure together with a set of images containing viewport parameters).

4.2.3.1. Conformance points

423111 Covered functionalities

The conformance points cover the decoding of the BIFS encoded fields and the compressed representation of
Octreelmage node in DIBR formats. The compressed representation is carried by BitWrapper node as
described in 7.2.2.23 of ISO/IEC 14496-11:2005.

As for carriage of compressed representation of Octreelmage node using BitWrapper node, it can be carried
either in a separate stream or within the scene stream (BIFS stream). Therefore, Octreelmage shall be tested
together with this node as described in 7.2.2.23 of ISO/IEC 14496-11:2005.
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The following Subclauses specify the normative tests for verifying conformance of Octreelmage bitstream and

decoder. Those normative tests make use of test data (bitstream test suites) provided as an electroni

C annex

to this document, and of a software verifier specified in ISO/IEC 14496-5:2001/Amd7:2005 with source code

available in electronic format.
4.2.3.1.2 Bitstream conformance

42.31.21 Conformance requirements

IFS streams shall comply with the specifications of Clause 8 of ISO/IEC 14496-11:2005.
1.2.3.1.2.2 Measurement procedure
he syntax of the BIFS stream shall meet the requirements of Clause 8 of ISO/IEC 14496-11:2005.
1.2.3.1.2.3 Tolerance
[here is no tolerance for bitstream syntax checking. The diagnosis is pass orfail.
1.2.3.1.3 Terminal conformance

1.2.3.1.3.1 Conformance requirements

A\ decoder shall implement a decoding process thatvis equivalent to the one spec
SO/IEC 14496-16:2006 and meets all the general requirements, defined in the document, which appl

pbermitted for the functionalities. In the case of using BIFES for scene representation, the decoding prog
s specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.

1.2.3.1.3.2 Measurement procedure

he terminal should produce a formatted. output giving the reconstructed fields of Octreelmage. The
shall be able to decode the bitstreams.provided as described in 4.2.3.1.3.4.

1.2.3.1.3.3 Tolerance

rom “.mp4” files correspond with the node included in the provided reference (“.ref”) files.

1.2.3.1.3.4 Test bitstreams

fied in
y for the

unctionalities considered. The decoder shall decode bitstreams with any options or parameters with values

ess that

decoder

he diagnosis is to check.whether the field data (octree and voxellmagelndex) of Octreelmage node dlecoded

. . Reference file (.ref
Name Attributes Bitstream (.mp4) |~ DIER only)
Use of BitWrapper node. Use of URL field in the . :
; .. | Ol_Bitwrapper- Ol_Bitwrapper-
DIBR-OI-#1 Bltw!'apper node. Non-use of voxellmagelndex. Still URL_ BVO_Still URL_ BVQ still
version of Octreelmage node
Use of BitWrapper node. Use of URL field in the . .
DIBR-OI-#2 |Bitwrapper node. Non-use of voxellmagelndex. OI_Bltwra_pper-URL OI_Bltwra_pper-URL
X ; BVO_Anim BVO_Anim
Animated version of Octreelmage node. - — - -
Use of BitWrapper node. Use of buffer field in the Ol_Bitwrapper- Ol_Bitwrapper-
DIBR-OI-#3 Bltw_rapper node. Non-use of voxellmagelndex. Still Bu?fer_BVO_StiII Bu?fer_BVO_StiII
version of Octreelmage node.
Use of BitWrapper node. Use of buffer field in the Ol_Bitwrapper - Ol_Bitwrapper -

DIBR-OI-#4 |Bitwrapper node. Non-use of voxellmagelndex.
Animated version of Octreelmage node.

Buffer BVO_Anim | Buffer BVO_Anim

DIBR-OI-#5

BitWrapper node. Use of voxellmagelndex. Still _TBVO_Still _TBVO_Stil

Use of BitWrapper node. Use of URL field in the Ol_Bitwrapper-URL | Ol_Bitwrapper-URL
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version of Octreelmage node.

DIBR-O

Use of BitWrapper node. Use of URL field in the
I-#6 |BitWrapper node. Use of voxellmagelndex.
Animated version of Octreelmage node.

Ol_Bitwrapper- Ol_Bitwrapper-
URL_TBVO_Anim |URL_TBVO_Anim

DIBR-O

Use of BitWrapper node. Use of buffer field in the
I-#7 |Bitwrapper node. Use of voxellmagelndex. Still
version of Octreelmage node.

Ol_Bitwrapper- Ol_Bitwrapper-
Buffer TBVO_Still |Buffer TBVO_Still

DIBR-O

Use of BitWrapper node. Use of buffer field in the
I-#8 |Bitwrapper node. Use of voxellmagelndex. Animated

varsion-of Octrealmaaa-nade.
VeFS1o-01 HeeHage-Roae-

Ol_Bitwrapper- Ol_Bitwrapper-
Buffer_ TBVO_Anim |Buffer_ TBVO_Anim

4.2.3.2

4.2.3.2.
Initially,
(Visual

images
multiple
BIFS-co
JPEG 2
of comp

4.2.3.2.]

4.2.3.2.]

The sin
containi

4.2.3.2.

4.2.3.2.

MPEG-4
comply

4.2.3.2.

MPEG-
comply

4.2.3.2.

There is

JPEG 2000 support

Introduction
the only still image formats natively supported by the MPEG-4 specification, othér'than its own, VT(
[exture Coding), were JPEG and PNG. More precisely, only ESs (Elementary Streams) describing stil
according to those formats could be inserted in an MPEG-4 bitstream in thie’natural manner, i.e., by
King them with the other ESs of the compound stream and having an ImadgeTexture node (from the
ded ES of the scene) refer to them. It was impossible to do this for téxtures coded according to the

D00 format, which provides in many cases great advantages over both"JPEG and PNG, both in terms
ression efficiency and multi-resolution handles.

P Conformance points

.1 Covered functionalities

jle conformance point of the JPEG 2000 support,is'to enable the use of ESs (Elementary Streams
g textures coded according to the JPEG 2000¢standard within MPEG-4 bitstreams.

8 Bitstream conformance

8.1 Conformance requirements

| BIFS streams shall comply«with the specifications in ISO/IEC 14496-1:2004. JPEG 2000 ESs shal
ith the specifications in ISO/IEC 15444-1:2004.

B.2 Measurement.procedure

| BIFS streams~shall comply with the specifications in ISO/IEC 14496-1:2004. JPEG 2000 ESs shal
ith the specifications in ISO/IEC 15444-1:2004.

8.3 Tolerance

no_telerance for bitstream syntax checking. The diagnosis is pass or fail.

4.2.3.2.4 Terminal conformance

4.2.3.2.41 Conformance requirements

A compliant decoder shall implement a decoding process that is equivalent to the one specified in
ISO/IEC 14496-1:2004, as far as the decoding of the scene is concerned, and to the one specified in
ISO/IEC 15444-1:2004, as far as the texture is concerned. The decoder shall decode bitstreams with any
options or parameters with values permitted for the considered functionalities.

22
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4.2.3.24.2 Test bitstreams

Name Attribute Bitstream (.mp4)

Reference files
(-{wrl,scr})

Simple use of a JPEG 2000 ES inside an MPEG-4
Quad bitstream, with no hints for the decoder. The scene quad quad
consists of a JPEG 2000 texture mapped onto a
rectangle defined by two triangles.

Fynr-ﬂy as above _but with hints for the decader

Juad with DSI
Decoder Specific
nformation)

which are given through decSpecificinfo
JPEG2000_DecoderConfig {} within decConfigDescr
DecoderConfigDescriptor {} of the ES_Descriptor {} of
the ES containing the texture.

quad_dsi quad~ds

Slightly more complex use of a JPEG 2000 ES inside
Earth an MPEG-4 bitstream, with no hints for the decoder. |earth earth
The scene consists of a JPEG 2000 texture mapped
onto a sphere tesselated by many triangles.

Exactly as above, but with hints for the decoder,
which are given through decSpecificlnfo

he terminal should produce a formatted output showing.any textures contained in JPEG 2000 ESs w
MPEG-4 bitstream correctly decoded.

1.2.3.24.4 Tolerance

he terminal conformance is passed if the féxtures contained in JPEG 2000 ESs within the MPEG-4 b
bre correctly rendered, which must be ebserved visually.

1.2.3.3 PointTexture

PointTexture node in ISO/IEC 14496-16:2006 has the depth information and the color info
PointTexture represents (an object with an array of pixels viewed from a single camera locatio
PointTexture pixel is represented by its color, depth (the distance from the pixel to the camera), ar
bther properties assisting PointTexture rendering. There can be multiple pixels along each line of si
hus a PointTexture 'usually consists of multiple layers. A PointTexture typically contains a large an
Jata: a realistic.image requires a higher sampling density and a huge amount of data. Theref
compression.of PointTexture images should be done efficiently.

The PointTexture compression is a tool to compress the PointTexture node efficiently.

Farth with DS JPEG2000_DecoderConfig {} within decConfigDescr QINh_dsi earth_d
DecoderConfigDescriptor {} of the ES_Descriptor {}.'of
the ES containing the texture.

1.2.3.2.4.3 Measurement procedure

ithin the

itstream

rmation.
h. Each
d a few
pht, and
hount of
bre, the

1.2.3.3.1 Conformance points

4.2.3.31.1 Covered functionalities

The conformance points for PointTexture compression covers lossless compression and lossy compression.
These functionalities relate to the compressed representation of PointTexture node carried by BitWrapper

node as described in 7.2.2.23 of ISO/IEC 14496-11:2005.

As for carriage of compressed representation of PointTexture node using BitWrapper node, it can be carried
either in a separate stream or within the scene stream (BIFS stream). Therefore, PointTexture compression

shall also be tested together with this node.
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The following Subclauses specify the normative tests for verifying the conformance of PointTexture
compressed bitstreams and PointTexture decoder. Those normative tests make use of test data (bitstream
test suites).

