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cameras

% nodes (&, gITF 7t v MZIE&ZE SN S cameras
D>5b—D2%88T 5,

"cameras": [
{ : cameras 21,
"type": "perspective", .
e perspective F71-[&
"aspectRatio": 1.5, orthographic £t 5h
"Y§°""’ 2625' 2B EERTE,
"zfar": ’ L 4= e
Henaaritsohol ETNISK Y ERETIN
} E&ExIND,
}’
U eyper: rorthograpnicr, =C COBBREIZHIE
"orthographic": { " zfar f;al" 2 ‘{ t >
"xmag": 1.0, TEOEMOEDESRIX
"ymag": 1.0, EETHD,
"zfar": 100, :h%‘é‘ﬁ%?’é L.
, e 00 camera [FBBIXEE1T S
} BS®RGRETINEERT 5,
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"node"M"camera"ESRBI 5L, ZD camera D
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camera 175X, node @4 O—/\JLEHRITHIIZEL T
RESND,

textures, images, samplers

textures [CIX. LAYV FEnz4TP ¥y kIS
BAINS texture ICEAT EHRAESENS,
texture (X, #7709V FOERMLGEPAF IO LD
NEBRICHEEZEZ SYBHNLTEEEEERT 58I
material IC&>TERBEN 3,

"textures": [ texture (&,

{ texture @ source &
"source": 4, TEY DI ED—DOD
"sampler": 2 images ~DBE L
sampler ~OSEHM S
BREND,
images I3,
texture [ZfEH SN S

(= ) EREREERT D,
ruEits MEUSOL.PRY - pesp iy BT 7 A LD

{ BT CT&H 4 URI H.,
"bufferView”: 3, bufferView [Z##ich TS
e e ERERORERY

} MIME Type ~OSHEIZk Y

1, EEIND,

"samplers": [

"images":

[

samplers (&, texture ®
FYURLERT—Y VT %

"magFilter": 9729, aCih9 B, (CDEHUEIE.

"minFilter": 9987, glTexParameter [ZEZET

"wrapS": 10497, — ST Lk F~ —=F

"wrapT": 10497 = EATATAETE OpenGL EH &
} ®h L TLVS)

Khronos gITF GitHub /R k1
https://github.com/KhronosGroup/gITF

Concepts
giITF 7y MZEITS by TLRILOERMA.
EDNESIZEFRTINRLEBERERTHE S,

scene

\
node

camera

material accessor <& animation

\ v

texture bufferView
sampler image buffer

Binary data references

giITF 7t v FMEERDOTRIIZH S image & buffer (2
FBL&E S, image & buffer (3D a>TFoYym
LB DTICRHREBERNER I 74 ILESBTE S,

buffers TSHETZ%

"buffers": [

{ = buffer0l.bi ’Ilﬁiﬁlj:\ :)T} F U ’Ilﬁiﬁ
"uri®: "buffer0l.bin" _ . . =
"bytelengtn': 102080, > 1<Is animation fEFE
} SHNAFYTFAIL

' (.BIN) T3,

"images": [

. images TSR TZ %
"uri": "imageOl.png" 'ﬁ%#ﬁ[i~ ETILD texture
} EMESTERI 7ML
Jo (PNG. JPG ...) TH 3.,

BEIIERE URI ZHVNTSEI SH. 1ER URI %
fEAL JSON [CEEEHAL L TES,

£ URI (A TRD &L SI1Z MIME 24 T2 E&L.
base64 TI a—FEhi=XF5 & LTINS,

Buffer data:

"data:application/gltf-buffer;base64 ,AAABAATAAGA. .."

Image data (PNG):

"data:image/png;base64,iVBORwOK. . ."
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skins

gITF 7t v kIZl&, TBA skinning ICHELIERE
ek TE S, IR skinning #ERAT 5 &,

mesh DTEAEMN, BEDZEBIZEOSVWTEEEZITD,

mesh #Z 889 5 node (&,

"nodes": [

( skin 2389 %,
"name" : "skins": [
"Skinned mesh node",
;mesh": 0 —/ "inverseBindMatrices": 12,
"skin": OF "Joints": [ 1, 2, 3 ... ]
}, }
... 1,
{ i,
"name": "Torso", skins (3.
"children": FIRERBZEEI 5 node O
L2 "E °N.  indices T#% joints B3l &,
"scale": [ ...1, %‘ joint 0)ﬁ'§”75§§¥hé
"translation": [...]1) accessor ~NSETHD

inverseBindMatrices

}I
' ZEd 5.

