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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or 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

technical co

mmittees collabarate in fields of mutual interest QOther international oraanizations —aovern
) T

ental

and non-go
technology,

International
The main t3
Standards a

an Internatio

Attention is
rights. ISO a

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
Hopted by the joint technical committee are circulated to national bodies far, voting. Publicati
hal Standard requires approval by at least 75 % of the national bodies casting a vote.

irawn to the possibility that some of the elements of this document‘may be the subject of p|
nd IEC shall not be held responsible for identifying any or all su¢h patent rights.
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eference hardware description

Advanced Video Coding
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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

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

— Part 21: MPEG-J Graphics Framework eXtensions (GFX)
— Part 22: Open Font Format

— Part 23: Symbolic Music Representation

— Part 24: Audio and systems interaction

— Part 25: 3D Graphics Compression Model

— Part 27: 3D Graphics conformance

The following part is under preparation:

— Part 26: Audio conformance

© ISO/IEC 2009 — All rights reserved Vv


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

ISO/IEC 14496-27:2009(E)

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

meet the requirements epnr\lflnd for cynfhﬂhf‘ 3D graphmc tools hy those four International Standards

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

1

This

(i.e.

ISO/

This
conc

$cope

part of ISO/IEC 14496 specifies how tests can be designed to verify whether comp
bitstreams) and decoders meet the requirements for the synthetic 3D graphics tools
EC 14496-11:2005, ISO/IEC 14496-16:2006, ISO/IEC 14496-21:2006, and ISO/IEC 14496-2

part of ISO/IEC 14496 does not specifically address encoders. As far as synthetic 3D
erned, an encoder can be said to be an ISO/IEC 14496 encoder if it generates comg

compliant with the syntactic and semantic bitstream payload requirements specified in ISO/IH

ISO/

Charn
ISO/
stan

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

Acteristics of coded bitstreams and decoders are defined for ISO/IEC 14496-11, ISO/IH

ard that is exploited in the bitstream. Examples aré the applied values or range of the bitr

characteristics define the properties and capabilities\ of the applied decoding process. An e
property is the applied arithmetic accuracy. The capabilities of a decoder specify which coded b
decoder can decode and reconstruct, by defining the subset of the standard that may be
decodable bitstreams. A bitstream can be deceded by a decoder if the characteristics of the cod

are

ithin the subset of the normative references.

This |part of ISO/IEC 14496 describes procedures for testing conformance of compressed data a

to

he requirements defined  in-" ISO/IEC 14496-11, ISO/IEC 14496-16, ISO/IEC 144

ISO/|EC 14496-25; given the set of characteristics claimed, the requirements that shall be r

ressed data
specified in
5:20009.

graphics are
ressed data
C 14496-11,

C 14496-16,

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

hte. Decoder
xample of a
tstreams the
exploited in
ed bitstream

nd decoders
D6-21, and
net are fully

detefmined by these parts.

This |part of ISO/IEC 14496 summarizes the requirements, cross references them to characferistics, and
defines how conformance with them can be tested. Guidelines are given on constructing tests to verify
decoder conformance.

2 Normative references

The |following referenced documents are indispensable for the application of this document. For dated

references, only the edition cited applies. For undaied references, the latesi edition of the referenced
document (including any amendments) applies.

ISO/IEC 14772-1:1997, Information technology — Computer graphics and image processing — The Virtual
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

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

ISO/IEC 14496-11:2005,

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 Terms|definitions, abbreviations and symbols

For the pufposes of this document, the terms, definitions, abbreviated terms and symbols-given in
ISO/IEC 144096-1, ISO/IEC 14496-5, ISO/IEC 14496-11, ISO/IEC 14496-16, ISO/IEC 1449p-21,
ISO/IEC 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
ISO/IEC 14496-16, Animation Framework eXtension (AFX)

4.1 Sceng¢ graph nodes
411 Bitstream conformance

4.1.1.1 Conformance Requirements

BIFS strean)s shall comply with the specifications of Clause'8 of ISO/IEC 14496-11:2005 and Clausg 4 of
ISO/IEC 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 and
Clause 4 of ISO/IEC 14496-16:2006.

4.1.1.3 Toldrance

There is no tolerance for bitstreamisyntax checking. The diagnosis is pass or fail.
4.1.2 Terminal conformance

4.1.2.1 Conformancerequirements

The terminal shall\comply with the specifications of Clause 8 of ISO/IEC 14496-11:2005 and Clausg 4 of
ISO/IEC 144|96-16:2006.

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
and buffer shall be tested for each bitstream

4.2; 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,

4 | MeshGrid Humanoid_OA_BIFS, Sphere_GA_BIFS, Quad_LA_BIFS, Quad_OA_BIFS,
Qad—GABIES Cyclic LA BIES Cyolic OA BIES Cyolic GA BIFS

5 |[NonLinearDeformer Bend, taper, twist, shell

6 |[NurbsCurve NurbsCurve, NurbsCurve anim

7  |[NurbsCurve2D NurbsCurve2D, NurbsCurve2D_anim

8 |[NurbsSurface NurbsSurface

9 |[Octreelmage Ol _BVO_Still, Ol_BVO_Anim, Ol_TBVO_Still, OL(FBVO_Anim

10 ||PointTexture DI_Ortho-PT_8, DI Ortho-PT 32, DI _Persp—PT.8, DI Persp—PT 32

11 ||PositionAnimator

PositionAnimator, PositionAnimator_discrete, PositionAnimator |
PositionAnimator_NURBS _interp, PositionAnimator_paced,
PositionAnimator_spline

linear,

12 ||PositionAnimator2D

PositionAnimator2D, PositionAnimator2D_discrete,
PositionAnimator2D_linear, PositionAnimator2D NURBS _interp
PositionAnimator2D_paced, PositionAnimator2D_spline

13 ||ProceduralTexture

PT_Default, PT_Gradient1, PD Gradient2, PT_Gradient3, PT_G
PT_Gradient5, PT_Horizen; PT_Marble, PT_PinkGranite, PT_B
PT_Fabric

sradient4,
rickwork,

14 ||SBBone SkinnedModel
15 ||[SBMuscle SkinnedModel
16 (|SBSegment SkinnedModel
17 ||SBSite SkinnedModel
18 ||[SBSkinnedModel SkinnedModel
19 |ISBVCAnimation SkinnedModel

20 |[ScalarAnimator

ScalarAnimator_discrete, ScalarAnimator_linear, ScalarAnimato
ScalarAnimator_spline

r paced,

21 |[SimpleTexture

Dl_Ortho-ST_Still, DI_Ortho-ST_Anim, DI_Persp-ST_Still, DI_P
ST_Anim

Brsp-

22 |([SubdivisionSurface

Ss, SS_Goldfish, SS_Britney, SS_BritneyDance, SS_RooDance
SS RooFlip, SS_Shark

23 ||SubdivSurfaceSegtor

ss_img, tagpipes, tagpipes_anim, icosa_normal, icosa_concave

AN {bunny,venus} {I,O4C,PXG,L}N:N,N;, e.g., bunny_ICG101010;|this node

24 |WaveletSubdivisionSurface | o1/ e tested according to 4.2.2.2.2
cube2sphere_morph_cube, cube2sphere_morph_dome,

25 |MorfhSpace cube2sphere_morph_etoile, cube2sphere_morph_forme,
cube2sphere_morph_sphere, cube2sphere_morph_random
cube2sphere _morph _anim
This node shall be tested together with SimpleTextureV2 nodes and

26 |DepthimageV2

PointTextureV2 node

27 | SimpleTextureV2 shuttle

28 |PointTextureV2 flower

29 | Multitexturing tm

30 | SBVCAnimationV2 VCAnimV2

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
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4.1.2.3 Test bitstreams

Name (for bitstream

filename, add .mp4) Provider |Content Reference file (.wrl)
Bend Mindego NonLinearDefgrmer that bends a Bend
rectangular object.
Multi-resolution cyclic quadrilateral mesh . :
Cyclic_GA_BIFS VUB |(uniformSplit = 1). Animation of the Cyclic_MG, Cyclic_Levo,
. : Cyclic_Lev1, Cyclic_Lev2
gridCoord field.
Multi-resolution cyclic quadrilateral mesh
. {uniformoplit = 1). Different resolution Cyclic_MG, Cyclic_LevU,
Cyclic_LA_HBIFS vuB levels are displayed by animating the Cyclic_Lev1, Cycliccley2
displayLevel field.
Multi-resolution cyclic quadrilateral mesh . .
Cyclic_OA_BIFS VUB | (uniformSplit = 1). Animation of the 8y°:!C—E”G'1CéC"‘T.—Lf_V°’2
vertexOffset field. yelic_Leyi, byclic_Ley
Orthographic projection in Depthimage
DI_Ortho-PT|_8 Samsung AIT | node. 8 bits representation of depth DI_QOrtho-PT_8
value in PointTexture node.
Orthographic projection in Depthimage
DI_Ortho-P1|_32 Samsung AIT | node. 32 bits representation of depth DI_Ortho-PT_32
value in PointTexture node.
Orthographic projection in Depthimage
DI_Ortho-ST|_Still Samsung AIT | node. Still version of SimpleTexture DI_Ortho-ST_Still
node.
Orthographic projection imDepthimage
DIl_Ortho-ST|_Anim Samsung AIT | node. Animated version.of DI_Ortho- ST_Anim
SimpleTexture node;
Perspective projection in Depthlmage
DI_Persp-PT_8 Samsung AIT | node. 8 bits representation of depth DI_Persp-PT_8
value in Pointfexture node.
Perspectivesprojection in Depthlmage
DI_Persp-PT_32 Samsung AIT | node. 32 bits representation of depth DI_Persp-PT_32
valug in"PointTexture node.
Perspective projection in Depthlmage
DI_Persp-ST_Still Samsung AlT ('noede. Still version of SimpleTexture DI_Persp-ST_Still
node.
Perspective projection in Depthimage
DI_Persp-ST_Anim Samsung AIT | node. Animated version of DI_Persp-ST_Anim
SimpleTexture node.
Multi-resolution non-homogeneous .
mesh with non-uniform distributed ::mgzg:g—tﬂsb
Humanoid_L{A BIES VUB reference grid. Different resolution levels H T ’
; L umanoid_Lev1,
are displayed by animating the Humanoid Lev2
displayLevel field. -
?v'iui‘li-lcauiutiun IIUII';IUIIIUQUIIUUUb HUIIIdIIUid_rV‘IG,
. mesh with non-uniform distributed Humanoid_Lev0,
Humanoid_OA_BIFS vuB reference grid. Animation of the Humanoid_Lev1,
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.
Non-use of BitWrapper node. Use of

OL_TBVO_still Samsung AIT |voxellmagelndex. Still version of OL_TBVO_Still
Octreeimage node.
Non-use of BitWrapper node. Use of

Ol_TBVO_Anim Samsung AIT | voxellmagelndex. Animated version of | Ol_TBVO.,\Anim
Octreelmage node.

N : . PositionAnimator used as an interpolator £ :
P03|1|onAn|mator Mindego (keyType 0, keyValueType 0). PositiohAnimator
PosifionAnimator_dis . PositionAnimator with discrete timeline - . :

Mindego PositionAnimatof _discrete
cret (keyType 1).
PosifionAnimator_line . PositionAnimator with linear timeline - . :
Mindego PositionAnimator_linear
ar (keyType 2).
N : PositionAnimator with NURBS-path i . .
PosmgnAnlmator_NU Mindego (keyValueType 1, 2, 3) and basic PositionAnimatoy NURBS i
RBS| interp . nterp
interpolator (keyType 0).

PosilionAnimator pac PositionAnimator with paged animation

o P Mindego (keyType 3) over a pigcewise linear path | PositionAnimatof_paced
(keyValueType 0):

PosilionAnimator soli PositionAnimater with a velocity spline

ne —SP Mindego (keyType 4)%ver a piecewise linear path | PositionAnimatof_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 Simple 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_Gradient5 Superscape Simple gradient - ring + 4 cells + PT_Gradient5
roughness.

PT_Horizon Superscape Horizon Fextur_e ) h|_gh roughness + PT_Horizon
low/medium distortion.

PT Marble Superscape Marble texture - multiple bWeights + PT Marble
unequal warpmap knots.