4.2.3.3.2 Bitstream conformance

4.2.3.3.21 Conformance requirements

BIFS streams shall comply with the specifications for PointTexture compression in ISO/IEC 14496-16:2006
and 7.2J2.23 of ISO/TEC 14496-11:2005.

4.2.3.3.2.2 Measurement procedure

The syntax of the BIFS stream shall meet the requirements of PointTexture compréssion in
14496-16:2006 and 7.2.2.23 of ISO/IEC 14496-11:2005.

permitted for the functionalities. In the case of using BIFS for scene representation, the decoding process tha
is specified in Clause 8 of ISO/IEC 14496-11:2005 shall:also be implemented.

4.2.3.3.3.2 Test bitstreams

Purposg 1 (URL): Exercise the losslessiand lossy compression functionality of MPEG-4 PointTexture
compression carried in a separate stream from the scene stream.

Purposg 2 (Buffer): Exercise the~loSsless and lossy compression functionality of MPEG-4 PointTexture
compression carried in the scene(stream.

Files:
Reference file
Name |[|Attribute Bitstream (.mp4) | (.wrl - DIBR
only)
_1||Use'of URL field in the Bitwrapper node. Use of lossless P ) e )
PT#1-1 eompression (nPercentOfDecoding is set to 100) PT-object #1-1 PT-objecti#1-1
_ | Use of URL field in the Bitwrapper node. Use of lossy P ) P i
PT#1-2 compression (nPercentOfDecoding is set to 99) PT-object #1-2 PT-object##1-2
_4 | Use of buffer field in the Bitwrapper node. Use of lossless P _ o )
PT#2-1 compression (nPercentOfDecoding is set to 100) PT-object #2-1 PT-object#2-1
_ | Use of buffer field in the Bitwrapper node. Use of lossy P ) P i
PT#2-2 compression (nPercentOfDecoding is set to 99) PT-object #2-2 PT-object#2-2
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4.2.3.3.3.3 Measurement procedure

The terminal should produce a formatted output giving the reconstructed fields of PointTexture. The decoder

shall be able to decode the bitstreams provided as described in 4.2.3.3.3.2.

4.23.3.34 Tolerance

The diagnosis is to check whether the field data (depth, color, width, height, depthNbBits) of PointTexture
node that is decoded from “.mp4” files correspond with the node included in the provided reference “.wrl” files.

1.2.4 Animation bitstreams

1.2.4.1 Interpolator compression

nterpolator represents the key frame-based animation that is the most widely used-method in
bnimation and can be represented as various types of Interpolator nodes in BIFS.\The data are rep
bs a piecewise linear animation path through motion capture or other authoring teols. It has key frar
consist of key and key value pair, where the key is a time stamp and the key value is the correspondi
o the key. Depending on the type of animation, the key values may represent various data types
alues, 3D coordinates, colors, normal vectors, or orientation (or rotation)values.

The main purpose of the Interpolator Compression (IC) tool is to provide efficient data transmission
rame based animation stream. More specifically, IC provides efficient data transmission for three
nterpolators — coordinate interpolator, orientation interpolator, @nd position interpolator.

Basically, IC involves one or two distinct functionalities that:have emerged from the Core Experiment
or inclusion in ISO/IEC 14496-11:2005. The functionalities’are:

1. Key preserving (compress interpolators while,preserving key and keyValue structure for random
coordinate interpolator, orientation interpolator, position interpolator.

P, Path preserving (compress interpolators without necessarily preserving all keys and key va
maintaining animation path): orientation interpolator, position interpolator.

1.2.41.1 Conformance points

1.2.4.1.1.1 Covered functionalities

Fhe conformance paints)for IC covers the key preserving and path preserving. These functionalities
he compressed representation of interpolator node carried by the BitWrapper node as described in
pf ISO/IEC 14496-1:2005.

s for carriage of compressed representation of interpolator node using BitWrapper node, it can be
bither inva _separate stream or within the scene stream (BIFS stream). Therefore, IC shall also b
ogethenwith this node as described in 7.2.2.23 of ISO/IEC 14496-11:2005.

raphics
sented
hes that
ng value
. scalar

for key-
ypes of

process

hCccess):

lues for

relate to
7.2.2.23

carried
b tested

he’ following Subclauses specify the normative tests for verifying conformance of IC bitstreams

and IC

decoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic annex
to this document, and of a software verifier specified in ISO/IEC 14496-5:2001/Amd7:2005 with source code

available in electronic format.
4.2.41.2 Bitstream conformance

424121 Conformance requirements

BIFS streams shall comply with the specifications of Clause 8 of ISO/IEC 14496-11:2005.
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4.241.2.2 Measurement procedure

The syn

tax of the BIFS stream shall meet the requirements of Clause 8 of ISO/IEC 14496-11:2005.

4.241.23 Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.

4.24.1.3 Terminal conformance

4241.

4241.

Since th
corresp
decoder
and me
and if it
the cas
ISO/IEQ

In the

(ISO/IE
decodin

4.2.41.
To test
combind

profiles.
describeé

4241.

4.241.

Purposg: Exercise the key preserving functionality of MPEG-4 Coordinate Interpolator Compression carried ir

8.1 Coordinate interpolator

B.1.1 Conformance requirements

e functionalities are not directly supported by a profile@level combination, the confermance of thg
bnding decoder shall be defined, such that the decoder conforms to the functionality. A complian
shall implement a decoding process that is equivalent to the one specified in ISO/IEC 14496-11:2004
pts all the general requirements, defined in that document, which apply for the functionality considered
can decode bitstreams with any options or parameters with values permitted’for that functionality. In
e of using BIFS for scene representation, the decoding process that_is' specified in Clause 8 of
14496-11:2005 shall also be implemented.

following Subclauses the term ‘reference decoder means the technical report software verifie

D 14496-5:2001/Amd7:2005). The reference decoder is a_decoder that implements precisely the
O process as specified in ISO/IEC 14496-11:2005.

8.1.2 Measurement procedure
the validity of the output of a coordinate interpolator decoder that is not included in a profile@leve
tion, the conformance will be performed only for the functionality independent from the existing

Every decoder shall be able to decode the bitstreams provided for key preserving functionality as
din4.2.4.1.3.1.3.

8.1.3  Test bitstreams for key preserving

3.1.3.1 Test bitstreams-Key preserving #1

a separpte stream from the scene stream (BIFS stream). The test is performed for each type of attribute

related {o the key data.

Files:

Name | Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

ci_kp# TReyquantization bitsize o . - . .

11 decoding nKeyQBit is set to 10 ci_kp#1-nKQBit ci_kp#1-nKQBit

ci_kp# |, . blsLinearSubRegion is . O . T

12 linear key decoding enabled ci_kp#1-LinearKey ci_kp#1-LinearKey

ci_kp# |, . blsLinearSubRegion is . ) . . ) .

13 linear key decoding disabled ci_kp#1-NoLinearKey |ci_kp#1-NoLinearKey

ci_kp# . . ci_kp#1- . )

14 key range decoding bRangeFlag is enabled OverKeyRange ci_kp#1-OverKeyRange

?:,)kp# key range decoding bRangeFlag is disabled |ci_kp#1-KeyRange ci_kp#1-KeyRange
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Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

‘ji_%kp# n-th order DPCM nDPCMOrder is 2™ order |ci_kp#1-2ndDPCM | ci_kp#1-2ndDPCM

‘13'_—7kp# shift operation bShiftFlag is enabled | ci_kp#1-Shift ci_kp#1-Shift

‘j'_;akp# shift operation bShiftFlag is disabled | ci_kp#1-NoShift ci_kp#1-NoShift

i kp# || Dho-and-folding . oi_Kp#- o_Kp#-

g |operations are not NDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder

selected

Ci_kp# . . : ci_kp#1- .

10 folding operation nDNDOrder is 0 ZaroDNDOrder ci_kp#1-ZeroDNDOrder

Ci_kp# | DND operation after . ci_kp#1- Ci_kp#1-

1-11 folding operation nDNDOrder is 3 PositiveDNDOrder PasitiveDNDOrder

Ci_kp# | key Invert down bKeylnvertDownFlag is | ci_kp#1- . )

1-12 operation enabled KeylnvertDown ci_kp#1-KeylnvertDown

i kot bKeylnvertDownFlag is | ci_kp#1- ci_kp#1-

1‘_—1 3p SignedAAC decoding disabled when NoKeylnvertDowhAnd | NoKeylnvertDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
i kot bKeylnvertDownFlag is | ci_kp#{1- ci_kp#1-
1,__14p UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
1.2.4.1.3.1.3.2 Test bitstreams key preserving #2

Purpose: Exercise the key preserving functionality ‘ef MPEG-4 Coordinate Interpolator Compression carried in
h separate stream from the scene stream (BIES*stream). The test is performed for each type of
elated to the key value data.

pttribute

Files:
Name | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (|dec -
value Interpolator only)
Ci_kp# |transpose mode . . ) . i
b1 decoding bTranspose is enabled ci_kp#2-bTranspose |ci_kp#2-bTransgose
;|__2kp# vertex mode-decoding |bTranspose is disabled |ci_kp#2-bVertex ci_kp#2-bVertex
Ci_kp# | kev vallg-quantization - . ) . . i
b3 bit sizé~decoding nKVQBit is set to 10 ci_kp#2-nKVQBit ci_kp#2-nKVQBIt
fleating point number
Ci_kp# Jdecoding, which . . . . .
b4 consists of mantissa and bUse32Float is enabled |ci_kp#2-FPNcoding ci_kp#2-FPNcoding
exponent.
the rh:mnriing of the
digits of the minimum
ci_kp# |values of each bAllSameMantissaDigitF| | ci_kp#2- ci_kp#2-
2-5 component, when all ag is disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimum
ci_kp# |values of each bSameKVDigitFlag is . . . -
26 component, when all disabled ci_kp#2-samekvdigit |ci_kp#2-samekvdigit

these values have the
same digit
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Bitstream info. for key