': "LegL",

temieseate [ gl RBDBEEEETE LS E
scene #E&EERL LS,

) node TETILiEEh B,

{ &A% node (%,

' O—AhJLZEH# & children @
v BEIEALTLTE &L,
o ELVCLEE®D lbones) (&
REEDERE LT,
BEMICEERIND,

skinnin &h 7= mesh @
mesh primitive IZ[&.
TERAIED accessor #

S 89 HPOSITION EtE& .
skinning IZWHEE2DOD
HAlGEENEEND,

JOINTS_0# & *WEIGHTS_0
B, BT accessor &
SB35, JOINTS_OEHIEH
1%, ERICEEZE525H
DA T VI ADREEND,

FootR FootL
WEIGHTS_OE M 1E#RIL.
(eshes": [ BEIMNTERICENTE (T3 <
"primitives": [ 32%3#- é 75\ Eﬁ:j’ Weights %_:
{ E&ET Do
"attributes":

C DIERL S
skinning matrix 2553 5%,

{
"POSITION": O,
"JOINTS 0": 1,
"WEIGHTS 0": 2

ZhIZDLTIE,
] [Computing the skinning
} matrix] T L (AT 5,

APRISETERLILETS,

scenes, nodes

gITF JSON [Zld scenes (BXED scene #&1)

%R TES, & scene [ZIE. node DA VTV AD
BLSINRE IND,

"scene": 0,

% nodes [Z[&.

"s‘(’e“es": [ children 1 > T Y9 XD
"nodes": [ 0, 1, 2 ] BANZFERT S, LY,
} 5 HI7 scene DEBHEE %
1, SR TES,
"nodes": [
{ scene 0
"children": [ 3, 4 1],

%ﬁ{(twde 1)(node 2)

(node 3)(node 4)

coe o
coo i
coe b

node IZH VT, A—HIILEHE R

{ TE5, InlIFELEmatrix O

5 E25l. ¥ L <[ translation

0, (F17%%)) rotation ([ElER)

0, scale (iKfig/h) DiFEESL M

! —AF %A%, =15 Lrotation (&

quaternion T&RINh 3,
1, ®BEDEZEE. O—HIILEBRTIIE
{ RDESIZEESNS,
M=T*R*§

ZZT. T. RE&XUSIZE.

translation. rotation. scale

hoE5NS matrix THS,

node M4 O—/NLEHRIL,

- root 5% node ~M/IR ED

] TRTOA—HDILEBRDIETKRE S,

% node [¥. mesh EEHE =X "nodes": [

camera BEHEIETA Ty I RIZKY |

mesh & camera #3889 %,

BEHEE, & node [CEERMITOND, 3,

LYY TIZENT, REXD {

A VRBVADMER S, node D

Ja—nNIVEBRITIIICEKYERIN S, -
1

node MF{TH#HE). ElER., R —ILDFFHEIE

animation QOBEIZHESZELEH D,

ERINE=AI2z) FEZERIZELCTEEL.,

BETHA T O camera ORITHEE%E

ETIETES,

D e T Ml

"translation":
[ 0,0,0 ],
"rotation":
[ 0,0,0,11,
"scale":
[1,1,1]

"mesh": 4,

"camera": 2,

F71-. node (XTEA skinning DEEIZHFERAINS,
node BEEIL. animation ltEht=F+*S594—D
BHREEETE S,

RIZ. node [& mesh & skin 25883 5,

skin 21X, MEDZEBIZEDIIVT mesh NEDK SIS
ERInEMNBET S5 LWMERNSERINTINS,

Computing the skinning matrix

meshes
meshs (ZIX#E$ D primitives #32kTE 5,
primitive 12X, mesh DL &) VT IZER
CHAL)BERESRT ATV I RERRT S,
"meshes": [ % primitive [Z(&
{ L&) 245 ® mode A