PT_RinkGranite Superscape Granite texture - plasma based + high PT_PinkGranite
roughness.
Brickwork texture - brick tiling + muliiple

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_Lev2

© 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 Skmn.ed and artlcul_ated model defined SkinnedModel
by using the collection of SB nodes.
Sphere_GA _BIES VUR Multi-resolution non-homogeneous Sphere_MG, Sphere_Lev0,
- mesh. Animation of the gridcoord iield. | Sphere_Lev1, osphere_Hev2
Ss Mindego Shows a simple subdivision surface. Ss
SS_Britney Superscape i);tgglded Loop subdivision static biped SS_Britney
SS_BritneyDance Superscape E.X tended Loop subdivision animated SS_BritneyDance
biped model.
SS_Goldfish Superscape 'I'Exten_decj Loop subdivision textured SS_Goldfish
goldfish" model.
Ss im Mindeqo Shows a simple subdivision surface with $s)im
Mg 9 4 sectors with a texture mapped. -Mg
SS_RooDangce Superscape 'I'Extended !.‘OOp subdivision animated SS_RooDance
kangaroo" model.
SS_RooFlip 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 cylinders:as subdivision :
Tagpipes Mindego surfaces with sectorstagged. Tagpipes
: . . Same as tagpipes(Sample with flatness . .
Tagpipes_arfim Mindego of sectors animated. Tagpipes_anim
Taper Mindego NoanearDefqrmer that tapers a Taper
rectangularobject.
Multi-resolution non-homogeneous
mesh with uniform distributed reference |Torus_MG, Torus_Lev0,
Torus_C_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_C_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.
cube2spherge_morphyTINT-ARTEMIS | MorphShape node test: static mesh cube2sphere_morph_cybe
_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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?ame (for bitstream Provider |Content Reference file (.wrl)
ilename, add .mp4)
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

and four target shapes with weights 0.3

0.50.10.1.
cubeEWWWWpHSMMA Stream test [ cube2sphere_mprph_anim
_ani animated mesh obtained by morphing

into a morph space with one base shape

and four target shapes.
shutfle ETH Zurich |DIBR2: SimpleTextureV2 node test: shuttle

shuttle with novel fields (normal,

splatU/V).
flowgr ETH Zurich |DIBR2: PointTextureV2 node test: flower’{flower

with novel fields (normal, splatU/V),
tm FhG-HHI MultiTexture and MultiTextureCoafd tm

node test: 3D Temple model with'4

Textures.
VCAphimV2 INT-ARTEMIS | SBVCAnimationV2 nodetest” animation |VCAnimV2

of a virtual character by@sing advanced

control.
DI-P-pos-ori-fov- SAMSUNG | Depthimage nodeywith exposedFields DI-PT-pos-ori-foy-plane-
plang-ortho AIT (position, orientation, fieldofview, ortho

nearplane, farplane and orthographic)

for PointTexture node.
DI-S[-fov-pos-plane SAMSUNG | Depthimage 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.

cityFpotPrintStatic TFrance FootPlrlntSetNo.de.The building cityFootPrintStafjc
elecom footprints of a city. ‘1

]tc:|tyFootPr|ntStat|cBuf France FootPlrlntSetNo.de. The building cityFootPrintStatIicBuffer
er Telecom footprints of a city.

. . France FootPrintSetNode: The buildin . .
cityFpotPrintLOD Telecom footprints of a city with LOD. 9 cityFootPrintLOD
cityFpotPrintLOBBuff France FootPrintSetNode:The building . .
er Telecom footprints of a city with LOD. cityFootPrintLODBuffer

FootPrintSetNode:The building
cityFpotPrintLOD_0_ _'_Frlance footprints _of akcny vY|th I:IOD using the cityFootPrintLOD _0_001
001 ICICCUITI CUITIPTTSSIUNIT UastU Ul e SUTTIT
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 Telecom city with LOD using the compression cityDynamicBuffer
based on the scene accuracy.
France FootPrintSetNode:The complex 3D
house T house
elecom model of a house.
. . University of | Shadow: Animated windmill, that casts . .
windmill windmill
limenau shadows on the ground.
University of Shadow: Several cubes with different
transparent limenau fransparency cast shadows on the transparent
ground.

4.1.2.4 Toldrance

There is no

4.1.3 Renc

plerance. The diagnosis is pass or fail.

ering 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

41.3.21
Nodes: Proc
Provider: Su

Bitstreams:
PT_Horizon,

Procedural t
While rende

structure mu
plasma bassd

ProceduralTexture
eduralTexture
perscape

PT_Default, PT_Gradient1;[.PT_Gradient2, PT_Gradient3, PT_Gradient4, PT_Gradi
PT_Marble, PT_PinkGranite;-PT_Brickwork, PT_Fabric

bxtures are a functiontof the supplied parameters.
ring is not required to be color exact - color depth will vary between terminals - the te

st be pixel exact. In particular the (distorted) cell outline, cell positioning, and the interi
d texturesimust be preserved.

4.2 Elementary bitstreams

ent5,

xture
or of

421 Com

mon—conformancepoint

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 ISO/IEC 14496-1:2004.

4.21.1.2

Measurement procedure

The syntax of the AFX bitstreams shall meet the requirements specified in 7.2.6 of ISO/IEC 14496-1:2004.
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1.3 Tolerance

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

4.2.2

4.2.2.

Geometry bitstreams

1 3DMC extension

-27:2009(E)

The 3D mesh object is a 3D polygonal model that can be represented as an IndexedFaceSet in BIFS. It is
deﬂned by the posmon of its vertlces (geometry), by the assomahon between each face and its sustaining

3D n
meth
incre
lattern
for e
forn

4.2.2.

4.2.2.

The
com

forward compatibility with error resilience, vertex.order and face order preserving, supq

fect the 3D geometry, but mfluence the way the modells shaded

nesh coding (3DMC) extension addresses the efficient coding of 3D mesh object. It)comp
od and several options. The basic 3DMC extension method operates on manifald model
mental representation of single resolution 3D model. The model may be triangular or pol

are triangulated for coding purposes and are fully recovered in the decoder.(@ptions includs:

Properties do

ises a basic
and features
ygonal — the
(a) support

rror resilience; (b) vertex order and face order preserving; (c) efficient texture mapping; and (d) support

bn-manifold and non-orientable model.

1.1 Conformance points

111 Covered functionalities

conformance points for compression of 3DMC _éxtension cover basic compression,

atibility, forward compatibility, error resilience support, backward compatibility with errg

backward
r resilience,
ort of non-

manifold/non-orientable model (stitch), and efficient)texture mapping. These functionalities relate to the

com
7.2.2

As fq
be c
3DM

The

compressed bitstreams and 3DMC extension decoder.

ressed representation of the IndexedFaceSet node carried by the BitWrapper node as
.23 of ISO/IEC 14496-11:2005.

r carriage of compressed representation by the IndexedFaceSet node using the BitWrapper

following Subclauses specify the normative tests for verifying conformance of 3DM
Those normative tests make use

described in

node, it can

brried either in a separate stream._or' within the scene stream (BIFS stream). Therefore, compression of
[C extension shall also be tested’together with this node.

C extension
of test data

(bitstream test suites).

4.2.21.2 Bitstream’conformance

42.21.21 Conformance requirements

BIFY streams shall comply with the specifications for compression of 3DMC extension in
ISO/|EC 14496-16:2006/Amd1:2007 and 7.2.2.23 of ISO/IEC 14496-11:2005.

42.21.2.2 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.

42.21.2.3 Tolerance

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

4.2.21.31

496-27:2009(E)

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.

4.2.2.1.3.2

Test bitstreams

Purpose 1
resilience su
vertex order
texture map
the scene st

Purpose 2
resilience s\
vertex order

(URL): Exercise the basic compression, backward compatibility, forward compatibility,

error

pport, backward compatibility with error resilience, forward compatibility with error(resilignce,

and face order preserving, support of non-manifold/non-orientable model (stitch),.and eff|
bing functionalities of MPEG-4 3DMC extension compression carried in a separate stream

eam.

(Buffer): Exercise the basic compression, backward compatibility, forward compatibility,

cient
from

error

pport, backward compatibility with error resilience, forward compatibility with error resili¢nce,

and face order preserving, support of non-manifold/non-orientable ‘model (stitch), and eff|
texture mapping functionalities of MPEG-4 3DMC extension compression carriedin a BIFS scene stream

cient

Files:

Name Attribute Bitstream (.mp4) Reference file ((wrl)
Use of URL field in the Bitwrapper node. Use of

BASIC#1-1 | |Pasic compression of polygonal 3D mesh with g ag)c_object #1-1 | BASIC-object#1}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

BASIC#1-3 || geometry, connectivity, colar; normal, and texture |BASIC-object #1-3 | BASIC-object#1{3
coordinates composed of’'several connected
components.
Use of URL field(inythe Bitwrapper node. Use of . .

CROSS#I-1l p 2 ckward comipatibility. Use of 3DMC decoder. CROSS-object #1-1 | CROSS-objectii-1

CROSS#1-| | Use of URLfield in the Bitwrapper node. Use of | nphag opject1-2 | CROSS-objectfi-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_MODE Use of U.RL field in the B|twrappgr node. Us<.-:‘ of ERR_MODE- ERR_MODE-

#1-2 error re§|llence mode (error reS|'I|e.:r.10e mode: 0, object#1-2 object#1-2
packetsize: 360, boundary predicition type: 1)

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
S#1-2

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

ERR_CROSS -
object#1-2

ERR_CROSS -
object#1-2

ORDER#1-1

Useof Rt fretdmrthe Bitwrapper mode—Useof
vertex order preserving coded at the unit of IFS

ORDER-object#1-1

ORDER|-object#1-1

ORDER#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

ORDER#1-3

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

ORDER -object#¢-3

ORDER|-object#1-3

ORDER#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|-object#1-4

ORDER#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|-object#1-5

ORDER#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|-object#1-6

STITICH#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

STITICH#1-2

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

STITCH -object#1-2

STITCH|-object#1-2

TC#1-1

Use of URL field in the Bitwrappernode. Use of
efficient texture mapping with;use of
Adaptive_quant_texCoord_imode.

TC-object#1-1

TC-obje¢t#1-1

TC#

Use of URL field in the.Bitwrapper node. Use of
efficient texture mapping with no use of
Adaptive_quant_tex€oord_mode.

TC-object#1-2

TC-obje¢t#1-2

BAS|C#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-gbject#2-1

BAS|C#2-2

Use-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-gbject#2-2

Use of buffer field in the Bitwrapper node. Use of

BASIC#2-3

bdb;b CUITTIPI caaiun Uf tl idl Iyib‘ SD Illb'bh vvith
geometry, connectivity, color, normal, and texture
coordinates composed of several connected
components.

BASIC-object #2-3

BASIC-object#2-3

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

11



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

ISO/IEC 14496-27:2009(E)

Name Attribute Bitstream (.mp4) Reference file (.wrl)

ERR_MODE Use of byffer field in the Bltwrapper 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 Use of bgffer field in the Bltwrapper node. U§e of ERR_MODE - ERR_MODE -

204 error re§|llence mode (error reS|_I|(_ar_10e mode: 1, objecti2-4 objecti2-4
packetsize: 360, boundary predicition type: 1)
Use of buffer field in the Bitwrapper node. Use of

ERR_CROS backwarq _compatlblhty and error r'e5|.I|ence mode ERR_CROSS- ERR_CRO$S-

S#-1 (error resilience mode: 0, packetsize: 360, obiect#2-1 obiect#2]
boundary predicition type: 0). Use of 3DMC ) )
decoder.
Use of buffer field in the Bitwrapper node.Use of

ERR_CROSY| | 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)

ORDER#2-1 Use of buffer field m_the Bitwrapper nod.e. Use of ORDER-objéct#2-1 | ORDER -objectf2-1
vertex order preserving coded at the unit of IFS

ORDER#2-2 Use of buffer field |n'the Bitwrapper nodg. Use of ORDER -0bject#2-2 | ORDER -objectf2-2
vertex order preserving coded at the unit of CC

ORDER#2-g | USe of buffer field in the Bitwrapper node. Use of - | ggnep iect#o-3 | ORDER -objectf2-3
face order preserving coded at the unit of IFS

ORDER##2-4 | Use of buffer field in the Bitwrapper node. Use of ™ 5ppeg opjectit-4 | ORDER -objectf2-4
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 coded at ORDER -object#2-5 |ORDER -object#2-5
the unit of IFS
Use of buffer field in the Bitwrapper 'node. Use of

ORDER#2-4 | vertex order and face order preserving coded at ORDER -object#2-6 |ORDER -object#2-6
the unit of CC

STITCHy#2-1|| USe of buffer field in the Bitwrapper node. Use of | griropy opjecttz-1 | STITCH -object2-1
support of non-manifoldumodel.

STITCHy#2-7|| Use of buffer field inthe Bitwrapper node. Use of | griroy _opjectin-2 | STITCH -objectf2-2
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
Adaptiveiquant_texCoord _mode.
Use of.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.