Reference file (.dec -

Name |Attribute value Bitstream (.mp4) Interpolator only)
the decoding of the digit
ci_kp# |of the maximum range - o ; ) - . ) -
07 among the ranges of bMaxDigitFlag is disabled | ci_kp#2-maxdigit ci_kp#2-maxdigit
each components
ci_kp# |the sign of exponentof |, o 1o EoonentSign | ci_ kp#o- ci__kpo-
> all the minimum values |, . . .
-8 i the i i rar e | 1S diS@bled allsameexponentsign | allsameexponentsign
aadthe-maximumtrang
ci ko# the decoding of all the
29 P# [ minimum values and the nDigit is set to 6 ci_kp#2-digit ci_kp#2-digit
maximum range
test selection flag when
ci ko#t |SOMe quantization
21 Op values are the same for |bSelFlag’s are some 0’s |ci_kp#2-bSelFlag ci_kp#2-bSelFlag
each vertex and each
component
selection flag when all
. tization values are . .
ci_kp# |42 ‘ : ci_kp#2- Ci_kp#2-
2__11p not the same for each bSelFlag's are all 1’s NStSE)amebSeIFIag NStSpamebSelFlag
vertex and each
component
g__1k2p# temporal DPCM mode |nDPCMMode's are all 1’s |ci_kp#2-FMode ci_kp#2-TMode
SKP# |spatial DPCM mode | nDPCMMode's are all 2's | ci_kp#2-SMode i_kp#2-SMode
S_kp# | spatlotemporal DFCM | nppGMMode's are all 3's (@ kp#2-TSMode | ci_kp#2-TSMode
ci_kp# |incremental mode nDicModeSelect's are.all | ci_kp#2- ci_kp#2-
2-15 decoding 1's IncrementalMode IncrementalMode
ci_kp# |occurrence mode nDicModeSelect's-are all |ci_kp#2- ci_kp#2-
2-16 decoding 0’s OccurrenceMode OccurrenceMode
key value coding bit
. when some : "
g'_—1k7p# differentiated key values 25%”;‘%?:'”95“ Sare ci_kp#2-ZeroKVACBIt | ci_kp#2-ZeroKVACBit
are zeros after DPCM
operation
key value coding bit
ci_kp# |when all differentiated nKVACodingBit's are all |ci_kp#2- ci_kp#2-
2-18 key values are not.zeros | positive integers PositiveKVACBIt PositiveKVACBIt
after DPCM opefation
dictionary symbol
decoding whether each
ci_kp# | dictionary symbol is bSoleKV's are some 1's | ci_kp#2-bSoleKV ci_kp#2-bSoleKV
2-19 referefced only once for
each'vertex and each
cemponent or not
all dictionary symbols
ci_kp# |are not the same for ‘ ; Ci_kp#2- ci_kp#2-
2-20 each vertex and each bSoleKV's are all 1's AllSamebSoleKV AllSamebSoleKV
component
if the reversion of
-~ symbol (between 0 and
2 1p 1) appears in the nTrueOne's are all 0’s ci_kp#2-ZeroTrueOne |ci_kp#2-ZeroTrueOne
dictionary position
indices
28 © ISO/IEC 2009 — All rights reserved
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Test bitstreams key preserving #3

ISO/IEC 14496-27:2009(E)

Purpose: Exercise the key preserving functionality of MPEG-4 Coordinate Interpolator Compression carried in
a BIFS scene stream. The test is performed for each type of attribute related to the key data.

Files:
Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

Ci_kp# | key quantization bit size . . ) . . ) .

* decoding nKeyQBit is set to 10 ci_kp#3-nKQBit ci_kp#3-nKQ@Bit

Ci_ kp# | . . bilsLinearSubRegion is . . . . !

= linear key decoding enabled ci_kp#3-LinearKey ci_kp#3-LinearKey

Ci_ kp# | . . bilsLinearSubRegion is . . . .

= linear key decoding disabled ci_kp#3-NoLinearKey |cinkp#3-NoLinegrKey

Ci_kp# . . ci_kp#3- .

W key range decoding bRangeFlag is enabled OverKeyRange ci_kp#3-OverKeyRange

;[?_Jkp# key range decoding bRangeFlag is disabled |ci_kp#3-KeyRange ci_kp#3-KeyRange

;'_—ka# n-th order DPCM nDPCMOrder is 2" order ci_kp#3-2ndDPCM ci_kp#3-2ndDP(M

;'_—7kp# shift operation bShiftFlag is enabled ci_kp#3-Shift ci_kp#3-Shift

;'_ékp# shift operation bShiftFlag is disabled &ivkp#3-NoShift ci_kp#3-NoShift

. if DND and folding . .
Ci_kp# . o ci_kp#3- ci_kp#3-
bg  |operations are not nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDQrder
selected

Ci_kp# . . : ci_kp#3- . i

£ 10 folding operation nDNDOrder js-0 ZeroDNDOrder Ci_kp#3-ZeroDNPOrder

Ci_kp# | DND operation after ; ci_kp#3- ci_kp#3-

B-11 folding operation nDNDQer is 3 PositiveDNDOrder PositiveDNDOrdgr

Ci_kp# | key Invert down bKeylnvertDownFlag is | ci_kp#3- . )

B-12 operation enabled KeylnvertDown ci_kp#3-KeyInvertDown

i kot bKeylnvertDownFlag is | ci_kp#3- ci_kp#3-

;_—1 3p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC

i kot bKeylnvertDownFlag is | ci_kp#3- ci_kp#3-

;_—Mp UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC

1.2.4.1.3.4:.34 Test bitstreams key preserving #4

Purpase: Exercise the key preserving functionality of MPEG-4 Coordinate Interpolator Compression carried in

b BIFS scene stream. The test is performed for each type of attribute related to the key value data.

Files:

Name |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)

ci_kp# |transpose mode . . .

4-1 decoding bTranspose is enabled ci_kp#4-bTranspose |ci_kp#4-bTranspose

Zl__zkp# vertex mode decoding | bTranspose is disabled | ci_kp#4-bVertex ci_kp#4-bVertex
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Bitstream info. for key

Reference file (.dec -

Name |Attribute value Bitstream (.mp4) Interpolator only)
ci_kp# |kev value quantization i . ) . . i .
43 bit size decoding nKVQBit is set to 10 ci_kp#4-nKVQBiIt ci_kp#4-nKVQBiIt
floating point number
ci_kp# |decoding, which . . ) . . i .
42 consists of mantissa and bUse32Float is enabled |ci_kp#4-FPNcoding ci_kp#4-FPNcoding
exponent.
the-decodingot-the
digits of the minimum
ci_kp# |values of each bAllSameMantissaDigitFl| |ci_kp#4- ci_kp#4-
4-5 component, when all ag is disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimum
ci_kp# |values of each bSameKVDigitFlag is . ) - . ) .-
46 component, when all disabled ci_kp#4-samekvdigit | ci” kp#4-samekvdigit
these values have the
same digit
the decoding of the digit
ci_kp# | of the maximum range - o ; ) N\ . ) -
47 among the ranges of bMaxDigitFlag is disabled | ci_kp#4-maxdigit ci_kp#4-maxdigit
each components
ci_kp# the sign .Of. exponent of bAllSameExponentSign | ci_kp#4- ci_kp#4-
all the minimum values |.” . . .
4-8 : is disabled allsameexponentsign |allsameexponentsign
and the maximum range
ci ko# the decoding of all the
49 P# [ minimum values and the nDigit is set to 6 ci_kp#4-digit ci_kp#4-digit
maximum range
test selection flag when
ci ko#t |SOMe quantization
47 Op values are the same for |bSelFlag’s are-some 0’s |ci_kp#4-bSelFlag ci_kp#4-bSelFlag
each vertex and each
component
selection flag when all
. tization values are . ;
ci_kp# quan ‘ ; Ci_kp#4- ci_kp#4-
4711 not the same for each bSelFlag's are all 1’s NotSamebSelFlag NotSamebSelFlag
vertex and each
component
Z'_—1k2p# temporal DPCM\mode |nDPCMMode's are all 1’s | ci_kp#4-TMode ci_kp#4-TMode
Z'_—1|§p# spatial DREM mode nDPCMMode's are all 2’s | ci_kp#4-SMode ci_kp#4-SMode
Z‘_—1'Zp# ;p:é'g'tempora' DPCM | DPCMMode's are all 3's | ci_kp#4-TSMode ci_kp#4-TSMode
ci_kp# |ihcremental mode nDicModeSelect's are all |ci_kp#4- ci_kp#4-
4-15 decoding TS Incrementalviode Incrementaiviode
ci_kp# |occurrence mode nDicModeSelect's are all |ci_kp#4- ci_kp#4-
4-16 decoding 0’s OccurrenceMode OccurrenceMode
key value coding bit
. when some : "
C_KP# | differentiated key values | "< VACOdINgBit's are | .\ w4 76r0KVACBIt |ci_ kp#4-ZeroKVACBIt
4-17 some 0’s
are zeros after DPCM
operation
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Bitstream info. for key

Name |Attribute Bitstream (.mp4)

Reference file (.dec -

value Interpolator only)
key value coding bit
ci_kp# |when all differentiated nKVACodingBit's are all | ci_kp#4- Ci_kp#4-
4-18 key values are not zeros | positive integers PositiveKVACBIt PositiveKVACBIt

after DPCM operation

dictionary symbol
decoding whether each

[~ | v bSoleKV's are some 1's | ci_kp#4-bSoleKV ci_kp#4-bSoleK
1-19 referenced only once for

each vertex and each
component or not

all dictionary symbols

Ci_kp# |are not the same for bSoleKV's are all 1's ci_kp#4- Ci (kp#4-
1-20 each vertex and each AllSamebSoleKV AllSamebSoleK
component

if the reversion of
symbol (between 0 and
1) appears in the nTrueOne's are all 0’s ci_kp#4-ZeroTtueOne |ci_kp#4-ZeroTru
dictionary position
indices

eOne

1.2.4.1.3.1.4 Tolerance

The diagnosis is to check whether the field data (key,ykeyValue) of Coordinatelnterpolator node
Hecoded from “.mp4” files correspond with the node included in the provided reference file.