'primitives’: [ FETE. POINTS, LINES,
mode": 4, TRIANGLES &LT
"indices": O, LR Y UG B30ENDBZH
"attributes": { EINERTIEHMEANS,
"POSITION": 1, . R —
NORMAL": 3 Ff=. primitive (. COE/RD
. accessors @ indices ZfERM L.
"material: 2 JEA® indices & attributes
]’ B8BTS, LVAY YIS
} FASN % material [TF7-.
1, material DA VT v I R
I2&kYE5EZ6N%,

% attribute TIXEM R Z. BHIFEHRZZ L accessor
DAVTIVIREDHRBAAEITS ZETERSND,
CDIERIE, mesh DL UF YV TBICTERARHEE LT
FARINS, BHEDOHELTIE, TEE® POSITION 4
NORMAL #HZ ENRZEIF LN B,

POSITION [ 1.2 [-2.6 [ 4.3 [ 2.7 [-1.8 [ 6.2 [ ...

NORMAL [o0.oJ2.0]o0.0] 0.721] 0.72] 0.0 | ...

(2,7,
(0.71,

-1.8, 6.2)
0.71, 0.0)

Position: (1.2, -2.6,
Normal: (0.0, 1.0,

4.3)
0.0)

F1=. mesh [F$ D mesh DZEREELdT S
BHHDE—TOD target 2EETZ 5,

L E—7J® target & mesh [Z
primitives": [

{ EET HIZIE. & primitive (2
targets OEFIFEHRL &5,
hnld, BED&T%,

wposITION": 11, target TF A FYDEMEEL
"NORMAL": 13 accessor DA T w49 RIZ

:, < 79 % Dictionary 1=,
"POSITION": 21,

"NORMAL": 23 mesh IZ1E. £E—7 D target

} DERBL A D TRENTER

)] Sh 3 weights £33
1, EE:"E’G%%D
"weights": [0, 0.5]

}

BRIEHEHT HEHRDE—T target ZHAEHED
CET.HIAERF Y SV I —DHARBREEZETIVIE
TE5, weight [, OF A M) DELZIKERM%E
HET ABEDH S animation TEHI NS,

"targets": [
{

skinning 1T5llZ. ZBORMADZBICEDNTA Y 2 DEANED LS ITERIN I EFTLBRT 5,
Zdskinning 175l(&. BEEITHIDEAFITESN-HAEHLETREEIN S,

Computing the joint matrices

skin (X inverseBindMatrices £33,
“hix. EESICH L TIDODHENS > KiTHlEED
accessor 12, ZTHDZTNENIL. mesh %

B O—HILZERIZERT B,

skin @ joints [CBHN 54 VTV I X&HD

% node IZDWT, FO—/NILEBRITINFE SIS,
REDIMED Y O—/NLEHIZETNT,

RO —hILZERM S mesh #EHT 5,

Zh (X globallointTransform &MEIEN 3,

inverseBindMatrix[1] L - o L. . _ ‘

joint2 B1THIM 5. & joints IZ jointMatrix 251 &3 5 :
o Qe Sointi,
: : jointMatrix[j] .
. ‘ inverse (globalTransform) * ‘ jointl
joinitl (.globalJ;::l.nZ;rta:néfo:f'm Fj 1 * Y .
‘O’ inverseBindMatrix[j]; ‘
mesh & skin &% node M4 A—/\)LZEHEIE, '
® ® COEHROFETIEBEHTIOERMOREIE ST @ joidty
joint0 BRI, ° Q¢
| S @ e ‘
‘ s OpenGL A WebGL &3 ¢ EEDIEA.

; jointMatrix &5, uniform E%l& LT L —

.‘ FERYz—HICEShD, globalJointTransform[1]

Combining the joint matrices to create the skinning matrix

skin mesh @ primitive (& accessor ~DSEZEEL T,

POSITION. JOINT. & UWEIGHT @ attribute Z# >,
b ®M accessors [ZlX, KIERICH LIDDERZSD,

POSITION JOINTS_0 WEIGHTS_O

vertex 0: IPxIPyIPzI Ijo|j1|j2|j3| IW0|W1IW2|W3I

vert.exn: IPxIPyIPzI Ijo|j1|j2|j3| IW0|W1IW2|W3I

% accessors N1E#H (L. jointMatrix EEFI & I
BRI z—FICEMHELTESND,
TER Y T —4 Tl. skinMatrix AstESh 3,

