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12 (©) :

ISO/IEC JTC1/SC29/WG11 MPEG—4 SNH

3D_Mesh_Object

MO _start_code : 16 . '0000 0000 0010
0000’

3D_Mesh_Object_Layer

MOL _start_code : 16 . '0000 0000 0011
0000’

mol_id: 8 (mesh object layer:MOL) .

0 (base layer) , 0 (refinement layer) . 3D_Mesh_Obj

ect Header 3D_Mesh_Object Layer mol_id="0 " , 3D_Mesh_Object
3D_Mesh_Object Layer mol_idO

N_Vertices 3

N_Triangles 3

N_Edges 3 (edge)

3D_Mesh_Object Base Layer

MOBL_start_code : 16 . ‘0000 0000 0011 00
o1

mobl_id: 8 (mesh object component:MCOM)

last_component : (boolean value) (connected component)
last_component (true) , . :



3D_Mesh_Object_Header
cCcw : (face)
convex :
solid :
creaseAngle: 6

coord_header

coord_binding: 2 3
lOll
coord_bbox : (geometry)

coord_xmin, coord_ymin, coord_zmin :

coord_size :
coord quant: 5

coord_pred_type: 2

(crease angle)

(bounding box)

(quantization step)

10-0294926

[ 1]

coord_p red_type of = o gl

00 B -
Y FAAY [ E
!“ Cl2bs] o=

coord_nlambda : 2

. coord_nlambda

[ 2]

(ancestor)
2 normal_pred_type
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%coord pred_tvpe

coord_nlambda

00

1

01

1

10

R
0
0

1

1

coord_lambda :
coord_quant+3

normal_header

normal_binding : 2
3

[ 3]

(normal)

normal_hinding

00

01

10

normal_bbox : o)
normal_quant: 5

normal_pred_type : 2

(quantization step)

[ 4]
normal;pred_type o = ol e
01 e o=
10 138 &) }\} 1H (‘]ﬂ e 7

11

[ 5]
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normal_binding normal_pred_tvpe
00 A ¥l

01 10

10 01

11 01

normal_nlambda : 2
. normal_nlambda

(ancestor)
3 . 6 normal_pred_type

[ €]

normal _prod_type normal_nlambda _
00 :

01 :

;lffm-' 3

11 1

normal_lambda :
normal_quant+3

color_header

color_binding : 2
7

[ 7]

(color)

color_binding

00 oW A B ahr] A or=h
01 shpe] Aabol A4 sl
10 ofvpel AAke] dlol g B gl
11 she] Wapel sdu VL slgy

color_bbox :

color_rmin, color_gmin, color_bmin :

color_size :
color_ quant: 5

color_pred_type: 2

(RGB)

(quantization step)

-11 -
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[ 8]
@Cu!ormpréd;type ol & ol el 'W
00 a % gl
o =P ool = |
10 E I PARS

[ 9]

color_binding

cotor_pred_type

A

101_ ] 10
10 01
1 [

color_nlambda: 2
. color_nlambda

(ancestor)
10 normal_pred_type

[ 10]
;calqr_pr@dmtypo color_nlamhda
100 1
01 1
10
11 1
color_lambda :
color_quant+3
texCoord_header

texCoord_binding : 2
11

[ 11]

(texture)

-12 -
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texCoord_binding £ g ;
00 SR ESC A i S
o1 Sbe] Gt HAAY L)

10 Frbe] @l 7} o] Ak A o))

11 S e A e e
texCoord_bbox :
texCoord_umin, texCoord_vmin : 2
texCoord_size :
texCoord quant: 5 (quantization step)
texCoord_pred_type: 2 texCoord_binding '01' '10'

‘o1’
texCoord_nlambda : 2

. texCoord_nlambda 3 .12 texCoord_pred_type

[ 12]

toxCoord;prcd_Lype

texCoord_nlambda
00 1
01 1
10 3
11

texCoord_lambda :
texCoord_quant+3

Cgd_header

N_Proj_surface_Spheres

x_coord_Center_Point
y_coord_Center_Point
z_coord_Center_Point
Normalized_Screen_Distance_Factor