1.2.4.1.3.2 Orientation interpolator

1.2.4.1.3.21 Conformance requirements

Since the functionalities are not directly supported by a profile@level combination, the conformanc
corresponding decoder shall be defined, such that the decoder conforms to the functionality.

A compliant decoder shall~implement a decoding process that is equivalent to the one spe

unctionality consideredyand if it can decode bitstreams with any options or parameters with values p|
or that functionality.dn the case of using BIFS for scene representation, the decoding process that is s
n Clause 8 of ISQ/IEC 14496-11:2005 shall also be implemented.

n the following Subclauses the term ‘reference decoder means the technical report software
ISO/IEC 14496-5:2001/Amd7:2005). The reference decoder is a decoder that implements preci
Hecoding pfocess as specified in ISO/IEC 14496-11:2005.

that is

e of the

cified in

SO/IEC 14496-11:2005 and-meets all the general requirements, defined in that document, which apply for the

ermitted
pecified

verifier
sely the

124.1.3.2.2 Measurement procedure

To test the validity of the output of a orientation interpolator decoder which is not included in a profile@level

combination, the conformance will be performed only for the functionality independent from the

existing

profiles. Every decoder shall be able to decode the bitstreams provided for key preserving and path-

preserving functionalities as described in 4.2.4.1.3.2.3 and 4.2.4.1.3.2.4.
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4.241.3.2.3 Test bitstreams for key preserving

4241.3.2.31 Test bitstreams key preserving #1

Purpose: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator Compression carried in
a separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute
related to the key data.

Files:
Name | Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.deqJ
Interpolator only)

oi_kp# [ key quantization bit size Y . ) . . ) ,

17 decoding nKeyQBit is set to 10 oi_kp#1-nKQBit oi_kp#1-nKQBit

oi_kp# |, . blsLinearSubRegion is . O . Vi

12 linear key decoding enabled oi_kp#1-LinearKey oi_kp#l-LinearKey

oi_kp# |, . blsLinearSubRegion is . ) . ‘ i .

13 linear key decoding disabled oi_kp#1-NoLinearKey |oi_kp#1-NoLinearKey

oi_kp# . . oi_kp#1- . )

12 key range decoding bRangeFlag is enabled OverKeyRange oi_kp#1-OverKeyRange

(1)|__5kp# key range decoding bRangeFlag is disabled |oi_kp#1-KeyRange oi_kp#1-KeyRange

(1)[6kp# n-th order DPCM nDPCMOrder is 2™ order oi_kp#142ndDPCM oi_kp#1-2ndDPCM

?‘_—7kp# shift operation bShiftFlag is enabled oi, kp#1-Shift oi_kp#1-Shift

(1)|_§kp# shift operation bShiftFlag is disabled oi_kp#1-NoShift oi_kp#1-NoShift

. if DND and folding . .
oi_kp# . . oi_kp#1- oi_kp#1-
1-9 operations are not NDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder
selected

oi_kp# . . . oi_kp#1- .

110 folding operation nDNDOrder'is-0 ZeroDNDOrder oi_kp#1-ZeroDNDOrder

oi_kp# [ DND operation after . oi_kp#1- oi_kp#1-

1-11 folding operation nDNDCrder is 3 PositiveDNDOrder PositiveDNDOrder

oi_kp# [ key Invert down bKeylnvertDownFlag is |oi_kp#1- . )

1-12 operation enabled KeylnvertDown ol_kp#1-KeylnvertDown

oi kot bKeylnvertDownFlag is |oi_kp#1- oi_kp#1-

1__13p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC

oi kot bKeylnvertDownFlag is |oi_kp#1- oi_kp#1-

1__14p UnsignedAAC-decoding |disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC

4.2.41.3.23.2 Test bitstreams key preserving #2

Purpose: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator Compression carried in
a separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute
related to the key value data.
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Files:
Name |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
oi_kp# |key value quantization o . ) . . i .
51 bit size decoding nKVQBIt is set to 10 oi_kp#2-nKVQBit oi_kp#2-nKVQBit
95P# | 1st-order DPCM pIVDPCMOrderis setlo 1o kp#2-1stDPCM | oi_kp#2-1stDPCM
pi—tpH—2rad-orderBREM-{with—rikYBREMOrderis-setto—— - . -
b3 Circular DPCM) 1 oi_kp#2-2ndDPCM oi_kp#2-2ndDRGM
key value flag, indicating | x_keyvalue_flag is
i ko# whether all quantized enabled; y_keyvalue flag
b4 P# | values are same in the |is disabled; oi_kp#2-allsame oi_kp#2-allsame
i each component of key |z_keyvalue_flag is
values enabled
i kot blsUnaryAACs are
b5 P Binary AAC decoding disabled for all oi_kp#2-binaryaac oi_kp#2-binaryagc
i components
i kot blsUnaryAACs are
b6 P Unary AAC decoding enabled for all oi_kp#2-unaryaac oi_kp#2-unaryadc
i components
the flag, indicating
Di_kp# | whether the number of | blsMoreTwoKVs is oi_kp#2- oi_kp#2-
p-7 key values is more than |enabled blsMoreTwoKVs blsMoreTwoKVs
2
1.2.4.1.3.2.3.3 Test bitstreams key preserving #3

Purpose: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator Compression carried in
b BIFS scene stream. The test is performed.for each type of attribute related to the key data.

Files:

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (jdec -
Interpolator only)

bi_kp# | key quantization 'bit size . . ) . . ) .

> decoding nKeyQBit is set to 10 oi_kp#3-nKQBit oi_kp#3-nKQBit

Di_kp# | . . bisLinearSubRegion is . T . 0 X

= linear key-decoding enabled oi_kp#3-LinearKey oi_kp#3-LinearKpy

Di_kp# | . . blsLinearSubRegion is . . . .

b3 linearkey decoding disabled oi_kp#3-NoLinearKey |oi_kp#3-NoLinegrKey

Di_kp# . . oi_kp#3- . )

W Key range decoding bRangeFlag is enabled OverKeyRange oi_kp#3-OverKeyRange

z[Ekp# key range decoding bRangeFlag is disabled |oi_kp#3-KeyRange oi_kp#3-KeyRange

giékp# n-th order DPCM nDPCMOrder is 2" order oi_kp#3-2ndDPCM oi_kp#3-2ndDPCM

SLKP# I shift operation bShiftFlag is enabled | oi_kp#3-Shift oi_kp#3-Shift

giékp# shift operation bShiftFlag is disabled oi_kp#3-NoShift oi_kp#3-NoShift

. if DND and folding : .
oi_kp# . . oi_kp#3- oi_kp#3-
39  |operationsare not nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder

selected
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Reference file (.dec -

Name |Attribute Bitstream info. for key |Bitstream (.mp4)
Interpolator only)
oi_kp# . . . oi_kp#3- .
310 folding operation nDNDOrder is 0 ZeroDNDOrder oi_kp#3-ZeroDNDOrder
oi_kp# |DND operation after . oi_kp#3- oi_kp#3-
3-11 folding operation nDNDOrderis 3 PositiveDNDOrder PositiveDNDOrder
oi_kp# |key Invert down bKeylnvertDownFlag is |oi_kp#3- . )
3-12 operation enabled KeylnvertDown ol_kp#3-KeylnvertDown
Oi_kp# S. . U:\U:y‘ln‘v’cl lIJU‘V.V‘nI Iag iD Ui_l\pﬂ'u \J;_l\pﬂ'\l .
313 ignedAAC decoding disabled whe_n N_oKeyInvertDownAnd NoKeylnvertDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC
oi kot bKeylnvertDownFlag is |oi_kp#3- oi_kp#3-
31 4p UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertbownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
4241.3.234 Test bitstreams key preserving #4

Purposg: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator' Compression carried ir

a BIFS gcene stream. The test is performed for each type of attribute related to,the key value data.
Files:
Name |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
oi_kp# |key value quantization o : ) : . i .
41 bit size decoding nKVQBit is set to 10 oi_ kp#4-nKVQBit oi_kp#4-nKVQBit
2'_—2kp# 1st-order DPCM SKVDPCMorder IS SELI0 | i K o#4-1stDPCM  |oi_kp#4-1stDPCM
oi_kp# |[2nd-order DPCM (with |nKVDPCMOrder.is'setto | . ) . )
43 Circular DPCM) 1 oi_kp#4-2ndDPCM oi_kp#4-2ndDPCM
key value flag, indicating | x_keyvaluecflag is
oi kot whether all quantized enabled; y~keyvalue_flag
42 P# 1values are same in the |is disabled; oi_kp#4-allsame oi_kp#4-allsame
each component of key |z_keyvalue_flag is
values enabled
oi kot blsUnaryAACs are
45 P Binary AAC decoding disabled for all oi_kp#4-binaryaac oi_kp#4-binaryaac
components
oi kot blsUnaryAACs are
46 P Unary AAC décoeding enabled for all oi_kp#4-unaryaac oi_kp#4-unaryaac
components
the flags.indicating
oi_kp# [whether the number of |blsMoreTwoKVs is oi_kp#4- oi_kp#4-
4-7 keywalues is more than |enabled blsMoreTwoKVs blsMoreTwoKVs
2
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4.241.3.24.1

Test bitstreams for path preserving

Test bitstreams path preserving #1

ISO/IEC 14496-27:2009(E)

Purpose: Exercise the path preserving functionality of MPEG-4 Orientation Interpolator Compression carried
in a separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute
related to the key data.

Files:
Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (\dec -
Interpolator only)

Di_pp# | key quantization bit size o . ) . . . .