42221.2 Measurement procedure

S t-., £ it [l <3PS m—-chball o ttbha racirapmaonta ~f £ 4 floOIC O 1
yn PAOT e O o St TartT STaT o T T TS TOUYUITCTIICTITS OT O I UT OO o 1

4.2.2.21.3 Tolerance

Therk is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
4.2.22.2 Terminal conformance

422221 Conformance requirements

WavegletSubdivisionSurface conformance points are the following:

¢ The ability to specify the number of components used in the-reconstruction process;

¢ The ability to specify whether the wavelet coefficientsare'in local or global coordinates;
e The ability to specify the number of bitplanes used\to decode each coordinate;

o The ability to specify which part of the mesh/is‘to be reconstructed with a given coefficients pgcket.

4.2.2.2.2.2 Test bitstreams

Model . In/Qut- | Complete/ N .
narhe Provider band Partial Global/Local | Quantisation | Bitstream (.mp4)
(10, 10, 10) | bunny_ICG101010
G b b —
bunh UPM | c %20 740,09, 08) | bunny_I£G100908
Y L (n, t, 1) (10, 10, 10) bunny_ICL101010
o (10,09, 08) | bunny_ICL100908
(10, 10, 10) | venus_QCG101010
G(x,y, 2)
venbs UPM 0 c (10, 09, 08) | venus_QCG100908
L(n th ) (10, 10, 10) | venus_QCL101010
2 (10,09, 08) | venus_QCL100908
410 10 10\ [SNET-Y=1V]
ST D (16:05.08) | oy PG100908
b F Tel R&D | P , 09, _
) ranee felecom L(n th ) (10, 10, 10) | bunny_IPL101010
2 (10,09, 08) | bunny_ IPL100908
G y.2) (10, 10, 10) | venus_OPG101010
e (10, 09, 08) | venus_OPG100908
F Tel R&D P _
venus | France Telecom R& © L(n b by) (10, 10, 10) | venus_OPL101010
o (10,09, 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;

ulu

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

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

A is either “G” or “L”, meaning respectively that the coordinate frame for the 3D details is either Global

(and hence-the-coordinates-arex—\rand-z)}orlocal(and-hence-the-coordinates-are-n—t—and-t)-
P4 7 \ LA ZT7

N1, N2 a
to the qU

nd N are integers between 8 and 10 (printed with two digits) reflecting the number of bits.deyoted

antisation of the first, second and third coordinate, respectively.

For instance
in an in-ba
different co

, “bunny_ICG100908.mp4” is the WaveletSubdivisionSurface representation of the bunny model
d stream with complete spatial encoding, global coordinates, and different’ quantisation for
ponents (10 for x, 9 for y and 8 for z).

4.22.2.2.3 Measurement procedure

The termina| should produce a formatted output giving the reconstructed. imesh with the available decoded

wavelet coefficients. The output is to include

The Wa

. eletSubdivisionSurface object

The Bas|

. emesh field.

422224 Tolerance

The conforr d in

ISO/IEC 144

nance is passed when the reconstructed mesh reflects the correct mesh, as defing
96-16:2006. The rendering functionalityy must be observed visually.

4.2.2.3 MeshGrid

as a

MeshGrid sU
volume surrg
of the Mesh
explained in
model as giv
coordinates

rface representation describes the model both as a mesh (the connectivity wireframe), and
unding the mesh (the reference grid), as described in 4.3.4 of ISO/IEC 14496-16:2006. The
5rid node are encoded-either by BIFS, or in a compressed representation as a binary strea
5.2 of ISO/IEC 14496-16:2006. In both cases the information needs to be decoded to obtai
en in 5.2.3 of ISO/IEC 14496-16:2006. The animation of the mesh is done either by changin
of the vertices; or indirectly by changing the coordinates of the reference-grid points o

ields
m as
n the
g the
r the

vertices offs¢ts as described in 4.3.4.3 of ISO/IEC 14496-16:2006.

4.2.2.31 Conformance points

422311 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

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

4.2.23.2.2 Measurement procedure

Synt

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

4.2.2.3.2.3 Tolerance

Ther

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

4.2.2.3.3 Terminal conformance

4.2.23.3.1 Conformance requirements

The
ISO/

terminal shall decode the BIFS stream and initialize the fields of the object
EC 14496-16:2006.

4.2.2.3.3.2 Test bitstreams

4.2.23.3.21 Test bitstreams for encoding.with BIFS

In th¢ case of using BIFS for scene represeéntation for encoding the fields of the MeshGrid node, ¢

requ
ISO/

red, and the appropriate fields-of the MeshGrid node are initialized, as specified i
EC 14496-16:2006.

of 4.3.4 of

n decoding is
n 4.3.4.2 of

Nam
filen

le (for bitstream

ame, add .mp4) Provider | Description

(-xm

Refe¢rence file

1)

Toru

Multi-resolution non-homogeneous mesh with uniform
5 C_ LA _BIFS VUB |distributed reference grid. Different resolution levels are | Tord
displayed by animating the displayLevel field.

s BIFS

Toru

Multi-resolution non-homogeneous mesh with uniform
5 C_QALUBIFS VUB |distributed reference grid. Animation of the vertexOffset Tord
field.

s _BIFS

Hum

Multi-resolution non-homogeneous mesh with non-uniform

anoid_LA_BIFS VUB ™ [distributed reference grid. Different resolution levels are | Hum
displayed by animating the displayLevel field.

anoid_BIFS

Hum

Multi-resolution non-homogeneous mesh with non-uniform

anoid_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.
Multi-resolution homogeneous quadrilateral mesh

Quad_OA_BIFS VUB (uniformSplit = 1). Animation of the vertexOffset field. Quad_BIFS
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Name (for bitstream

Reference file

filename, add .mp4) Provider | Description (.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.

. Multi-resolution cyclic quadrilateral mesh (uniformSplit = .
Cyclic_OA_BIFS VuB 1). Animation of the vertexOffset field. Cyclic_BIFS
Cyclic_GA_BIES VIR Multi-resolution cyclic quadrilateral mesh (uniformSplit = Cyclic_RIES

). Animation ot the grialoord tield.

4.2.2.3.3.2.2l Test bitstreams for outband encoding
The outband scenario shall be tested with the BitWrapper node. The bitstream is specified’in the url/ figld of
the BitWrapper node. The animation functionality is the same as in the case of using BIFS for scene
representatipn for encoding the fields as specified in 4.2.2.3.3.2.1.
Name (for bjtstream . i Reference file
. Provider | Description
filename, add .mp4) (-xml)
Multi-resolution non-homogeneous mésh'with uniform
Torus_C_URL VUB distributed reference grid. Torus_MG
Humanoid_URL VUB Mult!-resolut|on non-homogeneous mesh with non-uniform Humanoid| MG
distributed reference grid.
Multi-resolution homogeneaus quadrilateral mesh
Quad_URL VUB (uniformSplit = 1), Quad_MG
Cyclic URL VUB | Multi-resolution cyclic gqéadrilateral mesh (uniformSplit = 1). | Cyclic MG
4.2.2.3.3.2.3] Test bitstreams for inband encoding
The inband $cenario shall be tested with the BitWrapper node. The bitstream is specified in the buffer fi¢ld of

the BitWrapper node. The animatiop-functionality is the same as in the case of using BIFS for scene
representatipn for encoding the fields as specified in 4.2.2.3.3.2.1.
Name (for bjtstream . iy Reference file
. Provider | Description
filename, add .mp4) (-xml)
Multi-resolution non-homogeneous mesh with uniform
Torus_C LA BUFFER/ VUB |distributed reference grid. Different resolution levels are |Torus_ MG
displayed by animating the displayLevel field
: Multi-resolution non-homogeneous mesh with non-
Humanoid_LA\BUFFE AVIS=t gniform-distributed referen?:e grid—Different resolution Humanroidd MG
R levels are displayed by animating the displayLevel field
Multi-resolution homogeneous quadrilateral 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:

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

The gridCoord field of MeshGrid as a formatted output in the ReferenceGrid section.

[ =~ o] fnle and ot O £+ fiald formaattad o

£

The coordindex field as a formatted output in the Triangles section.

4.2.23.3.4 Output format

The putput format is in XML. An example is the following:

<?kml version="1.0"?>

<MgshGrid>

<DecoderInfo
levelsU="5" levelsV="5" levelsW="5"
slicesU="49" gslicesV="49" slicesW="33"
HasConnectivityInfo="true" HasRefinementIfnfo="true"
HasRepositionInfo="true" HasGridInfo="false"

cyclicU="false" cyclicV="false" cycMcW="false"

refineBits="1" fullRefine="false"

gridScaleX="-1" gridScaleY="-1" "gridScaleZ="-1">
</DecoderInfo>

<ReferenceGrid>
<depth w="0">
<width v="0">
<height u="0" x%£"-2.000" y="-2.000" z="-1.000"></height>
<height u="1%/x="-1.083" y="-2.000" z="-1.000"></height>
<height u=e2W x="-0.167" y="-2.000" z="-1.000"></height>
</width>

<width w="15">
<height 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>
<height u="2" x="-0.167" y="11.750" z="-1.000"></height>
J/width>
</depth>

<depth w="21">
<width v="0">
ha%ghf— ="Qn —"n_2 _0QQ" Jr—"_’> [a¥aTalll =113 43gmn ha%ghf—

o, 4 ) a an, a-ac-o P b H=Y YAV NZY-V-V-X W1t WiV.V/
e COUrG VOTTCATIITII A Ta vV CTTC AT SCT NCTUS aS a o attCU- UtpO G T triC-OUTrmTCcClUvity viTe

MeshType="Generic" SameBorderDirectidn="false" UniformSplit="false"

114

<height u="1" x="-1.083" y="-2.000" z="13.438"></height>
<height u="2" x="-0.167" y="-2.000" z="13.438"></height>
</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>

© ISO/IEC 2009 — All rights reserved
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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="42" v="32" 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="3" v="21" w="17"
offset="0.125" borderDir="LEFT"
x="0.750" y="17.135" z="10.688"
linkNextl="1674" linkNext2="1676" linkPrevl1="1716" J¥inkPrev2="2073">
</vertex>

<vertex index="375"
u="44" v="26" w="16"
offset="0.042" borderDir="RIGHT"
x="38.333" y="21.872" z="10.000"
1linkNextl1l="1597" linkNext2="6377" linkPxév1="6376" linkPrev2="1619">
</vertex>
</resolution>
</CgnnectivityWireframe>

<Trjangles>

<resolution level="0">
<triangle index1="0" index2=!2Y" index3="6"></triangle>
<triangle index1="0" index2&™l" index3="4"></triangle>
<triangle indexl1="0" index2="4" index3="2"></triangle>

</resolution>

<resolution level="4">
<triangle indexl="1725" index2="1674" index3="1676"></triangle>
<triangle indexl1="1716" index2="1725" index3="1676"></triangle>
<triangle index1="1716" index2="1676" index3="1679"></triangle>

</resolution>
</THiangles>
</MeshGrid>

The RefereniceGrid section lists the grid points, and the values for (u, v, w) represent the position of g grid
point in the grid“array, while the values for (x, v, z) represent the coordinates of the grid point, as defined in
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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ISO/IEC 14496-

.3.3.5 Tolerance

27:2009(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 e

4.2.2

ntries in any order.

.4 Multiresolution footprint

4.2.2

Som
an a

grap
avail
codir

4.2.2

4.2.2
The

(0=fd
the d
BUF
com

reco

The
base

4.2.2

4.2.2

BIFS
ISO/

4.2.2

BIFS

.4.1 Introduction

b 3D models such as buildings can be well-compressed using a footprint-based répresentat
daptive streaming of huge models, this coding is based on a multi-resolution, sthema wj
nics on-demand transmission. For the specific case of building models, a_procedural repr
hble to encode complex facades and roofs. Due to its compression, the multi-resolution fo
g is actually one of the best way to transmit huge city models for geo-visualization applicatio

.4.2 Conformance points

.4.2.1 Covered functionalities

conformance points for the multiresolution footprint based representation cover the differen
ompression based on the accuracy of the scene, the different fields use in the Bitwrapper
FER), the swap nodes used in building mode allowing to replace the encoded building
lex indexedFaceSet), the facades reconstruction with textures or 3D models, the co
struction with simple roof superimposition.

ollowing Subclauses specify the normyative tests for verifying conformance of the multiresolu
d representation. Those normative fests make use of test data (bitstream test suites).

.4.3 Bitstream conformance

.4.3.1 Conformance requirements

streams shall(comply with the specifications in 4.3.6 of ISO/IEC 14496-16:2006 and
EC 14496-11:2005.