. Radius

(Projected Surface Spheres)

, ) X
, ) Yy
, ) z

Radius/(Normalized_Screen_Distance_Factor+1)

, Normalized_Screen_Distance_Factor

-13-



Radius

Min_Proj_Surface . (
) Proj_Surface

N_Proj_Points

10-0294926

. N_Proj_Points | ( , 20),
( » 3).
Sphere_Point_Coord 8
Proj_Surface Sphere_Point_Coord
vg_simple :
vg_last :
, skip_last (true)
vg_last (false)
vg_forward_run :
(traversed)

vg_loop_index : (unary)
( 13 ) openloops vg_loop_index 1
[ 13]

vg loop_index vt o] o 4

0 1 |

L 01

2 001

N 0001

1 00001

5 000001

6 0000001

openloop-1 openloop—1 0's

vg_run_length :

-14 -
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[ 14]
vg_run_length o) sid »
1 1
2 01 ‘
3_ 001
34 0001
.5,_ 00001
iﬁ 000001 B
i? 0000001
3 00000001
n n-1 0O ol 10] mhiiyg
vg_leaf : (leaf)
(
vg_loop :
_tree
tt_run_length : ( 15 )
[ 15]
i?gﬁrun_length e el

1 I
2 [01 -
3 001

1 0001

5 00001

6 000001

7 0000001

8 00000001 -
in n-1 0% q%(_’ﬂ 10] w]*# -}

-15 -



tt_leaf :

triangulated :

marching_triangle :
arching_triangle="0 ,

marching_pattern :
(march) , 1

polygon_edge :

coord_bit :
coord_heading_bit :
coord_sign_bit :
coord_trailing_bit :
normal_bit : (normal)
normal_heading_bit :
normal_sign_bit :
normal_trailing_bit :
color_bit :
color_heading_bit :
color_sign_bit :
color_trailing_bit :
texCoord_bit :
texCoord_heading_bit :
texCoord_sign_bit :
texCoord_trailing_bit :

3D_Mesh_Object_Forest_Split

(leaf)

marching_triangle="1

(edge)
(march)

-16 -
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MOFS_start_code : 16 . '0000 0000 001
1 0010°
mofs_id: 8 (forest)

pre_smoothing :
(pre—smoothing step)

pre_smoothing_n : (pre—smoothing filter)

pre_smoothing_lambda : (pre—smoothing filter)

pre_smoothing_mu : (pre—smoothing filter)

post_smoothing : (post—

smoothing step)
post_smoothing _n :
post_smoothing_lambda :

post_smoothing_mu :

sharp_edges : (smoothing discontinuity edges)
sharp_edges=="0 (smoothing disco
ntinuity edge) . (smoothing discontinuity edges)
, (pre—smoothing filter) (post—smoothing filter)

fixed_vertices :

fixed_vertices==" .

, (pre—smoothing filter) (post—smoothing filter)
edge_mark : (smoothing discontinuity edge)
vertext_mark :
tree_edge :
other_update : (face)
[ 16]

-17 -



3D _Mesh_Object
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3D _Mesh_Object () {

3D MO start code

16

uimsbf

31> Mesh Object Header()

Do

3D Mesh Object Layer()

} while (nexthits bvtealigned() == 3D MOL start _code)

T

3D_Mesh_Object_Header

3D Mesh Object leader() {

Cew

blsbf

Convex

blshf

Solid

blsbf

CreascAngle

e ) ] —

uimnsht

Coord header()

Normal header()

Color _header()

TexCoord header()

cgd data

blsb(

if {cgd data== 1)

cgd header()

3D_Mesh_Object_Layer

3D Mesh Object Laver () ¢

3D MOL_start_code

ulmsht

Mol id

uimshi’