1 decoding nKeyQBit is set to 10 oi_pp#1-nKQBit oi_pp#1-nKQBIt

Di_pp# | . . blsLinearSubRegion is . 0 : o

5 linear key decoding enabled oi_pp#1-LinearKey oi_pp#1-LinearKpy

Di_pp# linear key decoding b!sLlnearSubReglon 1S oi_pp#1-NoLinearKey |oi_pp#1-NoLinearKey

1-3 disabled

Di_pp# . . oi_pp#1- . i

4 key range decoding bRangeFlag is enabled OverKeyRande oi_pp#1-OverKeyRange

1)|__5pp# key range decoding bRangeFlag is disabled |oi_pp#l-KeyRange oi_pp#1-KeyRange

1"_6"'0# n-th order DPCM nDPCMOrder is 2™ order |6l pp#1-2ndDPCM | oi_pp#1-2ndDPGM

1)|__7pp# shift operation bShiftFlag is enabled oi_pp#1-Shift oi_pp#1-Shift

1"_§pp# shift operation bShiftFlag is disabléd  |oi_pp#1-NoShift oi_pp#1-NoShift

. if DND and folding : .
Di_pp# . 2 oi_pp#1- oi_pp#1-
1-9 operations are not NDNDOrdeNs'-1 MinusOneDNDOrder | MinusOneDNDQrder
selected

Di_pp# . . . oi_pp#1- .

10 folding operation nDNDOrder is 0 ZeroDNDOrder oi_pp#1-ZeroDNDOrder

Di_pp# | DND operation after ; oi_pp#1- oi_pp#1-

1-11 folding operation nDNDOrder is 3 PositiveDNDOrder PositiveDNDOrdgr

Di_pp# | key Invert down bKeylnvertDownFlag is |oi_pp#1- . )

1-12 operation enabled KeylnvertDown ol_pp#1-KeylnvertDown

S— bKeylnvertDownFlag is |oi_pp#1- oi_pp#1-

1__1%p SignedAAC-decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC

i oot bKeylnvertDownFlag is Oi_pp#1- oi_pp#1-

1__13p UnsignedAAC decoding |disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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4.24.1.3.24.2

Test bitstreams path preserving #2

Purpose: Exercise the path preserving functionality of MPEG-4 Orientation Interpolator Compression carried
in a separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute
related to the key value data.

Files:
Name LAttribut Bitstream info. for key . mpd) Reference file (.dec -
value Bitstream-{-mp Interpolator only)
oi_pp# |key value quantization - : i : . i .
21 bit size decoding nKVQBit is set to 10 oi_pp#2-nKVQBit oi_pp#2-nKVQBit
g'_app# 1st-order DPCM gKVDPCMO“’er IS Setto | i o 1StDPCM | oi_pp#2-1stDPCM
oi_pp# |[2nd-order DPCM (with  |nKVDPCMOrder is setto | . ) . \
23 Circular DPCM) 1 oi_pp#2-2ndDPCM oi_pp#2:2ndDPCM
key value flag, indicating | x_keyvalue_flag is
oi oo# whether all quantized enabled; y_keyvalue flag
2_pr values are same in the |is disabled; oi_pp#2-allsame oi_pp#2-allsame
each component of key |z_keyvalue_flag is
values enabled
o oot blsUnaryAACs are
2_6pp Binary AAC decoding disabled for all oi_pp#2-biharyaac oi_pp#2-binaryaac
components
JER— blsUnaryAACs are
2_6pp Unary AAC decoding enabled for all Oi. pp#2-unaryaac oi_pp#2-unaryaac
components
the flag, indicating
oi_pp# |whether the number of |blsMoreTwoKVs is oi_pp#2- oi_pp#2-
2-7 key values is more than |enabled blsMoreTwoKVs blsMoreTwoKVs
2
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Test bitstreams path preserving #3
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Purpose: Exercise the path preserving functionality of MPEG-4 Orientation Interpolator Compression carried
in a BIFS scene stream. The test is performed for each type of attribute related to the key data.

Files:
Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

bi_pp# | key quantization bit size o . ) . . i )

» decoding nKeyQBit is set to 10 oi_pp#3-nKQBit oi_pp#3-nKQBit

Di_pp# | . . bilsLinearSubRegion is . . . |

b linear key decoding enabled oi_pp#3-LinearKey oi_pp#3-LinearKpy

Di_pp# | . . bilsLinearSubRegion is . . . -

= linear key decoding disabled oi_pp#3-NoLinearKey |ainpp#3-NoLinearKey

Di_pp# . . oi_pp#3- . i

W key range decoding bRangeFlag is enabled OverKeyRange oi_pp#3-OverKeyRange

;l_gpp# key range decoding bRangeFlag is disabled |oi_pp#3-KeyRange oi_pp#3-KeyRange

;'_6'0'0# n-th order DPCM nDPCMOrder is 2™ order |oi_pp#3-ZndDPCM | oi_pp#3-2ndDPGM

;|__7pp# shift operation bShiftFlag is enabled oi_pp#3-Shift oi_pp#3-Shift

;'_épp# shift operation bShiftFlag is disabled b pp#3-NoShift oi_pp#3-NoShift

. if DND and folding . .
Di_pp# . o Oi_pp#3- oi_pp#3-
g |operations are not NDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDQrder
selected

Di_pp# . . : oi_pp#3- . i

L 10 folding operation nDNDOrder js:0 ZeroDNDOrder oi_pp#3-ZeroDNDOrder

Di_pp# | DND operation after ; Oi_pp#3- Oi_pp#3-

B-11 folding operation nDNDQer is 3 PositiveDNDOrder PositiveDNDOrdgr

Di_pp# | key Invert down bKeylnvertDownFlag is | oi_pp#3- . )

B-12 operation enabled KeylnvertDown ol_pp#3-KeylnvartDown

— bKeylnvertDownFlag is | oi_pp#3- oi_pp#3-

3__1%p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC

i po# bKeylnvertDownFlag is | oi_pp#3- oi_pp#3-

3__12p UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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42413244

Test bitstreams path preserving #4

Purpose: Exercise the path preserving functionality of MPEG-4 Orientation Interpolator Compression carried
in a BIFS scene stream. The test is performed for each type of attribute related to the key value data.

Files:
Name |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
oi_pp# |key value quantization o . ) . . i .
47 bit size decoding nKVQBit is set to 10 oi_pp#4-nKVQBit oi_pp#4-nKVQBit
OLPP# 4st-order DPCM nIVDPCMOrderis seto 1o} pp#a-1StDPCM | oi_ppit4-1StDPCM
oi_pp# |(2nd-order DPCM (with  |nKVDPCMOrder is setto | . ) . )
43 Circular DPCM) 1 oi_pp#4-2ndDPCM oi_pp#4-2ndDPCM
key value flag, indicating | x_keyvalue_flag is
oi oo# whether all quantized enabled; y_keyvalue flag
4_pr values are same in the |is disabled; oi_pp#4-allsame oi-pp#4-allsame
each component of key |z_keyvalue_flag is
values enabled
JER— blsUnaryAACs are
4_6pp Binary AAC decoding disabled for all oi_pp#4-binaryaac oi_pp#4-binaryaac
components
JER— blsUnaryAACs are
4_6pp Unary AAC decoding enabled for all 0i_pp#4-unaryaac oi_pp#4-unaryaac
components
the flag, indicating
oi_pp# |whether the number of |blsMoreTwoKVs is Ol_pp#4- Oi_pp#4-
4-7 key values is more than |enabled blsMoreTwoKVs blsMoreTwoKVs
2
4.241.3.2.5 Tolerance
The didgnosis is to check whether the field data (key, keyValue) of Orientationinterpolator node that ig
decoded from “.mp4” file correspond with the node included in the provided reference file.
4.241.3.3 Position interpolator
4.241.3.31 Conformance requirements
Since the functionalities are not directly supported by a profile@level combination, the conformance of the
corresppnding decoder shall be defined, such that the decoder conforms to the functionality.
A compliant ‘decoder shall implement a decoding process that is equivalent to the one specified in
ISO/IEQ 14496-11:2005 and meets all the general requirements, defined in that document, which apply for the
functionatity considered, and if it can decode bitstreams with-any options or parameters with vatues permitte

for that functionality. In the case of using BIFS for scene representation, the decoding process that is specified
in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.

In the following Subclauses the term ‘reference decoder means the technical report software verifier
(ISO/IEC 14496-5:2001/Amd.7:2005). The reference decoder is a decoder that implements precisely the
decoding process as specified in ISO/IEC 14496-11:2005.
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Measurement procedure

ISO/IEC 14496-27:2009(E)

To test the validity of the output of a position interpolator decoder which is not included in a profile@level
combination, the conformance will be performed only for the functionality independent from the existing
profiles. Every decoder shall be able to decode the bitstreams provided for key preserving and path-
preserving functionalities as described in 4.2.4.1.3.3.3 and 4.2.4.1.3.3.4.

4.2.41.3.3.3 Test bitstreams for key preserving

1.2.4.1.3.3.3.1 Test bitstreams key preserving #1

Purpose: Exercise the key preserving functionality of MPEG-4 Position Interpolator Compression’ carfied in a
separate stream from the scene stream (BIFS stream). The test is performed for each type of attributg related
o the key data.

Files:

. . . . Reference file (Jdec -

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Interpolator only)
bi_kp# | key quantization bit size . . . . . ) .

7 decoding nKeyQBit is set to 10 pi_kp#1-nKQBit pi_kp#1-nKQBit

Di_kp# | . . bisLinearSubRegion is . T . O X

= linear key decoding enabled pi kp#1-LinearKey pi_kp#1-LinearKpy
Di_kp# linear key decoding b!sLlnearSubReglon IS pi_kp#1-NoLinearKey |pi_kp#1-NoLinegrKey
1-3 disabled

Di_Kkp# . . pi_kp#1- . )

2 key range decoding bRangeFlag is enabled OverKeyRange pi_kp#1-OverKeyRange
13|__5kp# key range decoding bRangeFlag is«disabled |pi_kp#1-KeyRange pi_kp#1-KeyRange
1"_6"'0# n-th order DPCM nDPCMOrder is 2™ order | pi_kp#1-2ndDPCM | pi_kp#1-2ndDPGM
1"_—7"'0# shift operation bShiftFlag is enabled pi_kp#1-Shift pi_kp#1-Shift
1"_§kp# shift operation bShiftFlag is disabled pi_kp#1-NoShift pi_kp#1-NoShift

. if DND and folding : .
Di_kp# . . pi_kp#1- pi_kp#1-
1-9 operations are not nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDQrder

selected
Di_kp# . N : pi_kp#1- .
10 folding operation nDNDOrder is 0 ZeroDNDOrder pi_kp#1-ZeroDNDOrder
Di_kp# | DND operation after . pi_kp#1- pi_kp#1-
1-11 foldingoperation nDNDOrderis 3 PositiveDNDOrder PositiveDNDOrder
Di_kp# | key(Invert down bKeylnvertDownFlag is pi_kp#1- . )
1-12 operation enabled KeylnvertDown pi_kp#1-KeylnvertDown
i Kot bKeylnvertDownFlag is pi_kp#1- pi_kp#1-
1__13p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
ABNBOrderis+—7 SighedAAC ghedAAC

i kot bKeylnvertDownFlag is pi_kp#1- pi_kp#1-

23 4p UnsignedAAC decoding |disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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4.2.4.1.3.3.3.2 Test bitstreams key preserving #2

Purpose: Exercise the key preserving functionality of MPEG-4 Position Interpolator Compression carried in a
separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute related
to the key value data.