.4.3.2 Measurement procedure

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

on. To allow
ell-suited for
bsentation is
btprint-based
NS.

t object type

otprint, 1=building), the static (with one level of detail) or dynamic scene (with several levgls of detail),

node (url or
by a more
mplex roofs

tion footprint

7.2.2.23 of

7.2.2.23 of

ISO/

EC 14496-11:2005

4.2.2.4.3.3

Tolerance

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

4.22.44

422441

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 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)

Use of URL field in the BitWrapper node. Entire object coded

Standalone_URL Standalone_URL

at once.

Standalone_Buffer ;Jtsgn%LURL field in the BitWrapper node. Entire object coded Standalone_Bffér

Partial_URL 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 :

Progressive | URL Partial_URL. Progressive_URL

Progressive |BUFFER Use_of BUFFER in the BitWrapper node. Refinement to Progressive_ BURFER
Partial_Buffer.

422443 Measurement procedure

The termingl should produce a formatted output giving the reconstructed 3D object with the avallable
refinement Blementary Streams.

422444 Tolerance

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

4.2.3 Appe¢arance bitstreams

4.2.3.1 Depth image-based representation

Depth imagg-based representations (DIBR) describe a new family of 3D representations for computer
graphics and animation. ldea of the approach is to build a compact and photo-realistic representation of ja 3D
object or scgne without using polygonal mesh. Instead, images accompanied by depth values for each |pixel
are used. This type of representation allows us to build and render novel views of photo-realistic objects and
scene witholit using tremendous number of polygons. The main formats of the DIBR family are SimpleTejxture
(an image togetherwith depth array), PointTexture (an image with multiple pixels along each line of sight), and
Octreelmage (octree-like data structure together with a set of images containing viewport parameters).

4.2.3.11 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 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.

4.2.3.1.2

4.2.3.1.21

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

Bitstream conformance

Conformance requirements

4.2.31.2.2

The $yntax of the BIFS stream shall meet the requirements of Clause 8 of ISO/IEC 14496-11:2005%.

4.2.31.2.3

Measurement procedure

Tolerance

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

Terminal conformance

Conformance requirements

U

A decoder shall implement a decoding process that~is equivalent to the one jppecified in
ISO/|IEC 14496-16:2006 and meets all the general requirements, defined in the document, which japply for the
functionalities considered. The decoder shall decode bitstreams with any options or parameterg with values
perntitted for the functionalities. In the case of using BIFS for scene representation, the decoding|process that
is spgcified in Clause 8 of ISO/IEC 14496-11:2005_shall also be implemented.
4.2.31.3.2 Measurement procedure
The terminal should produce a formatted*output giving the reconstructed fields of Octreelmage. [The decoder
shalllbe able to decode the bitstream's provided as described in 4.2.3.1.3.4.
4.2.31.3.3 Tolerance
The gliagnosis is to check:whether the field data (octree and voxellmagelndex) of Octreelmage npde decoded
from[“.mp4” files correspand with the node included in the provided reference (“.ref’) files.
423134 Test bitstreams
. . Reference file (.ref
Namie Attributes Bitstream (.mp4) |~ DIEBR|only)
Use of BitWrapper node. Use of URL field in the P Ol-Bitdrapper
_ — n _ . \JI_I_JIlVVII CA'JPUI \JI_I_lIl =
DIBR-OI-#1 Bltw!'apper node. Non-use of voxellmagelndex. Still URL__BVO_Stil URL__BVO_Stil
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. - pper - - pper -
. . Buffer BVO_Anim | Buffer BVO_Anim
Animated version of Octreelmage node.
DIBR-OI-#5 Use of BitWrapper node. Use of URL field in the Ol_Bitwrapper-URL |Ol_Bitwrapper-URL

BitWrapper node. Use of voxellmagelndex. Still

_TBVO_Still

_TBVO_Still

© ISO/IEC 2009 — All rights reserved
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version of Octreelmage node.

DIBR-OI-#6

Use of BitWrapper node. Use of URL field in the
BitWrapper node. Use of voxellmagelndex.
Animated version of Octreelmage node.

Ol_Bitwrapper-
URL_TBVO_Anim

Ol_Bitwrapper-
URL_TBVO_Anim

DIBR-OI-#7

Use of BitWrapper node. Use of buffer field in the
Bitwrapper node. Use of voxellmagelndex. Still
version of Octreelmage node.

Ol_Bitwrapper-
Buffer_ TBVO_Still

Ol_Bitwrapper-
Buffer_ TBVO_Still

DIBR-OI-#8

Use of BitWrapper node. Use of buffer field in the
Bitwrapper node. Use of voxellmagelndex. Animated
version of Octreelmage node.

Ol_Bitwrapper-
Buffer_TBVO_Anim

Ol_Bitwrapper-
Buffer_TBVO_Anim

4.2.3.2 JPE

4.2.3.21

Initially, the

G 2000 support

ntroduction

bnly still image formats natively supported by the MPEG-4 specification, othérjthan its own,

(Visual Textlire Coding), were JPEG and PNG. More precisely, only ESs (Elementary Stréams) describin

images accd
multiplexing
BIFS-coded
JPEG 2000
of compress

4.2.3.2.2

423221

The single o
containing te

4.2.3.2.3

4.2.3.2.3.1

MPEG-4 BIR
comply with

4.2.3.2.3.2

MPEG-4 BIR
comply with

4.2.3.2.3.3

rding to those formats could be inserted in an MPEG-4 bitstream in the\natural manner, i.q
them with the other ESs of the compound stream and having an JmageTexture node (fror
ES of the scene) refer to them. It was impossible to do this for textures coded according t
on efficiency and multi-resolution handles.

Conformance points

Covered functionalities

onformance point of the JPEG 2000 supportis to enable the use of ESs (Elementary Stre]
xtures coded according to the JPEG 2000:standard within MPEG-4 bitstreams.

Bitstream conformance

Conformance requirements

S streams shall comply with the specifications in ISO/IEC 14496-1:2004. JPEG 2000 ESs
the specifications in ISO/IEC 15444-1:2004.

Measurement procedure

S streamsrshall comply with the specifications in ISO/IEC 14496-1:2004. JPEG 2000 ESs
the specifications in ISO/IEC 15444-1:2004.

Tolerance

VTC
g still
., by
n the
b the

ormat, which provides in many cases great advantages over both\JPEG and PNG, both in terms

ams)

shall

shall

There is no t

4.23.24

4.2.3.2.41

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

Terminal conformance

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 © ISO/IEC 2009 — All rights reserved


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

ISO/IEC 14496-27:2009(E)

4.2.3.24.2 Test bitstreams

Reference files

Name Attribute Bitstream (.mp4) (4wrl,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.

Exactly as above, but with hints for the decoder,

(QIZ)ueac%:étrhS?)gtlzifi c which are given through decSpecificinfo

JIN'LLUZVUVUU T UUUTT CUI Ifl 8 VV;thil 1 dUUCUI Ifl DUO\JI
Information) - oy v

DecoderConfigDescriptor {} of the ES_Descriptor {} of
the ES containing the texture.

quad_dsi quad_dsi

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

Eartp with DS JPEG2000_DecoderConfig {} within decConfigDescr Cyth_dsi earth_dsi
DecoderConfigDescriptor {} of the ES_Descriptor {}'0f
the ES containing the texture.

4.2.324.3 Measurement procedure

The terminal should produce a formatted output showing{any textures contained in JPEG 2000 ESs within the
MPEG-4 bitstream correctly decoded.

423244 Tolerance

The ferminal conformance is passed if the extures contained in JPEG 2000 ESs within the MPEG-4 bitstream
are dorrectly rendered, which must be observed visually.

4.2.3.3 PointTexture

PoiniTexture node in ISO/IEC 14496-16:2006 has the depth information and the color [ information.
Poin{Texture represents<an object with an array of pixels viewed from a single camera lo¢ation. Each
Poin{Texture pixel is_represented by its color, depth (the distance from the pixel to the camerd), and a few
othef properties assisting PointTexture rendering. There can be multiple pixels along each line pf sight, and
thus [a PointTexture*usually consists of multiple layers. A PointTexture typically contains a large amount of
data) a realistic_image requires a higher sampling density and a huge amount of data. Therefore, the
compression.of’ PointTexture images should be done efficiently.

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

4.2.3.3.1 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

4.2.3.3.21

Bitstream conformance

Conformance requirements

BIFS streams shall comply with the specifications for PointTexture compression in ISO/IEC 14496-16:2006

and 7.2.2.23

of ISO/IEC 14496-11:2005.

4.2.3.3.2.2

The syntax
ISO/IEC 144

4.23.3.2.3

There is no
4.2.3.3.3

4.2.3.3.3.1

A compliant
ISO/IEC 144
functionalitie
permitted for
is specified i

4.2.3.3.3.2

Purpose 1
compression

Purpose 2
compression

Measurement procedure

of the BIFS stream shall meet the requirements of PointTexture compressio
96-16:2006 and 7.2.2.23 of ISO/IEC 14496-11:2005.

Tolerance

plerance for bitstream syntax checking. The diagnosis is pass or fail.
ferminal conformance

Conformance requirements

decoder shall implement a decoding process that"is equivalent to the one specifie
96-16:2006 and meets all the general requirements{ defined in the document, which apply fq
5 considered. The decoder shall decode bitstreams with any options or parameters with v
the functionalities. In the case of using BIFS for'scene representation, the decoding process
h Clause 8 of ISO/IEC 14496-11:2005 shallcalso be implemented.

Test bitstreams

(URL): Exercise the lossless *and lossy compression functionality of MPEG-4 PointTe
carried in a separate stream-from the scene stream.

(Buffer): Exercise the.lossless and lossy compression functionality of MPEG-4 PointTe
carried in the scene stream.

d in
r the
hlues
that

xture

xture

Files:
Reference fije
Name |Atfribute Bitstream (.mp4) | (.wrl - DIBR
only)
_ Useof URtHetdnthe Bitvwappcl node—Yseoftosstess — hi ~ R -
PT#1-1 compression (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.

4.2.4 Animation bitstreams

4.2.41 Interpolator compression

Inter
anim|
as a
cons|
to th
valud

The
fram
inter,

Basi
for in

1.

42411

bolator represents the key frame-based animation that is the most widely used\ method
ation and can be represented as various types of Interpolator nodes in BIFS.c;The data are
piecewise linear animation path through motion capture or other authoring, teols. It has key
st of key and key value pair, where the key is a time stamp and the key valte is the corresp
e key. Depending on the type of animation, the key values may represent various data
s, 3D coordinates, colors, normal vectors, or orientation (or rotation) values.

main purpose of the Interpolator Compression (IC) tool is to provide efficient data transmis|
b based animation stream. More specifically, IC provides efficient data transmission for th
polators — coordinate interpolator, orientation interpolator, and position interpolator.

tally, 1C involves one or two distinct functionalities that have emerged from the Core Experin
clusion in ISO/IEC 14496-11:2005. The functionalities are:

Key preserving (compress interpolators while-preserving key and keyValue structure for rang
coordinate interpolator, orientation interpolator; position interpolator.

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

Conformance points

424111
The ponformance points-for IC covers the key preserving and path preserving. These functional
the qompressed representation of interpolator node carried by the BitWrapper node as describe
of ISP/IEC 14496~11:2005.

As for carriage of compressed representation of interpolator node using BitWrapper node, it ca

eith

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

Covered functionalities

in ‘@ )jseparate stream or within the scene stream (BIFS stream). Therefore, IC shall al

in graphics
represented
frames that
bnding value
ypes: scalar

sion for key-
ree types of

nent process

om access):

y values for

ties relate to
din 7.2.2.23

n be carried
50 be tested

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

424123

Tolerance

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

42413

4241.31

4241311

Since the fu
correspondir

decoder sha
and meets a
and if it can
the case of

ISO/IEC 144

In the follo
(ISO/IEC 14

decoding prd

4.241.3.1.2

To test the

combination| the conformance will be performed only for the functionality independent from the ex
profiles. Evdry decoder shall be able to decode the*bitstreams provided for key preserving functionali
described in}4.2.4.1.3.1.3.

4.2.4.1.3.1.3

4.2.41.3.1.3

Purpose: EX

a separate

related to the key data.

Terminal conformance

raalatar

c inateint

TPOTatoT

Conformance requirements

nctionalities are not directly supported by a profile@level combination, the conformance g
g decoder shall be defined, such that the decoder conforms to the functionality. A com
Jl implement a decoding process that is equivalent to the one specified in ISO/IEC 14496-11:
| the general requirements, defined in that document, which apply for the. functionality consid
decode bitstreams with any options or parameters with values permitted for that functionali
using BIFS for scene representation, the decoding process that is” specified in Clause
96-11:2005 shall also be implemented.