1f{cgd_data==1) {

N Vertices

24

uimshf

N_Triangles

24

uimshf

N_Edges

24

uirnshi

i {mol_id == 000000007

3D Mesh Objeet Base Taver()

clse

3D _Mesh Object Forest Split)

3D_Mesh_Object_Base_Layer
[ 17]
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3D Mesh Object Base Laver()

do {
3D MOBL start code 16 nimsbf
mohl id 3 uwimsbl
starl_gcoder()
do {

connected _component()
last_component bac
} while (Hast_component)

1 while {ncxibits byicaligned() == 3D MOBI., start code)

-’

coord_header
coord header() 4
coord binding 2 uimsbf
coord bhox 1 blsb{
if (¢coord_bhox) {
coord_xmin 32 iceclp
coord vmin 32 ieeefp
coord zmin 32 iecelp
coord_size 32 ieeefp
3
coord_quant 5 uimshf
coord pred type 2 nimshf
il (coord_pred type=="10") {
coord niambda 2 uimsbf
for (i=}: i<coord nlambda; i++)
coord lambda coord quantt3
;
}
normal_header

normal header{) {
normal_binding 2 uimsbf
if tnormal _binding 1= 00") {

normal_bbox | bishl
normal quant 3 uimshbf
normal_pred tvpe 2 uimshf
if (normal_pred type=="10" {
normal nlambda 2 uimsbl’
for (1=1: 1<normal_alambda 1++)
normal lambda normal_quant+3

color_header

-19-
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[ 18]
color header() 4
color binding 2 uimsbf
if (color_binding '= ‘00") {
color bhox i blsbf
if (color_bbox) {
color _rmin 32 ieeefp
color_gmin 32 iccefp
color bmin 32 iceefp
color_size 32 ieeefp
}
color quant 5 nimsbf
color _pred type 2 nimsbf
if (color_pred type=="10") {
color nlambda 2 nimsbf
for (iI=1; 1<color nlambda; i++)
color_lambda color_quant+3
}
'
?
texCoord_header
texCoord header() {
texCoord_binding 2 uimsbf
if (texCoord_binding != *00") {
texCoord bhox 1 blsbl
if (texCoord bbox) {
texCoord _umin 32 iceelp
texCoord vmin 32 ieeefp
texCoord size 32 iceelp
L4
}
texCoord _quant 5 uimsbf
texCoord pred type 2 uinmshl
if (texCoord_pred type=="10") {
texCoord nlambda 2 uimsbl
for (i=1; i<texCoord _nlambda; i++)
texCoord_lambda texCoord _quant+3
;.
}

cgd_header
[ 19]
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cgd header() §
N_Proj_Surface Spheres 4 uimshf
il (N_Proj Surface Spheres <> 0) {

x_coord Center Point 32 iccefl
y_coord Center Point 32 iceefl
Z_coord Center Point 32 iccell
Normalized_Sereen Distance Factor 8 nimsbf
for (I=1.i<= N_Proj Surface Spheres.i++) {
Radius 32 iccell
Min_Proj_Surface 32 ieeefl
N_Proj Points g uintsbl
for §=1:j<=N Proj Points;j++) { .
Sphere Point Coord 11 uimsbf
Proj Surface 32 iccel

}

[

[

connected_component

connccied componenty) {
vertex_graph()
triangle tree()
triangle data(}

et

vertex_graph

[ 20]
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vertex_graph() {

ve simple 0-16 bag
depth= 0
skip last =10
openloops = 0
do {
do {
if (Iskip last) {
vg last 0-16 bac
if {openloops > 0) {
vg_forward run 0- bac
if
(tveg forward _run) §
opcnloops--
if
{openloops > 0)
0- nac
ve_foop_index
brecak
}
K
}
v run_length 0- uac
v leaf 0-16 bac
if (vg leaf & & 've simple) {
vg loop 0-16 buac
il {vg loop)
openloops++