Files:
Name +Attribut Bitstream info. for key Bitst (apd) Reference file (.dec -
value L Interpolator only)
pLIp# ke valu oo 2OM I nkvQBitis setto 10 |pi_kp#2-nKVQBIt | pi_kp#2-nKVQBit
PLKP# | ih order DPCM nKVDPCMOrders are set | | 45 16iDPCM | pi_kp#2-1stDPCM
2-2 to 1 for all components
key value flag, indicating | x_keyvalue_flag is
i ko# whether all quantized enabled, y _keyvalue flag
2.5 P# 1values are same in the |is enabled; pi_kp#2-allsame pi. kp#2-allsame
each component of key |z_keyvalue_flag is
values disabled
i kot blsUnaryAACs are
2-71 P Binary AAC decoding disabled for all pi_kp#2-binaryaac pi_kp#2-binaryaac
components
i kot blsUnaryAACs are
2.3 P Unary AAC decoding enabled for all pi_kp#2tunaryaac pi_kp#2-unaryaac
components
nStartindex_X,
pi_kp# . nStartindex_Y and . r . . r .
26 Intra value decoding nStartindex_Z are set to pi_kp#2-intracoding pi_kp#2-intracoding
1
floating point number
pi_kp# |decoding, which . . _ . . i .
27 consists of mantissa bUse32Float is enabled | pi_kp#2-FPNcoding |pi_kp#2-FPNcoding
and exponent.
the decoding of the
digits of the minimum
pi_kp# [values of each bAllSameMantissaDigitFIl |pi_kp#2- pi_kp#2-
2-8 component, when all agyis disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimom
pi_kp# |values of each bSameKVDigitFlag is . - . -
29 component§hen all disabled pi_kp#2-samekvdigit |pi_kp#2-samekvdigit
these values have the
same digit
the{d€coding of the digit
2'_—1'8p# g‘;‘gﬁgmtﬁ;"r‘;‘gefgge bMaxDigitFlag is disabled | pi_kp#2-maxdigit ni_kp#2-maxdigit
each components
pi_kp# the sign 9f. exponent of bAllSameExponentSign | pi_kp#2- pi_kp#2-
all the minimum values |._ . . .
2-11 and the maximum range is disabled allsameexponentsign |allsameexponentsign
i kot the decoding of all the
g__12p minimum values and the | nDigit is set to 6 pi_kp#2-digit pi_kp#2-digit
maximum range
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4.24.1.3.3.3.3

Test bitstreams key preserving #3
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Purpose: Exercise the key preserving functionality of MPEG-4 Position Interpolator Compression carried in a
BIFS scene stream. The test is performed for each type of attribute related to the key data.

Files:

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

bi_kp# | key quantization bit size o . ) . . ) )

» decoding nKeyQBit is set to 10 pi_kp#3-nKQBit pi_kp#3-nKQBit

Di_kp# | . . bilsLinearSubRegion is . . . . X

b linear key decoding enabled pi_kp#3-LinearKey pi_kp#3-LinearKey

Di_kp# | . . bilsLinearSubRegion is . . . .

b3 linear key decoding disabled pi_kp#3-NoLinearKey | pinkp#3-NoLinegrKey

Di_kp# . . pi_kp#3- . )

W key range decoding bRangeFlag is enabled OverKeyRange pi_kp#3-OverKeyRange

;[gkp# key range decoding bRangeFlag is disabled |pi_kp#3-KeyRange pi_kp#3-KeyRange

;[Ekp# n-th order DPCM nDPCMOrder is 2" order pi_kp#3-2rdDPCM pi_kp#3-2ndDPCGM

;'_—7"'0# shift operation bShiftFlag is enabled pi_kp#3-Shift pi_kp#3-Shift

;i_gkp# shift operation bShiftFlag is disabled  {pi~kp#3-NoShift pi_kp#3-NoShift

. if DND and folding . .
Di_Kkp# . o pi_kp#3- pi_kp#3-
b9 |operations are not nNDNDOrder is -1 MinusOneDNDOrder |MinusOneDNDQrder
selected

Di_Kkp# . . . pi_kp#3- .

£ 10 folding operation nDNDOrder js:0 ZeroDNDOrder pi_kp#3-ZeroDNDOrder

Di_kp# | DND operation after . pi_kp#3- pi_kp#3-

B-11 folding operation nDNDQer is 3 PositiveDNDOrder PositiveDNDOrdgr

Di_kp# | key Invert down bKeylnvertDownFlag is pi_kp#3- . )

B-12 operation enabled KeylnvertDown pi_kp#3-KeylnvertDown

i kot bKeylnvertDownFlag is | pi_kp#3- pi_kp#3-

3__13p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
i kot bKeylnvertDownFlag is | pi_kp#3- pi_kp#3-
= 4p UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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42413334

Purpose: Exercise the key preserving functionality of MPEG-4 Position Interpolator Compression carried in a

Test bitstreams key preserving #4

BIFS scene stream. The test is performed for each type of attribute related to the key value data.

Files:
Name | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value -mp Interpolator only)
2'_—1kp# EﬁVSI"Zﬂ“ deeggg;tézat'on nKVQBit is set to 10 pi_kp#4-nKVQBit  |pi_kp#4-nKVQBit
PLKP# | ih order DPCM nKVDPCMOrders are set | | 41 16iDPCM | pi_kp#4-1stDPCM
4-2 to 1 for all components
key value flag, indicating | x_keyvalue_flag is
i ko# whether all quantized enabled, y _keyvalue flag
2_5 P# 1values are same in the |is enabled; pi_kp#4-allsame pi_kp#4-allsame
each component of key |z_keyvalue_flag is
values disabled
i kot blsUnaryAACs are
2_2 P Binary AAC decoding disabled for all pi_kp#4-binaryaac pi_kp#4-binaryaac
components
i kot blsUnaryAACs are
2_3 P Unary AAC decoding enabled for all pi_kp#4-unaryaac pi_kp#4-unaryaac
components
nStartindex_X,
pi_kp# . nStartindex_Y and . r . . r .
46 Intra value decoding nStartindex_Z are set to pixkp#4-intracoding pi_kp#4-intracoding
1
floating point number
pi_kp# |decoding, which . . . . .
47 consists of mantissa bUse32Float is enabled | pi_kp#4-FPNcoding |pi_kp#4-FPNcoding
and exponent.
the decoding of the
digits of the minimum
pi_kp# |values of each bAllSameMantissaDigitFIl |pi_kp#4- pi_kp#4-
4-8 component, when all ag.is\disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimumn1
pi_kp# |values of each bSameKVDigitFlag is . - . -
49 component, wioh all disabled pi_kp#4-samekvdigit | pi_kp#4-samekvdigit
these values have the
same didit
the decoding of the digit
pLIb# g‘;gﬁgmtﬁg"r‘;‘gefg?e bMaxDigitFlag is disabled |pi_kp#4-maxdigit | pi_kp#4-maxdigit
€ach components
pi_kp O ameExponentSign | pi_kp#4- pi_kp#4-
i kot the sign of exponent of bAIIS E tsi | ko | ko
all the minimum values |.” . . .
4-11 and the maximum range is disabled allsameexponentsign |allsameexponentsign
i kot the decoding of all the
2__12p minimum values and the | nDigit is set to 6 pi_kp#4-digit pi_kp#4-digit
maximum range
42 © ISO/IEC 2009 — All rights reserved
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4.2.4.1.3.3.4.1

Test bitstreams for path preserving

Test bitstreams path preserving #1

ISO/IEC 14496-27:2009(E)

Purpose: Exercise the path preserving functionality of MPEG-4 Position Interpolator Compression carried in a
separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute related
to the key data.

Files:

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (\dec -
Interpolator only)

bi_pp# | key quantization bit size o . ) . . . .

1 decoding nKeyQBit is set to 10 pi_pp#1-nKQBIt pi_pp#1-nKQBit

Di_pp# | . . blsLinearSubRegion is . 0 : o

5 linear key decoding enabled pi_pp#1-LinearKey pi_pp#1-LinearKey

Di_pp# linear key decoding b!sLlnearSubReglon IS pi_pp#1-NoLinearKey | pi_pp#1-NoLinegrKey

1-3 disabled

Di_pp# . . pi_pp#1- . i

4 key range decoding bRangeFlag is enabled OverKeyRande pi_pp#1-OverKeyRange

13|__5pp# key range decoding bRangeFlag is disabled |pi_pp#i-KeyRange pi_pp#1-KeyRange

1"_6'0'0# n-th order DPCM nDPCMOrder is 2™ order | i pp#1-2ndDPCM | pi_pp#1-2ndDPGM

13|__7pp# shift operation bShiftFlag is enabled pi_pp#1-Shift pi_pp#1-Shift

1"_§pp# shift operation bShiftFlag is disabled pi_pp#1-NoShift pi_pp#1-NoShift

: if DND and folding . .
Di_pp# . ( pi_pp#1- pi_pp#1-
1-9 operations are not NDNDOrdeNs'-1 MinusOneDNDOrder | MinusOneDNDQrder
selected

Di_pp# . . : pi_pp#1- .