196-5:2001/Amd7:2005). The reference decoder is a decoder that implements precisely
cess as specified in ISO/IEC 14496-11:2005.

Measurement procedure

alidity of the output of a coordinate interpolator decoder that is not included in a profile@

Test bitstreams for key preserving

1 Test bitstreams key preserving #1

ercise the key presérving functionality of MPEG-4 Coordinate Interpolator Compression carr
stream from thel scene stream (BIFS stream). The test is performed for each type of attr

f the
bliant
2005
ered,
ty. In
8 of

ving Subclauses the term ‘reference decoder’ means the.technical report software verifier

the

level
sting
ty as

ed in
ibute

Files:

Name |Atttibut Bitst info_for Bitstream (-mp4) Reference file (.deg -
Interpolator only)

ci_kp# |key quantization bit size o . : . .

1 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

. if DND and folding . .
ci_kp# . . ci_kp#1- ci_kp#1-
1-9 operations are not NDNDOrder is -1 MinusOneDNDQrder | MinusOneDNDOrder
Selected

ci_kp# . . : ci_kp#1- .

110 folding operation nDNDOrder is 0 ZaroDNDOrder ci_kp#4:2erpDNDOrder

ci_kp# |DND operation after . ci_kp#1- ci/Kp#1-

1-11 folding operation nDNDOrder is 3 PositiveDNDOrder PositiveDNIDOrder

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

1-12 operation enabled KeylnvertDown ci_kp#1-KeylinvertDown

ci ko# bKeylnvertDownFlag is | ci_kp#1- ci_kp#1-

1_—13F SignedAAC decoding disabled when NoKeylnvertBownAnd | NoKeylnverfDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
ci ko# bKeylnvertDownFlag is | ci_kp#1- ci_kp#1-
1_—14F UnsignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
42.41.3.1.3.2 Test bitstreams key preserving #2
Purpose: Exercise the key preserving functionality 6f MPEG-4 Coordinate Interpolator Compress|on carried in

a separate stream from the scene stream (BIFSUstream). The test is performed for each typg of attribute

relate¢d to the key value data.
Fileq:
Name |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolatof only)
ci_kp# |transpose mode . . ) . i
21 decoding bTranspose is enabled ci_kp#2-bTranspose |ci_kp#2-bTranspose
;'_—;F # vertex mode.decoding |bTranspose is disabled |ci_kp#2-bVertex ci_kp#2-bVertex
ci_kp# |kev valUe quantization o . ) . . i .
23 bit i Yecoding nKVQBit is set to 10 ci_kp#2-nKVQBit ci_kp#2-nKYQBit
floating point number
ci_kp# / decoding, which . . . . .
bW onsists of mantissa and bUse32Float is enabled |ci_kp#2-FPNcoding ci_kp#2-FPNcoding
exponent.
the decoding 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

© ISO/IEC 2009 — All rights reserved

27



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

ISO/IEC 14496-27:2009(E)

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# |MNe sign of exponent of -y \yqp e Eyponentsign i kp#2- Gi_kp#2-
all the minimum values |, . . .
2-8 and the maximum range is disabled allsameexponentsign |allsameexponentsign
ci ko# the decoding of all the
2__9 P minfrTam vatues and the NoIgILIS set 1o o Cl_KP#Z-AIgIt Cl_Kp#Z-AIJIl
maximum range
test|selection flag when
ci ko#t |SOMe quantization
21 Op valyes are the same for |bSelFlag’s are some 0’s |ci_kp#2-bSelFlag ci_kp#2¢hSelFlag
each vertex and each
conjponent
selgction flag when all
. tization values are . -
ci_kp# quan ‘ , ci_kp#2- ci_kp#2-
2-11 Cgtt-tg;(easna:jmeea::%r each bSelFlag's are all s NotSamebSelFlag NotSamebSelFlag
conjponent
g__1k2p# temporal DPCM mode |nDPCMMode's are all 1’s |ci_kp#2-TMode ci_kp#2-TMode
o spafial DPCM mode | nDPCMNMode’s are all 2's | ci_kp#2-SMode i_kp#2-SMode
okp# ;p:(tg'tempora' DPCM | \bPCMMode's are all 3's [ kp#2-TSMode | ci__kp#2-TSMode
ci_kp# |incremental mode nDicModeSelect's are@ll | ci_kp#2- ci_kp#2-
2-15 decpding 1's IncrementalMode IncrementalMode
ci_kp# |occprrence mode nDicModeSelect'sare all |ci_kp#2- ci_kp#2-
2-16 decpding 0’s OccurrenceMode OccurrenceMode
key|value coding bit
. whgn some : "
g'_—1k7p# diffdrentiated key values 25%”;‘%?:‘”95“5 are ci_kp#2-ZeroKVACBIt | ci_kp#2-ZeroKVACBit
are [zeros after DPCM
operation
key|value coding bit
ci_kp# |whgn all differentiated nKVACodingBit's are all |ci_kp#2- ci_kp#2-
2-18 key|values are not zeros | positive integers PositiveKVACBIt PositiveKVACBIt
aftef DPCM operation
dictlonary symbol
decpding whether each
gl_qu# Sé?;?ennagg dsgrlsc;ll;ie for bSoleKV's are some 1's | ci_kp#2-bSoleKV ci_kp#2-bSoleKV
each-vertex-and-each
component 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 | |\ opit is set t 10 ci_kp#3-nKORit ci_kp#3-nKQBit
3-1 decoding 7 = =
ci_kp# |, . bilsLinearSubRegion is . . . :
35 linear key decoding enabled ci_kp#3-LinearKey ci_kp#3:LingarKey
ci_kp# |, . bilsLinearSubRegion is . . . .
33 linear key decoding disabled ci_kp#3-NolLinearKey |ci. kp#3-NollinearKey
ci_kp# . . ci_kp#3- .
32 key range decoding bRangeFlag is enabled OverKeyRange ci_kp#3-OverKeyRange
gl_%kr # key range decoding bRangeFlag is disabled |ci_kp#3-KeyRange ci_kp#3-KeyRange
g'_—GkF# n-th order DPCM nDPCMOrder is 2" order ci_kp#3-2ndDPCM ci_kp#3-2ndDPCM
g'_—7kF# shift operation bShiftFlag is enabled ci_kp#3-Shift ci_kp#3-Shift
g'_ék'c# shift operation bShiftFlag is disabled ci-kp#3-NoShift ci_kp#3-No$hift
. if DND and folding . .
ci_kp# . o ci_kp#3- ci_kp#3-
39 | |operationsarenot nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder
selected
ci_kp# . . . ci_kp#3- . i
310 folding operation nDNDOrder.is*0 ZeroDNDOrder Ci_kp#3-ZerpDNDOrder
ci_kp# |DND operation after ; ci_kp#3- ci_kp#3-
3-11 folding operation nDNDQ@er is 3 PositiveDNDOrder PositiveDNDOrder
ci_kp# |key Invert down bKeyinvertDownFlag is | ci_kp#3- . )
3-12 operation enabled KeylnvertDown ci_kp#3-KeyInvertDown
Gi kot bKeylnvertDownFlag is |ci_kp#3- ci_kp#3-
31 3F SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC
ci ko# bKeylnvertDownFlag is | ci_kp#3- ci_kp#3-
3_—14F UnsignedAA€\decoding | disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
4.2.].1.3.1.3.4 Test bitstreams key preserving #4
Purpose: Exercise the key preserving functionality of MPEG-4 Coordinate Interpolator Compress|on 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)
ci_kp# |transpose mode . . .
47 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

© ISO/IEC 2009 — All rights reserved
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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 decoding of the
digits of the minimum
ci_kp# |valyesofeach bAttSameMantissaDigitF | ci_Rp#a- Ct_Rp#a-
4-5 conmponent, when all ag is disabled allsamemantissadigit |allsamemantissadidit
thege values have the
diffgrent digit
the decoding of the
digifs of the minimum
ci_kp# |valyes of each bSameKVDigitFlag is . ) - . ) .
46 conjponent, when all disabled ci_kp#4-samekvdigit | ci_kp#4-samekvdigl|t
thege values have the
sane digit
the decoding of the digit
ci_kp# |of t:lle maximum range - o . ) \. . ) -
47 améng 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# | minjmum 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 valdes are the same for |bSelFlag’s are*'some 0’s | ci_kp#4-bSelFlag ci_kp#4-bSelFlag
each vertex and each
conjponent
selgction 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
conjponent
Z'_—1k2p# temporal DPCM mode |nDPCMMode's are all 1’s | ci_kp#4-TMode ci_kp#4-TMode
Z'_—1|§p# sparial DPEM mode nDPCMMode's are all 2’s | ci_kp#4-SMode ci_kp#4-SMode
Z‘_—1'Zp# ;pj'f"tempora' DPCM | DPCMMode's are all 3's | ci_kp#4-TSMode ci_kp#4-TSMode
ci_kp# |incremental mode nDicModeSelect's are all |ci_kp#4- ci_kp#4-
4-15 decoding 1's IncrementalMode IncrementalMode
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
30 © ISO/IEC 2009 — Al rights reserved
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Name |Attribute Bitstream info. for key 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

Zlqu# dictionary symbol is bSoleKV's are some 1's | ci_kp#4-bSoleKV ci_kp#4-bSoleKV

- referenced only once for

gactTvertex andeach
component or not
all dictionary symbols

ci_kp# |are not the same for bSoleKV's are all 1's ci_kp#4- Ciskp#4-

4-20 each vertex and each AllSamebSoleKV AllSamebSagleKV
component
if the reversion of

oi_ ket symbol (between 0 and . _

491 1) appears in the nTrueOne's are all 0’s ci_kp#4-ZeroTrueOne |ci_kp#4-ZenoTrueOne
dictionary position
indices

4241314 Tolerance

The [diagnosis is to check whether the field data (key, “keyValue) of Coordinatelnterpolator hode that is

decoded from “.mp4” files correspond with the node included in the provided reference file.
4.2.41.3.2

4.2.41.3.21

Orientation interpolator

Conformance requirements

Sinc¢ the functionalities are not directly supported by a profile@level combination, the conformance of the

corrgsponding 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/|IEC 14496-11:2005 and meets all the general requirements, defined in that document, which|apply for the
functionality considered, and if it can decode bitstreams with any options or parameters with valyes permitted
for that functionality. In the case of using BIFS for scene representation, the decoding process thdt is specified
in Clause 8 of ISQ/IEC 14496-11:2005 shall also be implemented.

In tHe following Subclauses the term ‘reference decoder’ means the technical report softyvare verifier
(ISOJIEC 14496-5:2001/Amd7:2005). The reference decoder is a decoder that implements precisely the
decoding process as specified in ISO/IEC 14496-11:2005.

4.241.3.2.2

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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4.241.3.23

4.241.3.2.31

Test bitstreams for key preserving

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:
Reforanee file ( dec -
Name |Attribute Bitstream info. for key |Bitstream (.mp4) il g
Interpolator only)
oi_kp# |key|quantization bit size Y . ) . . ) 3
17 dedbding nKeyQBit is set to 10 oi_kp#1-nKQBit oi_kp#1-nKQBit
oi_kp# |, . blsLinearSubRegion is . O . ab
12 linepr key decoding enabled oi_kp#1-LinearKey oi_kp#isLinearKey
oi_kp# |, . blsLinearSubRegion is . ) . \ i . s
13 linepr key decoding disabled oi_kp#1-NoLinearKey |oixkp#1-NoLinearKe¢y
oi_kp# . . oi_kp#1- . ) )
12 keylrange decoding bRangeFlag is enabled OverKeyRange oi_kp#1-OverKeyRange
(1)|__5kp# keylrange decoding bRangeFlag is disabled |oi_kp#1-KeyRange oi_kp#1-KeyRange
(1)[6kp# n-t{ order DPCM nDPCMOrder is 2™ order oi_kp#1-2rdDPCM oi_kp#1-2ndDPCM
?‘_—7kp# shift operation bShiftFlag is enabled oi Kp#1-Shift oi_kp#1-Shift
(1)|_§kp# shiff 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 opepations are not nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrdgr
selected
oi_kp# . . oi_kp#1- .
110 folding operation nDNDOrder.is0 ZeroDNDOrder oi_kp#1-ZeroDNDQrder
oi_kp# |DND operation after . oi_kp#1- oi_kp#1-
1-11 folding operation nDND@ier 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 SighedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAnhdSi
nDNDOrder is 1~7 SignedAAC gnedAAC
oi kot bKeylnvertDownFlag is |oi_kp#1- oi_kp#1-
1__14p UngignedAAC)decoding |disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
4.2.4.1.3.2.3.2 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.