T
3

y while (0)

if (vg leaf == (vg last & 'skip last)
if (vg last & !skip last)

depLh--
else
depth++
skip last = Ivg leaf
} while (depth >= ()
:
triangle_tree
triangle tree} |
depth =0
nirangles = 0
do
tt_run_length 0-16 - | bac
ntriangles += tt_run_ length
tt_leaf N-16 buac
it leat” '
depth--
clae
dopthi+

Cowvhale ::_dn.“;‘ﬂl e

-22.-
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triangle_data
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triangle data() {

trianguiated

0-16

bac

root_triangle()

for (1=1. 1<ntriangles; 1++)

triangle()

root_triangle

root triangle() {

if (marching_ triangice)

marching pattern

0-16

bac

oot coord()

root_normml()

rool color()

root texCoord()

om

root coord() {

root coord sampie()

coord sample()

coord sample()

T

rool normal() {

if (normal_binding = 00" {

root normal sample()

if (normal binding = "10") {

normal sample()

normal sample()

-

[

root color() |

if {color_binding 1= "00") {

root_color sample(}

il (color_binding = “10°) {

color_sample()

color_sample()

-

[ 22]
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root texCoord() §
if {texCoord binding != "007) {
root_texCeord_sample()
texCoord sample(}
fexCoord_sample()

h
triangle
triangle() {
if (marching_triangle)
marching pattern 0-16 bac
il {!triangulated)
polygon_edge 0-16 bac
coord()
normal()
color()
texCoord()

coordi) §
1l Chasited)
coord sample)

fn o

normal() {
if (normal_binding == "017) {
if (visited)
normal sample()

!
]

else if (normal binding == "107) {
if (trianguniated || polygon_edge)
normal_sample()

H
5

else if (normal binding == "117) {
if (triangulated || polygon edge) |
normal samplc()
normal sample()

]
)

normal_sample()

-

[ 23]
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color{) {

if (color binding == "01") {

if (Ivisited)

color sample()

1
1]

else if (color_binding == "10°) {

il (triangulated || polyvgon edge)

color sample()

T

3
else if (coler binding == "117) {

if (triangulated || polygon_edge) |

color sample() .

color_sample()

)
b

color_sample()

b

"

texCeoord() §

if (texCoord_binding == "017) {

i (Ivisited)

texCoord _sample()

1)
¢

olse if (texCoord_hinding == "11") {

if (triangulated || polygon edge) {

texCoord sample()

texCoord sample()

!
5

texCoord_sample()

[

v

coord_root _samplc() {

for (i=0: i<3: iH++)

for (j=0: j<coord quant; j++)

. coord bit -1 bac
}
normal_rool _sample() §
for (1=0: 1<, i++)
for {=0; j<normal_gquant; j++)
normal bit 0-1 bac
color rool sampic() §
for (i=0;, i3 - #)
[or (j=0: 3=color_quant. j++)
color bit (-1 bac

-25.-
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iexCoord _root samplc() ¢

for (1=0: i<2; 1++)

for (=0 j<texCoord_gquant; j-++)

texCoord_bit 0-1 bac
}
coord sample() {
for (iI=0; i<3; i++) §
j=()
do §
coord leading bit 0-16 bac
Jr
} while (j<coord_guant && !coord_leading bit)
if {coord_leading bit) {
coord_sign_bit 0-1 bac
do {
coord trailine bit
; while (j<coord_guant)
H
I
h
normal_sample() §
for (i=0; 1<, i++) {
=0
do {
normal_lcading bit 0-16 bac
JH+
3 whilc (<normal_quant
&& 'mormal leading bit)
if (normal leading bit) {
normal_sien_bit 0-1 bac
do {
normal trailing bit
3} while <lnormal_quant)
H
b
}

[ 25]
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color samplc() {
for i=0; 1<3; 1++) {
=0
do §
color_leading bit 0-16 bac
j++
} while (j<color_quant && !color lcading bit)
if (¢olor_leading bit) {
color sign bit 0-1 bac
do {
color trailing hit
} while (j<color_guant)
}
!
}
texCoord samplc() {
for (1=0: 1<2; 1++) §
=0
do §
texCoord leading bit 0-16 bac
j+t
3 while (j<texCoord_qguant
&& !texCoord leading bit)
il (texCoord leading bit) §
texCoord sign bit 0-1 bac
do {
texCoord trailing bit
3 while (j<texCoord_quant)
}.
i
}