10 folding operation nDNDOrder is 0 ZeroDNDOrder pi_pp#1-ZeroDNDOrder

Di_pp# | DND operation after ; pi_pp#1- pi_pp#1-

1-11 folding operation nDNDOrder is 3 PositiveDNDOrder PositiveDNDOrdgr

Di_pp# | key Invert down bKeylnvertDownFlag is pi_pp#1- . )

1-12 operation enabled KeylnvertDown pL_pp#1-KeylnvertDown

Np— bKeylnvertDownFlag is pi_pp#1- pi_pp#1-

1__1%p SignedAAC-decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
Np— bKeylnvertDownFlag is pi_pp#1- pi_pp#1-
1__13p UnsignedAAC decoding |disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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4.2.4.1.3.3.4.2 Test bitstreams path preserving #2

Purpose: Exercise the path preserving functionality of MPEG-4 Position Interpolator Compression carried in a
separate stream from the scene stream (BIFS stream). The test is performed for each type of attribute related
to the key value data.

Files:
. Bitstream info. for key . Reference file (.dec -
Attribute Bitstream-mp4)
Name value Y Interpolator only)
g'_—fp# 'gﬁg"z"’('a'“ deeggggtézat'on nKVQBit is set to 10 pi_pp#2-nKVQBit  |pi_pp#2-nKVQBit
pi_pp# | nKVDPCMOrders are set | . ) . )
2 n-th order DPCM to 1 for all components pi_pp#2-1stDPCM pi_pp#2-1stDRCM
key value flag, indicating | x_keyvalue_flag is
e whether all quantized enabled, y _keyvalue flag
g_épp values are same in the |is enabled,; pi_pp#2-allsame pi. pp#2-allsame
each component of key |z_keyvalue_flag is
values disabled
- blsUnaryAACs are
S_pr Binary AAC decoding disabled for all pi_pp#2-binaryaac pi_pp#2-binaryaac
components
- blsUnaryAACs are
g_gpp Unary AAC decoding enabled for all pi_pp#2:unaryaac pi_pp#2-unaryaac
components
nStartindex_X,
gl_épp# Intra value decoding Egtgz:gg:i—z :p:set to pi_pp#2-intracoding pi_pp#2-intracoding
) .
floating point number
gl__?pp# ggﬁgidsl’ggéfwéq:rnissa bUse32Float is enabled | pi_pp#2-FPNcoding |pi_pp#2-FPNcoding
and exponent.
the decoding of the
digits of the minimum
pi_pp# |values of each bAllSameMantissaDigitF| | pi_pp#2- pi_pp#2-
2-8 component, when all agyis disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimom
pi_pp# |values of each bSameKVDigitFlag is . - . -
29 component§hen all disabled pi_pp#2-samekvdigit |pi_pp#2-samekvdigit
these values have the
same digit
the{d€coding of the digit
g[?%p# g‘;‘gﬁgmtﬁ;"r‘;‘gefgge bMaxDigitFlag is disabled | pi pp#2-maxdigit pi_pp#2-maxdigit
each components
. the sign of exponent of . . .
pi_pp# all thegminimuen values bAllISameExponentSign | pi_pp#2- pi_pp#2-
2-11 and the maximum range is disabled allsameexponentsign |allsameexponentsign
i Dot the decoding of all the
g_—ép minimum values and the | nDigit is set to 6 pi_pp#2-digit pi_pp#2-digit
maximum range
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Test bitstreams path preserving #3

ISO/IEC 14496-27:2009(E)

Purpose: Exercise the path preserving functionality of MPEG-4 Position Interpolator Compression carried in a
BIFS scene stream. The test is performed for each type of attribute related to the key data.

Files:

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
Interpolator only)

bi_pp# | key quantization bit size o . ) . . i )

» decoding nKeyQBit is set to 10 pi_pp#3-nKQBIt pi_pp#3-nKQ@Bit

Di_pp# | . . bilsLinearSubRegion is . . . |

b linear key decoding enabled pi_pp#3-LinearKey pi_pp#3-LinearKey

Di_ppi# linear key decoding b!sLlnearSubReglon 1S pi_pp#3-NoLinearKey | pivpp#3-NoLinedgrKey

B-3 disabled

Di_pp# . . pi_pp#3- ) i

" key range decoding bRangeFlag is enabled OverKeyRange pi_pp#3-OverKeyRange

;l_gpp# key range decoding bRangeFlag is disabled |pi_pp#3-KeyRange pi_pp#3-KeyRange

;'_6'0'0# n-th order DPCM nDPCMOrder is 2™ order |pi_pp#3-2ndDPCM | pi_pp#3-2ndDPGM

;|__7pp# shift operation bShiftFlag is enabled pi_pp#3-Shift pi_pp#3-Shift

;'_épp# shift operation bShiftFlag is disabled bi”pp#3-NoShift pi_pp#3-NoShift

. if DND and folding . .
Di_pp# . o pi_pp#3- pi_pp#3-
b9 |operations are not nNDNDOrder is -1 MinusOneDNDOrder |MinusOneDNDQrder
selected

Di_pp# . . . pi_pp#3- .

£ 10 folding operation nDNDOrder js:0 ZeroDNDOrder pi_pp#3-ZeroDNDOrder

Di_pp# | DND operation after . pi_pp#3- pi_pp#3-

B-11 folding operation nDNDQer is 3 PositiveDNDOrder PositiveDNDOrdgr

Di_pp# | key Invert down bKeylnvertDownFlag is pi_pp#3- . )

B-12 operation enabled KeylnvertDown pi_pp#3-KeylnvgrtDown

— bKeylnvertDownFlag is | pi_pp#3- pi_pp#3-

3__1%p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
i po# bKeylnvertDownFlag is | pi_pp#3- pi_pp#3-
3__12p UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
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42413344

Purpose: Exercise the path preserving functionality of MPEG-4 Position Interpolator Compression carried in a

Test bitstreams path preserving #4

BIFS scene stream. The test is performed for each type of attribute related to the key value data.

Files:
Name | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
pi_pp# |key value quantization i . ) . . i :
47 bit size decoding nKVQBit is set to 10 pi_pp#4-nKVQBIt pi_pp#4-nKVQBIt
pi_pp# | nKVDPCMOrders are set | _. ) . )
42 n-th order DPCM to 1 for all components pi_pp#4-1stDPCM pi_pp#4-1stDPCM
key value flag, indicating | x_keyvalue_flag is
o whether all quantized enabled, y _keyvalue flag
z_épp values are same in the |is enabled,; pi_pp#4-allsame pi_pp#4-allsame
each component of key |z_keyvalue_flag is
values disabled
—— blsUnaryAACs are
E_pr Binary AAC decoding disabled for all pi_pp#4-binaryaac pi_pp#4-binaryaac
components
- blsUnaryAACs are
z_gpp Unary AAC decoding enabled for all pi_pp#4-unaryaac pi_pp#4-unaryaac
components
nStartindex_X,
pi_pp# . nStartindex_Y and . r . . r .
46 Intra value decoding nStartindex_Z are set to pixpp#4-intracoding pi_pp#4-intracoding
1
floating point number
zl__?pp# ggﬁgidsl’ggéfwéq:rnissa bUse32Float is enabled | pi_pp#4-FPNcoding | pi_pp#4-FPNcoding
and exponent.
the decoding of the
digits of the minimum
pi_pp# |values of each bAllSameMantissaDigitFl| | pi_pp#4- pi_pp#4-
4-8 component, when all ag.is\disabled allsamemantissadigit |allsamemantissadigit
these values have the
different digit
the decoding of the
digits of the minimumn1
pi_pp# |values of each bSameKVDigitFlag is . i - . ) -
49 component, wioh all disabled pi_pp#4-samekvdigit |pi_pp#4-samekvdigit
these values have the
same didit
the decoding of the digit
2'_—1%p# g‘;gﬁgmtﬁg"r‘;‘gefg?e bMaxDigitFlag is disabled |pi_pp#4-maxdigit pi_pp#4-maxdigit
€ach components
. the sign of exponent of . . .
pi_pp# all thegminimuF;n values bAllISameExponentSign | pi_pp#4- pi_pp#4-
4-11 and the maximum range is disabled allsameexponentsign |allsameexponentsign
i Dot the decoding of all the
2__1F2>p minimum values and the | nDigit is set to 6 pi_pp#4-digit pi_pp#4-digit
maximum range
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4.241.3.3.5 Tolerance

The diagnosis is to check whether the field data (key, keyValue) of PositionInterpolator node that is decoded
from “.mp4” file correspond with the node included in the provided reference file.

4.2.4.2 Bone-based animation

In order to animate a skinned model by using the bone-based approach, a dedicated animation stream has
been standardized. ThIS mformatlon consists malnly in geometrlc transformatlon of the bones and curve

X : xttral format
s informative and used for authorlng purposes the binary format is normative. Below there are cenformance
boints concerning the compressed Bone-Based Animation (BBA) elementary stream.

BBA compressed animation can be carried either in a separate stream or within the sCene stream (BIFS
stream). The following Subclauses specify the normative tests for verifying conformance/of BBA elementary
bitstream and BBA decoder. Those normative tests make use of test data (bitstream. test suites) proyided as
an  electronic  annex to this document, and of a software |xverifier specifled in
SO/IEC 14496-5:2001/Amd7:2005 with source code available in electronic format.

1.2.4.2.1 Bitstream conformance

1.2.4.21.1 Conformance requirements

BIFS streams shall comply with the specifications in 5.4 of ISO/IEE€ 14496-16:2006.
1.2.4.2.1.2 Measurement procedure

Syntax of the BIFS stream shall meet the requirements of 5.4 of ISO/IEC 14496-16:2006.
1.2.4.2.1.3 Tolerance

here is no tolerance for bitstream syntax‘checking. The diagnosis is pass or fail.
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4.24.2.2

Terminal conformance

There are two compression techniques that can be used in a BBA stream: frame-based and DCT-based. The
following table presents the bitstreams for different use cases.