32
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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
oi_kp# | 2nd-order DPCM (with |nKVDPCMOrder is setto | . ) . )
23 Circular DPCM) 1 oi_kp#2-2ndDPCM oi_kp#2-2ndDPCM
Key value Tlag, indicating | X_Kkeyvalue_ilag 1S
oi kit whether all quantized enabled; y_keyvalue flag
22 | values are same inthe |is disabled; oi_kp#2-allsame oi_kp#2:allsame
each component of key |z_keyvalue_flag is
values enabled
oi ki blsUnaryAACs are
25 f Binary AAC decoding disabled for all oi_kp#2-binaryaac oi_kp#2-binaryaac
components
oi ki blsUnaryAACs are
256 f Unary AAC decoding enabled for all oi_kp#2-unaryaac oi_kp#2-ungryaac
components
the flag, indicating
oi_kp# |whether the number of |blsMoreTwoKVs is Oi (kKp#2- oi_kp#2-
2-7 key values is more than |enabled blsMoreTwoKVs blsMoreTwdgKVs
2
42.41.3.2.3.3 Test bitstreams key preserving#3

Purpose: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator Compressfon carried in

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

Fileq:

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

oi_kp# |key quantizationbit size . . ) . . ) .

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

oi_kp# |, . bisLinearSubRegion is . T . ey

32 linear key-decoding enabled oi_kp#3-LinearKey oi_kp#3-LingarKey

oi_kp# |, . bisLinearSubRegion is . . . .

33 linear-key decoding disabled oi_kp#3-NoLinearKey |oi_kp#3-NolinearKey

oi_kp# . . oi_kp#3- . )

34 key range decoding bRangeFlag is enabled OverKeyRange oi_kp#3 OvelarKeyRange

g|__5kp# 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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Name |Attribute Bitstream info. for key |Bitstream (.mp4) Reference file (.dec -
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 kot bKeylnvertDownFlag is |oi_kp#3- oi_kp#3-
3__13p SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi
NONDOTder is 1~7 SignedAAT gnedAAT
oi kot bKeylnvertDownFlag is |oi_kp#3- oi_kp#3-
3__14p UngignedAAC decoding | disabled when NoKeylnvertDownAnd | NoKeylnvertBownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAAC
4241.3.2.34 Test bitstreams key preserving #4
Purpose: Exercise the key preserving functionality of MPEG-4 Orientation Interpolator Compression carried in
a BIFS sceng 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 (.de¢ -
value Interpolator only)
oi_kp# |key|value quantization o \ ) : . i .
41 bit §ize decoding nKVQBit is set to 10 oi" kp#4-nKVQBit oi_kp#4-nKVQBit
2'_—2kp# 1st-prder DPCM SKVDPCMorder IS SEHH0 | i Ko#a-1stDPCM  |oi_kp#4-1stDPCM
oi_kp# |2ndtorder DPCM (with |nKVDPCMOrder:is'set to | . ) . )
43 Cirdular 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# | valdes are same in the |is disabled; oi_kp#4-allsame oi_kp#4-allsame
each component of key |z_Keyvalue_flag is
values ehabled
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 Ungry AAC decoding enabled for all oi_kp#4-unaryaac oi_kp#4-unaryaac
components
the flag,\indicating
oi_kp# |whgtherthe number of | blsMoreTwoKVs is oi_kp#4- oi_kp#4-
4-7 key values is more than |enabled bISMIore TWoKV's bISMore TWoRkVs
2
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4.2413.24

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:
Rafarancafi -
Namge |Attribute Bitstream info. for key |Bitstream (.mp4) it i_'le (.dec
Interpolator only)
oi_pp# |key quantization bit size o . ) . . ) .
1 decoding nKeyQBit is set to 10 oi_pp#1-nKQBit oi_pp#1-nKQBIt
oi_pp# |, . blsLinearSubRegion is . 0 ; aob
12 linear key decoding enabled oi_pp#1-LinearKey oi" pp#1-LingarKey
oi_pp# |, . bisLinearSubRegion is . ) . . i .
13 linear key decoding disabled oi_pp#1-NoLineaiKey |oi_pp#1-NoLinearKey
oi_pp# . . oi_pp#1- . Avk
14 key range decoding bRangeFlag is enabled OverKeyRange oi_pp#1-OverKeyRange
<1)|__5pp# key range decoding bRangeFlag is disabled |oi_pp#1-KeyRange oi_pp#1-KeyRange
ﬁ"_ép"’# n-th order DPCM nDPCMOrder is 2™ order |oi-pp#1-2ndDPCM | oi_pp#1-2ndDPCM
?'_—7pp# shift operation bShiftFlag is enabled oi_pp#1-Shift oi_pp#1-Shift
?I_Epp# shift operation bShiftFlag is disabled oi_pp#1-NoShift oi_pp#1-Nogphift
. if DND and folding : .
oi_pp# . A\ oi_pp#1- oi_pp#1-
1-9 operations are not NDNDOrde(s'-1 MinusOneDNDOrder | MinusOneDNDOrder
selected

oi_pp# . . . oi_pp#1- .
170 folding operation nDNDOrder is 0 ZeroDNDOrder oi_pp#1-ZeroDNDOrder
oi_pp# |DND operation after ; oi_pp#1- oi_pp#1-
1-11 folding operation HONDOrder is 3 PositiveDNDOrder PositiveDNDOrder
oi_pp# |key Invert down bKeylnvertDownFlag is |oi_pp#1- . )
1-12 operation enabled KeylnvertDown ol_pp#1-KeylnvertDown
oi pb# bKeylnvertDownFlag is |oi_pp#1- oi_pp#1-
1__1%;0 SignedAACdecoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC
oi pb# bKeylnvertDownFlag is |oi_pp#1- oi_pp#1-
1_—1?1"’ UnsignedAAC decoding |disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU

nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
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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 |Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
oi_pp# | key[value quantization o ; ) . ; i ;
21 bit §ize decoding nKVQBit is set to 10 oi_pp#2-nKVQBit oi_pp#2-nKVQBit
g'_app# 1st-brder DPCM gKVDPCMO“’er IS Setto | i o 1StDPCM | oi_pp#2-1stDPEM
oi_pp# |2nditorder DPCM (with | nKVDPCMOrder is setto | . ) . ‘
23 Cirdular DPCM) 1 oi_pp#2-2ndDPCM oi_pp#2-2ndDPCM
key|value flag, indicating | x_keyvalue_flag is
oi oo# whather all quantized enabled; y_keyvalue flag
2_pr valyes are same in the |is disabled; oi_pp#2-allsame oi_pp#2-allsame
each component of key |z_keyvalue_flag is
valyes enabled
o oot blsUnaryAACs are
2_6pp Binary AAC decoding disabled for all oi_pp#2-binaryaac oi_pp#2-binaryaac
components
JER— blsUnaryAACs are
2_6pp Ungry AAC decoding enabled for all oispp#2-unaryaac oi_pp#2-unaryaac
components
the flag, indicating
oi_pp# |whgther 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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4.241.3.243

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)

oi_pp# | key quantization bit size | |\ .. orit is et ta 10 0i_pp#3-nKQRit ol _pp#3-nKQBit

3-1 [ _[decoding ? = =

oi_pp# |, . blsLinearSubRegion is . . . ol

32 linear key decoding enabled oi_pp#3-LinearKey oi_pp#3-LingarKey

oi_pp# |, . bisLinearSubRegion is . : . .

33 linear key decoding disabled oi_pp#3-NoLinearKey |oi. pp#3-NolLinearKey

oi_pp# . . Oi_pp#3- . Ak

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

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

g'_gp“’# n-th order DPCM nDPCMOrder is 2™ order |oi_pp#3-20dDPCM | oi_pp#3-2ndDPCM

:c;l__?pp# shift operation bShiftFlag is enabled oi_pp#3-Shift oi_pp#3-Shift

‘3"_5'0"’# shift operation bShiftFlag is disabled o~ pp#3-NoShift oi_pp#3-NoShift

. if DND and folding . .
oi_pp# . o Oi_pp#3- oi_pp#3-
39 | |operationsarenot nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder
selected

oi_pp# . . . oi_pp#3- . i

3310 folding operation nDNDOrder.is"0 ZeroDNDOrder oi_pp#3-ZenoDNDOrder

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

3-11 folding operation nDNDQ@er is 3 PositiveDNDOrder PositiveDNDOrder

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

3-12 operation enabled KeylnvertDown ol_pp#3-KeylnvertDown

of Db bKeylnvertDownFlag is |oi_pp#3- oi_pp#3-

332‘“ SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC

of Db bKeylnvertDownFlag is | oi_pp#3- oi_pp#3-

332“) UnsignedAA€\decoding | disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
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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 | \ypit e set 1 10 0i pp#4-nKVORit ol pp#4-nKVQRt
4-1 bit §ize decoding = =
OLPP# | 15t prder DPCM nIVDPCMOrderis seto 1o} pp#a-1stDPCM | oi_ppita-1stDPEM
oi_pp# |2ndtorder DPCM (with  |nKVDPCMOrder is setto | . ) . i
43 Cirdular DPCM) 1 oi_pp#4-2ndDPCM oi_pp#4-2ndDPCM
key|value flag, indicating | x_keyvalue_flag is
oi oo# whather all quantized enabled; y_keyvalue flag
4_pr valyes are same in the |is disabled; oi_pp#4-allsame oi’pp#4-allsame
each component of key |z_keyvalue_flag is
valyes 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 Ungry AAC decoding enabled for all 0i_pp#4-unaryaac oi_pp#4-unaryaac
components
the flag, indicating
oi_pp# |whgther the number of |blsMoreTwoKVs is oi_pp#4- oi_pp#4-
4-7 key|values is more than |enabled blsMoreTwoKVs blsMoreTwoKVs
2
4.241.3.2.5 Tolerance
The diagnogis is to check whether the'field data (key, keyValue) of Orientationinterpolator node that is
decoded from “.mp4” file correspond with the node included in the provided reference file.
424133 Position interpolator
4.241.3.3.1 Conformance requirements
Since the functionalities are not directly supported by a profile@level combination, the conformance df the
corresponding decoder shall be defined, such that the decoder conforms to the functionality.
docodar chall imnlana ANt decadina—nrococc that 1o ~Acivalant $n thn ~AnA oA~

A complian
ISO/IEC 14496-11:2005 and meets all the general requirements, defined in that document, which apply for the
functionality considered, and if it can decode bitstreams with any options or parameters with values permitted
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.

T ToOTCT—oTratn IIII'JI\JIIIL’IIL & CTTTOUTTg— ProCCoo—tat— 1o cqurvarc it tO—tic—onT \J'J\J\Jlllud n

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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4.2.4.1.3.3.2

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.