30_Mesh_Object_Forest_Split
[ 26]
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3D Mesh Obiject Forest Split () 4
do {
3D MOFS start _code 16 uimsbl
mofs id 8 uiinsbf
pre smoothing 1 blsb{
if{pre_smeoothing)
pr¢ smoothing parameters()
post_smoothing i blsbf’
if{post_smoothing)
post smoothing parameters()
start_qcoder()
sharp cdges i blsbl’
if(sharp_edges)
cdge marks()
fixed vertices 1 bisbf
(fixed vertices)
vertex_marks()
for cach connecled component §
fs pre update()
fs post updatc()
t
3+ while (nextbits bytealigned() == 3D MOFS start_code)
k
pre smoothing parameicrs() {
pre_smoothing n 8 uimshf
pre_smoething _lambda 32 iceef]
pre_smoothing mu 32 ieeefl
)
posl_smoothing paramcilers() §
post_smoothing n 8 uimsbf
post_smoothing lambda 32 iceefl
post_smoothing_mu 32 ieecfl
s
edge marks () {
for cach cdge
edge _mark 1 hac
;
vertex marks () |
lor cach veries
vertex mark 1 hac
{

-28-
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[ 27]
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fs_pre_update() {

forest()

for each tree in forest §

irianglc _trec()

for cach vertex in tree loop

visited = 1

triangle data()

ey

-

forest O |

for each edge

il {crcales no loop in forest)

tree edge bac

h
fs_post update() §

for each tree m forest {

f()r C'chh Vertex in ree ]L)(‘}p
vistied = O
tree loop property update()
;.
vther_update blsbf

if(other update)

cther propertv_update(}

-

irec_loop property update () §

for each triangle incident to tree {

coord update()

normal update()

color update()

lexCoord updale()

[y

other property update() |

for each triangle not incident to any tree in forest §

coord updatc))

nornal update!)

color update()

lexCoord updatet)

wonrd update (3

Whvesited )

coand samiplens

-30-
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[ 28]
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normal update (3 {

if (normal_binding == "017) {

if {Ivisited)

normal _sample()

¥
Ji

else if (nermal binding == "10") {

norinal sampic()

¥

clse if (normal_binding == "117) {

if (1* corner adjacent to tree)

normal_sample()

if (2™ corner adjacent 1o tree)

normal _sample()

if (3 comer adjacent to trce)

normal_sample()

Lo

R

color update 0}

if {color binding == ‘017) {

if (Ivisited)

color sample()

"
4

else if {color_binding == "10") {

color samplc()

13
1]

clsc if (color binding == "11) {

if (1" comer adjacent to tree)

color_sample(}

if (2 corner adjacent 10 tree)

color sample()

if (3™ corner adjacent to irce)

color_sample()

R

s

texCoord update () 4

if (texCoord_binding == "017) {

if (Ivisited)

texCoord_sample()

[
]
else if {(texCoord_binding == "117) {

if (1" comer adjacent (0 tree)

texCoord_sample(}

if (2 corner adjacent to tree)

texCoord _sample(d

il (3" comer adjacent 10 (roc)

texCoord satniple(s

-32-



10-0294926

/ M
COM)
(MOL) (MCOM)
(57)
1.
@
(b)
©)
2.
1
3.
1 ; @
(a.l)
(a.2)
4,
1 , (b)
5.
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(b)

©

(a.1)
(a.2)

5 , (b)

@
(b)

©

(D

10.

@

(b)

©
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11.

10
(D

12.

13.
12

14.
12

15.

16.
15

17.

©
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/
19.
20.
19
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of XH A

SR

R

o 4/ (MO)

cHAY olsl (MOL)

=2 of4l (MCOM)

MQO1

MO2 MO3
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