. Elementary .
Name Attributes bitstream (.bba) Bitstream (.mpa)
Contains animation only for the bones.
BBA BeresBGTot—GCoempressed-byBETwith-quantizatienstep1BBA—Beres—DGF34+-BBABeres—BE&FH
1.
Contains animation only for the bones.
BBA Bgnes DCT12 | Compressed by DCT with quantization step |BBA Bones DCT12 |BBA Bones DCT12
12.
Contains animation only for the bones.
BBA Bgnes DCT31 | Compressed by DCT with quantization step |BBA Bones DCT31 |BBA-Bones DCT31
31.
Contains animation for bones and muscles.
BBA Bgnes PREO0O1 | Compressed by predictive coder with BBA Bones PRE(041/BBA Bones PREO1
quantization step 1.
Contains animation for bones and muscles.
BBA_Bgnes PRE12 | Compressed by predictive coder with BBA_Bones/PRE12|BBA Bones PRE1]
quantization step 12.
Contains animation for bones and muscles.
BBA_Bgnes PRE31 | Compressed by predictive coder with BBA) Bones PRE31|BBA Bones PRE31
quantization step 31.
BBA BdéneAndMuscl Contains animation for bones and muscles.
e DCTA1 Compressed by DCT with quantization step |BBA_BM_DCTO01 BBA_BM_DCTO01
- 1.
Contains animation for bones and muscles.
BBA_BoneAndMuscl| o hressed by DCT with quantization step |BBA_BM_DCT12  |BBA_BM_DCT12
e _DCT[12 12
Contains animation for bornies’and muscles.
SB'SEE¥3r‘1€A”dM“S°' Compressed by DCT with-quantization step | BBA_BM_DCT31 |BBA_BM_DCT31
- 31.
Contains animation for bones and muscles.
SBF’,“F;EE :‘eA”dM“SC' Compressed by predictive coder with BBA_BM_PREO1 |BBA_BM_PREO1
- quantization step 1.
Contains animation for bones and muscles.
BBA_BgneAndMuscl| & regsed by predictive coder with BBA_BM_PRE12 |BBA_BM_PRE12
e PRE12 N
- quantization step 12.
BBA BdéneAndMuscl Contains animation for bones and muscles.
e PRE31 Compressed by predictive coder with BBA BM_PRE31 BBA_BM_PRE31
- ) guantization step 31.
4.2.4.3 BBA stream updates for morph-based animation

The BBA stream syntax was updated in ISO IEC 14496-16:2006 in order to represent in a BBA animation
frame, the values of the weights associated to each target shape in a MorphShape node. The morph is the
third surface deformer that can be represented in a BBA data (with bones and muscles). A BBA animation
frame can contain data for several MorphShape nodes.
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42431 Conformance points

424311 Covered functionalities

2009(E)

The following Subclauses specify the normative tests for verifying conformance of BBA compressed bitstream

and BBA decoder. Those normative tests make use of test data (bitstream test suites).

4.2.4.3.2 Bitstream conformance

1.2.4.3.2.1 Conformance requirements

BBA streams shall comply with the specifications for BBA compression in ISO/IEC 14496-16:2006
bnd Morphing.

1.2.4.3.2.2 Measurement procedure

[exture and Morphing.

1.2.4.3.2.3 Tolerance

here is no tolerance for bitstream syntax checking. The diagnosis iS)pass or fail.
1.2.4.3.3 Terminal conformance

1.2.4.3.3.1 Conformance requirements

A\ compliant decoder shall implement a decoding process that is equivalent to the one spe

Texture

Syntax of the BBA stream shall meet the requirements of BBA compressjon in ISO/IEC 1449616:2006

cified in

SO/IEC 14496-16:2006 Morphing and Texture“and meets all the general requirements, defined in the
jocument, which apply for the functionalities® considered. The decoder shall decode bitstreams with any
bptions or parameters with values permitted for the functionalities. In the case of using BIFS fdr scene

MorphAnim | and four target shapes consisting in linear

transitions between the targets. —anim —anim

epresentation, the decoding process ‘that is specified in Clause 8 of ISO/IEC 14496-11:2005 shall|also be

mplemented.

1.2.4.3.3.2 Test bitstreams

Name Attributes Bitstream (.mp4) Reference file
Animation of a morph space with one base shape cube2sphere_morph | cube2sphere| morph

1.24.3.3.3 Measurement procedure

The terminal should display an animation consisting in the deformation of a textured object.

4.24.3.3.4 Tolerance

There is no tolerance for deforming the object.

© ISO/IEC 2009 — All rights reserved
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4.24.4

Frame-based animated mesh compression

42441 Conformance Points

424411 Covered functionalities

The conformance points for Frame-based Animated Mesh Compression (FAMC) cover:

e The

compression of different attributes per vertex,

e Different compression configurations (DCT, Lift, Layer-based Decomposition) and possible combinations
between,

e CABAC-based arithmetic encoding,

e Te

The foll

tests make use of test data (bitstream test suites).

FAMC i

The fol

bitstreams and FAMC decoder. Those normative tests make use of test data (bitstream test suites).

4.24.4.]

4.2.4.4.]

BIFS stieams shall comply with the specifications of 4.3;6:0f ISO/IEC 14496-16:2006/Amd2:2009 and 7.2.2.23

of ISO/I

4.2.4.4.]

BIFS stieams shall comply with the specifications of 4.3.6 of ISO/IEC 14496-16:2006/Amd2:2009 and 7.2.2.23

of ISO/I

4.2.4.4.]

There is

4244

4.24.4.

poral, spatial and SNR scalability.

bwing Subclauses specify the normative tests for verifying conformance of FAMC. Those normative

5 using the BitWrapper node in a separate bitstream referred by a url.

owing Subclauses specify the normative tests for verifying conformance of FAMC compresseqg

P Bitstream conformance

P.1 Conformance requirements

EC 14496-11:2005.

p.2 Measurement procedure

EC 14496-11:2005.

.3 Tolerance

no tolerance for bitstréam syntax checking. The diagnosis is pass or fail.
8 Terminal conformance

8.1 Conformance requirements

A comy

liant " decoder shall implement a decoding process that is equivalent to the one specified in

AXAON A ONNATA (TaWaYaVaVal ! 4 TRY) ! H 4 (. o 4l ! 4 (T}
ISO/IEC 7990 TU.ZUVU/AITIUZ. 2UU T alfu 1TICCLS all U1c JTrictdl TSYUITTITITTILS, UCTITTICU 1T 1S UUCUTTITTIL, WITTCT

apply fo

r the functionalities considered. The decoder shall decode bitstreams with any options or parameters

with values permitted for the functionalities. In the case of using BIFS for scene representation, the decoding

process

50

specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.
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4.2.443.2 Test bitstreams

Name Attribute Bitstream (.mp4) ?:vfﬁ)" ence file
DCT-based decoding of an animation with time Troll

DCT_Troll varying geometry and normals. Encoding TroI\DCT\NoScalabil \OriginalAnimationitr

parameters described in
“TrolNDCT\NoScalability\troll_Encoding_log.wrl”

ity\troll-url

oll_#

Oualitvcealabla DCT bhacad doacodina-of-an
TToOTC 1T

DCT_Quality
$calability_Trol

\&Uulll] A= lle) ~ L} LA S IS AT Bav g v e pw ) )} Iv VT art
animation with time varying geometry and
normals. Encoding parameters described in
“Trol\DCT\QualityScalability\troll_Encoding_log.
wrl”

Trol\DCT\QualitySca
lability\troll-url

Troll
\OrigimalAnimnation\tr
ol #

LIFT-based decoding of an animation with time
varying geometry and normals. Encoding

Trol\LIFT\NoScalabil

Troll

o-I—

bcalability_Trol

normals. Encoding parameters described in
“Trol\LIFT\QualityScalability\troll_Encoding_log.
wrl”

Trol\LIET\QualitySca
lability\troll-url

LIFT Troll . ; . \OriginalAnination\tr
parameters described in ity\troll-url ol #
“Trol\LIFT\NoScalability\troll_Encoding_log.wrl” -

Quality scalable LIFT-based decoding of an
IFT_Quality_ |animation with time varying geometry and Troll

\OriginalAnination\tr
oll_#

UD_NoScalabili
ty_Troll

Non-scalable decoding of an animation with time
varying geometry and normals using LD. LD-
based encoded bit stream without scalability:(one
spatial layer, | and P-frames). Encoding
parameters described in
“MPEG-4\Test\AFX\FAMC\Trol\LD\NoScalability\
troll_Encoding log.wrl”

MPEG-4\Test\AFX\F
AMC\Trol\LD\NoScal
ability\troll-url

Troll
\OriginalAnination\tr
oll_#

UD_SpatialScal
gbility_Troll

Spatially scalable decoding of an animation with
time varying geometry and nermals using LD.
LD-based encoded bit stream with spatial
scalability (16 spatial layers, | and P-frames).
Encoding parameters.described in
“Trol\LD\Spatial_Scalability\troll_Encoding_log.w
rl”

Trol\LD\Spatial_Scal
ability\troll-url

Troll
\OriginalAnination\tr
oll_#

UD_SpatialAnd
TemporalScala
bility_Troll

Spatially and\temporally scalable decoding of an
animation with time varying geometry and
normailsyusing LD. LD-based encoded bit stream
withCspatial and temporal scalability (16 spatial
ldyers, |, P and (hierarchical) B-frames).
Encoding parameters described in
“MPEG-4\Test\AFX\FAMC\Trol\LD\Spatial&Tem
poral_Scalability\troll_Encoding log.wrl”

MPEG-4\Test\AFX\F

AMC\Trol\LD\Spatial
&Temporal_Scalabilit
y\troll-url

Troll
\OriginalAnination\tr
oll_#

IDCT\LD_Spati
alAndQualitySc

Spatial and quality scalable DCT-LD-based
decoding of an animation with time varying
geometry and normals. Encoding parameters
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