4241333

4.2.4.1.3.3.3.1

Test bitstreams for key preserving

Test bitstreams key preserving #1

Purpose: Exercise the key preserving functionality of MPEG-4 Position Interpolator Compressio
separate stream from the scene stream (BIFS stream). The test is performed for each type of aft

:Iu carried in a

ibute related

to th¢ key data.
Fileq:
. . . . Reference file (.dec -

Name |Attribute Bitstream info. for key |Bitstream (.mp4) Interpolatof only)
pi_kp# |key quantization bit size o . ) . . ) .
17 decoding nKeyQBit is set to 10 pi_kp#1-nKQBit pi_kp#1-nKQBit
pi_kp# |, . bisLinearSubRegion is . T . ey
12 linear key decoding enabled pikp#1-LinearKey pi_kp#1-LingarKey
pi_kp# |, . bisLinearSubRegion is ; ) . . ) .
13 linear key decoding disabled pi_kp#1-NoLinearKey |pi_kp#1-NollinearKey
pi_kp# . ; pi_kp#1- . )
14 key range decoding bRangeFlag is enabled OverKeyRange pi_kp#1-OverKeyRange
ﬁ"_—5kr # key range decoding bRangeFlag is@disabled |pi_kp#1-KeyRange pi_kp#1-KeyRange
ﬁ"_é"‘# n-th order DPCM nDPCMOrder is 2™ order | pi_kp#1-2ndDPCM | pi_kp#1-2ndDPCM
?'_—7“ # | shift operation bShiftFlag is enabled pi_kp#1-Shift pi_kp#1-Shift
?'_EKF # shift operation bShiftFlag is disabled pi_kp#1-NoShift pi_kp#1-Noghift

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

selected

pi_kp# . . : pi_kp#1- . i
110 folding operation nDNDOrder is 0 ZeroDNDOrder pi_kp#1-ZerpDNDOrder
pi_kp# |DND operation after . pi_kp#1- pi_kp#1-
1-11 folding/operation nDNDOrderis 3 PositiveDNDOrder PositiveDNDOrder
pi_kp# |key.Invert down bKeylnvertDownFlag is  |pi_kp#1- . )
1-12 operation enabled KeylnvertDown pi_kp#1-KeyinvertDown

ik thyInvprtnnwnFlng is pi_kp#1- pi_kp#’l-
ﬁ)l__mp# SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnvertDownAndSi

nDNDOrder is 1~7 SignedAAC gnedAAC

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 | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
pLIp# | ey [0 foodma O TnKVQBitis setto 10 |pi_kp#2-nKVQBIt | pi_kp#2-nKVQBit
PLKP# |\ il order DPCM nKVDPCMOrders are set | | 45 16iDPCM | pi_kp#2-1stDPEM
2-2 to 1 for all components
key|value flag, indicating | x_keyvalue_flag is
. whether all quantized enabled, y_keyvalue_flag
pi_kp# . ) . .
23 valyes 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# | Bine ry AAC decoding disabled for all pi_kp#2-binaryaac pi_kp#2-binaryaac
components
i kot blsUnaryAACs are
2.3 P Ungry AAC decoding enabled for all pi_kp#2-anaryaac pi_kp#2-unaryaac
components
nStartindex_X,
gl_ékp# Intra value decoding Egtgz:gg:i—z :p:set to pi: kp#2-intracoding pi_kp#2-intracoding
) _
floafing point number
2'_—7kp# Sgr"] ?g't’;géfwr;‘:rnissa bUse32Float is enabled | pi_kp#2-FPNcoding | pi_kp#2-FPNcoding
and|exponent.
the flecoding of the
digits of the minimum
pi_kp# |values of each bAllSameMantissaDigitFIl |pi_kp#2- pi_kp#2-
2-8 conponent, when all ag is disabled allsamemantissadigit |allsamemantissadigjit
thege values have the
diffgrent digit
the flecoding of the
digifs of the minimum
i_kp# |values of each bSameKVDigitFlag is . .- : .
2_5 P componentswien all disabled 9 9 pi_kp#2-samekvdigit | pi_kp#2-samekvdigit
thege values have the
samje digit
the Hetoding-ofthe-digit
2'_—1'5p# g‘;gﬁgmtﬁg"r‘;‘gefg?e bMaxDigitFlag is disabled | pi_kp#2-maxdigit bi_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
40 © ISO/IEC 2009 — All rights reserved
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4.24.1.3.3.3.3

Test bitstreams key preserving #3

ISO/IEC 14496-27:2009(E)

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)
pi_kp#_| key quantization bit size | \\ . pit ic set t0 10 pi_kn#3-nKORit pi_kp#3-nKQBit
3-1 decoding 7 = =
pi_kp# |, . bilsLinearSubRegion is . . . )|
35 linear key decoding enabled pi_kp#3-LinearKey pi_kp#3-LingarKey
pi_kp# | . . bisLinearSubRegion is . . . .
33 linear key decoding disabled pi_kp#3-NoLinearKey |pi_kp#3-Nol.inearKey
pi_kp# . . pi_kp#3- . )
W key range decoding bRangeFlag is enabled OverKeyRange pi_kp#3-OvgrKeyRange
gl_ng # key range decoding bRangeFlag is disabled |pi_kp#3-KeyRange pi_kp#3-KeyRange
gl_ng # n-th order DPCM nDPCMOrder is 2" order pi_kp#3-2ndDPCM pi_kp#3-2ndDPCM
g'_—7kF # | shift operation bShiftFlag is enabled pi_kp#3-Shift pi_kp#3-Shift
g'_ék'[ # | shift operation bShiftFlag is disabled pi-kp#3-NoShift pi_kp#3-No$hift
. if DND and folding . .
pi_kp# . o pi_kp#3- pi_kp#3-
3.9 | |operations arenot nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder
selected
pi_kp# . . . pi_kp#3- . i
310 folding operation nDNDOrder.is"0 ZeroDNDOrder pi_kp#3-ZenpDNDOrder
pi_kp# |DND operation after . pi_kp#3- pi_kp#3-
3-11 folding operation nDNDQ@er is 3 PositiveDNDOrder PositiveDNDOrder
pi_kp# |key Invert down bKeyinvertDownFlag is  |pi_kp#3- . )
3-12 operation enabled KeylnvertDown pi_kp#3-KeylnvertDown
| kbt bKeylnvertDownFlag is  |pi_kp#3- pi_kp#3-
23; SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC
| kbt bKeylnvertDownFlag is | pi_kp#3- pi_kp#3-
g_—1 4F UnsignedAA€\decoding | disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
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42413334

Test bitstreams key preserving #4

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 value data.

Files:
Name | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value -mp Interpolator only)
zijkp# Eﬁél‘g“oeeggsgtgation nKVORIt is sef to 10 pi_kp#4-nKVORit pi_kp#4-nKVORit
PLKP# | il order DPCM nKVDPCMOrders are set | | 41 16iDPCM | pi_kp#4-1stDPEM
4-2 to 1 for all components
key|value flag, indicating | x_keyvalue_flag is
. whether all quantized enabled, y_keyvalue_flag
pi_kp#
43 valyes 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# | Bind ry AAC decoding disabled for all pi_kp#4-binaryaac pi_kp#4-binaryaac
components
i kot blsUnaryAACs are
2_3 P Ungry 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 pirkp#4-intracoding pi_kp#4-intracoding
1
floafing point number
2'_—7kp# Sgr"] ?g't’;géfwr;‘:rnissa bUse32Float is enabled | pi_kp#4-FPNcoding | pi_kp#4-FPNcoding
and|exponent.
the flecoding of the
digits of the minimum
pi_kp# |valyes of each bAllSameMantissaDigitFIl |pi_kp#4- pi_kp#4-
4-8 component, when all ag is disabled allsamemantissadigit |allsamemantissadigjit
thege values have the
diffgrent digit
the flecoding of the
digifs of the minimum
pi_kp# |values of each bSameKVDigitFlag is . - . .
49 comlponent, wkar all disabled pi_kp#4-samekvdigit | pi_kp#4-samekvdigit
thege values-have the
same digit
the flecoding of the digit
pi_kp# | of the-fresdmum—range bMaxDiaitElaa s disabled [or ko#a Ja KoHA Ja
410 among the ranges of axDigitFlag is disabled | pi_kp#4-maxdigit pi_kp#4-maxdigit
each components
pi_kp# the sign gf_exponent of bAllSameExponentSign | pi_kp#4- pi_kp#4-
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
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4241334

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:
Rafarancafi -

Namge |Attribute Bitstream info. for key |Bitstream (.mp4) ;l;;tla?p:)ll“a‘;oi'llc?n(l':)ec

pi_pp# |key quantization bit size G . ) : . ) .

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

pi_pp# |, . blsLinearSubRegion is . 0 ; aob

12 linear key decoding enabled pi_pp#1-LinearKey pi_ pp#1-LinearKey

pi_pp# |, . bisLinearSubRegion is . ) . . i .

13 linear key decoding disabled pi_pp#1-NoLinearKey | pi_pp#1-NolLinearKey

pi_pp# . . pi_pp#1- . Auk

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

ﬁ"_—5pp# key range decoding bRangeFlag is disabled |pi_pp#1-KeyRange pi_pp#1-KeyRange

ﬁ"_gp"’# n-th order DPCM nDPCMOrder is 2™ order |pi-pp#1-2ndDPCM | pi_pp#1-2ndDPCM

?1_7pp# shift operation bShiftFlag is enabled pi_pp#1-Shift pi_pp#1-Shift

?I_Epp# shift operation bShiftFlag is disabled pi_pp#1-NoShift pi_pp#1-No$hift

. if DND and folding : .
pi_pp# . A\ pi_pp#1- pi_pp#1-
1-9 operations are not NDNDOrde(s'-1 MinusOneDNDOrder | MinusOneDNDOrder
selected

2'_—1%”# folding operation nDNDOrder is 0 Sle_r%%#ljl-DOrder pi_pp#1-ZeqoDNDOrder

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

1-11 folding operation HONDOrder is 3 PositiveDNDOrder PositiveDNDOrder

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

1-12 operation enabled KeylnvertDown pL_pp#1-KeylnvertDown

. bKeylnvertDownFlag is pi_pp#1- pi_pp#1-

Pi_pp# | . . . .

113 SignedAACdecoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC
bKeylnvertDownFlag is pi_pp#1- pi_pp#1-

pi_pp#

114 UnsignedAAC decoding |disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
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4.24.1.3.3.4.2

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 -
Name |Attribute value Bitstream (.mp4) Interpolator only)
g'_—fp# Eﬁﬁig“ deegggg‘éza"on nKVQBIit is set to 10 pi_pp#2-nKVQBIt pi_pp#2-nKVQBit
pi_pp# | nKVDPCMOrders are set | . ) . )
2 n-thorder DPCM to 1 for all components pi_pp#2-1stDPCM pi_pp#2-1stDPCM
key|value flag, indicating | x_keyvalue_flag is
. whether all quantized enabled, y_keyvalue_flag
pi_pp#
23 valyes 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 Bingary AAC decoding disabled for all pi_pp#2-binaryaac pi_pp#2-binaryaac
components
- blsUnaryAACs are
g_gpp Ungry AAC decoding enabled for all pi_pp#2-tnaryaac pi_pp#2-unaryaac
components
nStartindex_X,
pi_pp# ) . nStartindex_Y and . r . . r .
26 Intra value decoding nStartindex_Z are set to pi:_pp#2-intracoding pi_pp#2-intracoding
1
floafing point number
gl__?pp# Sgﬁ ?idsltr;gc;fwr::rnissa bUse32Float is enabled | pi_pp#2-FPNcoding |pi_pp#2-FPNcoding
and|exponent.
the flecoding of the
digits of the minimum
pi_pp# | values of each bAllSameMantissaDigitF| | pi_pp#2- pi_pp#2-
2-8 conponent, when all ag is disabled allsamemantissadigit |allsamemantissadigjit
thege values have the
diffgrent digit
the flecoding of the
digifs of the minimum
pi_pp# | values of each bSameKVDigitFlag is . - . .
29 componentswien all disabled pi_pp#2-samekvdigit |pi_pp#2-samekvdig|t
thege values have the
samje digit
the Hetoding-ofthe-digit
g'_qu# g‘;gﬁgmtﬁg"r‘;‘gefg?e bMaxDigitFlag is disabled | pi_pp#2-maxdigit | pi_pp#2-maxdigit
each components
pi_pp# the sign 9f. exponent of bAllSameExponentSign | pi_pp#2- pi_pp#2-
all the minimum values |, . . .
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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42413343

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)
pi_pp# | key quantization bit size | .. opit i set t 10 ni_pn#3-nKQRit pi_pn#3-nKQBit
3-1 [_[decoding i T -
pi_pp# | . . blsLinearSubRegion is . . . ol
32 linear key decoding enabled pi_pp#3-LinearKey pi_pp#3-LingarKey
pi_pp# |, . bilsLinearSubRegion is . . . .
33 linear key decoding disabled pi_pp#3-NoLinearKey | pi, pp#3-NolinearKey
pi_pp# . . pi_pp#3- . Ak
34 key range decoding bRangeFlag is enabled OverKeyRange pi_pp#3-OverKeyRange
gl_gpp# key range decoding bRangeFlag is disabled |pi_pp#3-KeyRange pi_pp#3-KeyRange
g'_gp“’# n-th order DPCM nDPCMOrder is 2™ order |pi_pp#3-20dDPCM | pi_pp#3-2ndDPCM
glﬁpp# shift operation bShiftFlag is enabled pi_pp#3-Shift pi_pp#3-Shift
g'_ép"’# shift operation bShiftFlag is disabled pi-pp#3-NoShift pi_pp#3-No$hift
. if DND and folding . .
pi_pp# . . pi_pp#3- pi_pp#3-
39 | |operationsarenot nDNDOrder is -1 MinusOneDNDOrder | MinusOneDNDOrder
selected
pi_pp# . . . pi_pp#3- . i
3310 folding operation nDNDOrder.is*0 ZeroDNDOrder pi_pp#3-ZeoDNDOrder
pi_pp# |DND operation after . pi_pp#3- pi_pp#3-
3-11 folding operation nDNDQ@er is 3 PositiveDNDOrder PositiveDNDOrder
pi_pp# |key Invert down bKeylnvertDownFlag is pi_pp#3- . )
3-12 operation enabled KeylnvertDown pi_pp#3-KeylnvertDown
i obi bKeylnvertDownFlag is  |pi_pp#3- pi_pp#3-
g_?gp SignedAAC decoding disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndSi
nDNDOrder is 1~7 SignedAAC gnedAAC
i obi bKeylnvertDownFlag is | pi_pp#3- pi_pp#3-
g.?ﬂp UnsignedAA€\decoding | disabled when NoKeylnvertDownAnd | NoKeylnverfDownAndU
nDNDOrder is —1~0 UnsignedAAC nsignedAA(Q
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42413344

Test bitstreams path preserving #4

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 value data.

Files:
Name | Attribute Bitstream info. for key Bitstream (.mp4) Reference file (.dec -
value Interpolator only)
Zi_—1pp# Eﬁél‘g“oeeggsgtgation nKVORIt is sef to 10 pi_pp#4-nKVORit pi_pp#4-nKVORit
pi_pp# nKVDPCMOrders are set | _. :
42 n-thorder DPCM to 1 for all components pi_pp#4-1stDPCM pi_pp#4-1stDPCM
key|value flag, indicating | x_keyvalue_flag is
. whether all quantized enabled, y_keyvalue_flag
pi_pp# : ) . .
43 valyes 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-binaryaae pi_pp#4-binaryaac
components
- blsUnaryAACs are
z_gpp Ungry AAC decoding enabled for all pi_pp#4-unaryaac pi_pp#4-unaryaac
components
nStartindex_X,
zl_%pp# Intra value decoding zgtgg:gg:i—; :pedset to pisnpp#4-intracoding pi_pp#4-intracoding
) _
floafing point number
pIpp# |decpding, which | bUse32Float is enabled | pi_pp#4-FPNcoding | pi_pp#4-FPNcoding
and|exponent.
the flecoding of the
digits of the minimum
pi_pp# |valyes of each bAllSameMantissaDigitFl | pi_pp#4- pi_pp#4-
4-8 component, when all ag is disabled allsamemantissadigit |allsamemantissadigjit
thege values have the
diffgrent digit
the flecoding of the
digifs of the minimum
pi_pp# | values of each bSameKVDigitFlag is . i - . ) .
49 comlponent, wkar all disabled pi_pp#4-samekvdigit |pi_pp#4-samekvdig|t
thege values-have the
same digit
the flecoding of the digit
pi_pp# | of the-fresdmum—range — — - — . —
410 |among the ranges of bMaxDigitFlag is disabled | pi_pp#4-maxdigit pi_pp#4-maxdigit
each 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 information consists mainly in geometric transformation of the bones and curve
control curve parameters. There are two ways to specify this data: textual and binary. While the textual format
is informative and used for authoring purposes, the binary format is normative. Below there are conformance

points concerning the compressed Bone-Based Animation (BBA) elementary stream.
BBA|compressed animation can be carried either in a separate stream or within the scene s
stregm). The following Subclauses specify the normative tests for verifying conformanc¢eé .of BB/
bitstream and BBA decoder. Those normative tests make use of test data (bitstream'test suites

an | electronic annex to this document, and of a software-\Overifier s
ISO/|IEC 14496-5:2001/Amd7:2005 with source code available in electronic format.

42421 Bitstream conformance

424211 Conformance requirements

BIFY streams shall comply with the specifications in 5.4 of ISO/IEC 14496-16:2006.

4.2.421.2 Measurement procedure

Syntax of the BIFS stream shall meet the requiremenis‘of 5.4 of ISO/IEC 14496-16:2006.

4.2421.3 Tolerance

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

tream (BIFS
A elementary

© ISO/IEC 2009 — All rights reserved
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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.

Name

Attributes

Elementary
bitstream (.bba)

Bitstream (.mpa)

BBA _Bones DCTO01

Contains animation only for the bones.
Compressed by DCT with quantization step
1.

BBA_Bones DCTO01

BBA_Bones_DCTO01

BBA Bones| DCT12

Contains animation onty for the bones.
Compressed by DCT with quantization step
12.

BBA Bones DCT12

BBA Bones~DCT12

BBA Bones| DCT31

Contains animation only for the bones.
Compressed by DCT with quantization step
31.

BBA Bones DCT31

BBA |Bones DCT31

BBA_Bones| PREO1

Contains animation for bones and muscles.
Compressed by predictive coder with
quantization step 1.

BBA_Bones PREOA

BBA_Bones PREO1

BBA_Bones| PRE12

Contains animation for bones and muscles.
Compressed by predictive coder with
quantization step 12.

BBA_Bopes PRE12

BBA_Bones PRE12

BBA_Bones| PRE31

Contains animation for bones and muscles.
Compressed by predictive coder with
quantization step 31.

BBA,'‘Bones_PRE31

BBA_Bones PRE31

BBA_BoneAndMuscl
e_DCTO1

Contains animation for bones and muscles;
Compressed by DCT with quantization-step
1

BBA_BM_DCTO1

BBA_BM_DCT(1

BBA_BoneAndMuscl
e _DCT12

Contains animation for bones and muscles.
Compressed by DCT with quantization step
12.

BBA_BM_DCT12

BBA_BM_DCT{2

BBA_BoneAndMuscl
e _DCT31

Contains animation for bone$’and muscles.
Compressed by DCT with quantization step
31.

BBA_BM_DCT31

BBA_BM_DCT$1

BBA_BoneAndMuscl
e_PREO1

Contains animationfor bones and muscles.
Compressed by predictive coder with
quantization step 1.

BBA_BM_PREO1

BBA_BM_PRE(1

BBA_BoneAndMuscl
e PRE12

Contains animation for bones and muscles.
Compressed by predictive coder with
quantization step 12.

BBA_BM_PRE12

BBA_BM_PRE{2

BBA_BoneAndMuscl
e _PRE31

Contains animation for bones and muscles.
Compressed by predictive coder with
gquantization step 31.

BBA_BM_PRE31

BBA_BM_PRE$1

4243 BB

\ 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.

48
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42431 Conformance points

424311 Covered functionalities

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

424321 Conformance requirements

BBA|streams shall comply with the specifications for BBA compression in ISO/IEC 14496-16:2
and Morphing.

4.2.43.2.2 Measurement procedure

Syntax of the BBA stream shall meet the requirements of BBA compression.in ISO/IEC 14
Textlire and Morphing.

4.243.2.3 Tolerance

Therk is no tolerance for bitstream syntax checking. The diagnosis(is,pass or fail.

4.2.4.3.3 Terminal conformance

4.2.43.31 Conformance requirements

A compliant decoder shall implement a decoding process that is equivalent to the one
ISO/|IEC 14496-16:2006 Morphing and Texture“and meets all the general requirements, de
document, which apply for the functionalities considered. The decoder shall decode bitstrea
options or parameters with values permitted for the functionalities. In the case of using BIR

006 Texture

A96-16:2006

specified in
fined in the
ms with any
S for scene

reprgsentation, the decoding process _that is specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be
implgmented.

4.2.43.3.2 Test bitstreams

Namge Attributes Bitstream (.mp4) Referencge file

Animation of a morph space with one base shape
MorghAnim | and)four target shapes consisting in linear
transitions between the targets.

cube2sphere_morph |cube2sp
_anim _anim

here_morph

4.2.4:3.3:3—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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4.2.4.4 Frame-based animated mesh compression

42441

424411

Conformance Points

Covered functionalities

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

Different_compression configurations (DCT, Lift, Laver-based Decomposition) and possible combin

The compression of different attributes per vertex,

tions

between|,

The followin
tests make U

FAMC is usi

The followin
bitstreams a

42442

424421

BIFS stream
of ISO/IEC 1

424422

BIFS stream
of ISO/IEC 1

424423

There is no

42443

424431

CABAC-based arithmetic encoding,

Temporal, spatial and SNR scalability.

j Subclauses specify the normative tests for verifying conformance of FAMC. Those norm
se of test data (bitstream test suites).

ng the BitWrapper node in a separate bitstream referred by a url.

g Subclauses specify the normative tests for verifying cenfermance of FAMC comprg
nd FAMC decoder. Those normative tests make use of testdata (bitstream test suites).

Bitstream conformance

Conformance requirements

4496-11:2005.

Measurement procedure

4496-11:2005.

Tolerance

plerance for bitstream syntax checking. The diagnosis is pass or fail.
ferminal conformance

Conformance requirements

s shall comply with the specifications of 4.3(6"0f ISO/IEC 14496-16:2006/Amd2:2009 and 7.2,

s shall comply with the specifications of 4.3.6 of ISO/IEC 14496-16:2006/Amd2:2009 and 7.2,

ative

ssed

2.23

2.23

A compliant decoder shall implement a decoding process that is equivalent to the one specified in
ISO/IEC 14496-16:2006/Amd2:2009 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 specified in Clause 8 of ISO/IEC 14496-11:2005 shall also be implemented.

50
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424432 Test bitstreams
Name Attribute Bitstream (.mp4) ?:vfﬁ)" ence file
DCT-based decoding of an animation with time Troll
DCT_Troll varying geometry.and pormals. Encoding TroII\DCT\NoScaIabll \OriginalAnimationitr
parameters described in ity\troll-url oll #
“TrolNDCT\NoScalability\troll_Encoding_log.wrl” -
Quality scalable DCT-based decoding of an
DCT_Quality_ |animation with time varying geometry and Trol\DCT\QualitvSca Troll o
Scalgbifity _Trot Tnormals. Encoding parameters described m labilitv\troll-ur] YOrigimalAnimation\tr
I “Trol\DCT\QualityScalability\troll_Encoding_log. y oll #
wrl”
LIFT-based decoding of an animation with time Troll
LIFT | Troll varying geometry_and ljormals. Encoding TroII\LIFT\NoScaIabll \OriginalAnimationitr
parameters described in ity\troll-url ol #
“Trol\LIFT\NoScalability\troll_Encoding_log.wrl” -
Quality scalable LIFT-based decoding of an
LIFT |Quality | animation with time varying geometry and . Troll
Scalgbility_Trol | normals. Encoding parameters described in ;E:!}L{E-gl\lilflnysca \OriginglAnimation\tr
I “Trol\LIFT\QualityScalability\troll_Encoding_log. Y oll_#
wrl”
Non-scalable decoding of an animation with time
varying geometry and normals using LD. LD-
LD NoScalabil based encoded bit stream without scalabilit{(one | MPEG-4\Test\AFX\F | Troll
tv Trbll spatial layer, | and P-frames). Encoding AMC\Trol\LD\NoScal | \OriginglAnimation\tr
y- parameters described in ability\troll-url oll_#
“MPEG-4\Test\AFX\FAMC\Trol\LD\NeScalability\
troll_Encoding log.wrl”
Spatially scalable decoding ofsa@n*animation with
time varying geometry and normals using LD.
. LD-based encoded bit stream with spatial . Troll
Q
LD.—.“ patialScal scalability (16 spatial layers, | and P-frames). TrQ!I\LD\SpatlaI_ScaI \OriginalAnimation\tr
ability_Troll . . . ability\troll-url
Encoding parameters.described in oll_#
“Trol\LD\Spatial_Scalability\troll_Encoding_log.w
rl”
Spatially and temporally scalable decoding of an
animation with time varying geometry and
LD_dpatialAnd n(_)rmals using LD. LD-based enc_qded bit str_eam MPEG-4\Test\AFX\F Troll
with 'spatial and temporal scalability (16 spatial AMC\Trol\LD\Spatial A
TemporalScala . . £ 8 S ... | \OriginglAnimation\tr
bility | Troll Iayers,_l, P and (hlerarch|call) B- rames). Temporal_Scalabilit oll #
. Encoding parameters described in y\troll-url -
‘MPEG-4\Test\AFX\FAMC\Trol\LD\Spatial&Tem
poral_Scalability\troll_Encoding log.wrl”
Spatial and quality scalable DCT-LD-based
decoding of an animation with time varving
DCT_LD_Spatfi > v TroMDCT+LD\Spatial | Troll

alAndQualitySc

geometry and normals. Encoding parameters
described in

&QualityScalability\tr

\OriginalAnimation\tr

alability_Troll |y 1oE G4\ Test AFX\FAMC\Trol\DC T +LD\Spatial | ©" oll_#
&QualityScalability\troll_Encoding log.wrl”
Spatial and quality scalable Lift-LD-based
. . |decoding of an animation with time varying
L|ﬂ_LD_$pat|aI geometry and normals. Encoding parameters Troll\Lift+LD\Spatial & Tro_II_ L
AndQualityScal d ibed i litvScalabilitvtroll \OriginalAnimation\tr
ability_Troll escribed in QualityScalability\tro oll_#

“MPEG-4\Test\AF X\FAMC\Troll\Lift+LD\Spatial&
QualityScalability\troll_Encoding_log.wrl”
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