JOINTS_O B2/ >T v ANEEN, WEIGHTS_0 fET

EAHfF TSN -EEHTIORMES .

skinMatrix [&.

o RN
, /
/ .
%

ETIE2— "
BRI T 3
T S N BRI «
RBR—X(CHTE ° .
BERZEBRT S, ® Joint1}
° _
H joint0
C

COLLADAIZHITBRX =2 FDWikilZZ 5 5: https://www.khronos.org/collada/wiki/Skinning
Section 4-7 in the COLLADA specification: https://www.khronos.org/files/collada_spec_1_5.pdf

@ <€—— skinMatrix = 1.0

@ <€—— skinMatrix = 0.75 * jointMatrix[1]

@< skinMatrix = 0.25 * jointMatrix[1]

Vertex Shader

uniform mat4 u jointMatrix[12];
attribute vec3 a position;
attribute vecd4 a_joint;
attribute vecd a weight;

void main (void) {

mat4 skinMatrix =
a weight.x * u_jointMatrix[int(a_joint.x)] +
a weight.y * u jointMatrix[int(a_joint.y)] +
a_weight.z * u_jointMatrix[int(a_joint.z)] +
a weight.w * u jointMatrix[int(a_joint.w)];
gl Position =
modelViewProjection * skinMatrix * position;
}
a weight.x a weight.y
a_joint.x a_joint.y

* jointMatrix[1l] + 0.0 * jointMatrix[O0] +...

+ 0.25 * jointMatrix[0] +...

.‘ skinMatrix = 0.5 * jointMatrix[1l] + 0.5 * jointMatrix[0] +...

+ 0.75 * jointMatrix[0] +...

"""" K skinMatrix =0.0 * jointMatrix[1l] + 1.0 * jointMatrix[0] +...

(COLLADAIZH 1T 2TERAF =V J(E
gITFDZ N EFEBE TV S DT)

buffers, bufferViews, accessors

buffers [Z(%X. model. animation, & & U skinning ®
DA ARYICERSINDBERNEEH NS,
bufferViews (. buffers AED &L S IZHER SN B H
iLikEhd, £1-. accessors [Z([XEHRDEKILEER &

BN ENDS, .
"buffers": [ %‘ buffers (£. URI #{EHL

{ NAFT BRI 7AIL%E
,Dyzekengthi 33, SBT3, ChiFEEINT:
"uri": "bufferOl.bin"

byteLength #iF D4 {FHD
1Ay 9DY—RATHbB,
% bufferViews [,
—20 buffer 5B d 5%,
Z D bufferView [ZE83 %
buffer D—& & FED
OpenGL buffer target %
%9 5 byteOffset &
byteLength "% 3%,

"bufferViews":

{

[

"buffer": 0,
"byteOffset": 4,
"byteLength": 28,
"byteStride": 12,
"target": 34963

accessors (.
bufferView D1E#HA
EDQLSICEITEIND M
EEJ . bufferView d

"accessors": [
{
"buffervView": O,
"byteOffset": 4,

"type": "VEC2",
"componentType": 5126, BHIR{IE % ~9 byteOffset
reount”: 2, #EH L. bufferView 1E8RD
min" : [0.1, 0.2]
"max" : [0.9, 0.8] type ELAT7 MBI S

} 1B =ik 5 :

1

5] Z [$1EERD type ¥ TVEC2] T componentType
H GL_FLOAT (5126) THdiHE. FE/NBRED
2D R KMLE LTRSS,

TRTHOENERH X, min, max HHEETERET S,
Fi-. BH® accessor DIEHIL bufferView N T
A=) —=TEnTHLKLY,

Z M54 bufferView [Z[X. accessor D1DDEFRD
IR ERDERDRABREDED/NA FETT
byteStride 15 EL K5,

The buffer data is read from a file:

0 4
buffer 8 12 16 20

byteLength = 35

The bufferView defines a segment of the buffer data:

bufferView 4 8 12 16 20
byteOffset = 4
byteLength = 28

The accessor defines an additional offset:

accessor 8 12 16 20
byteOffset = 4

byteStride = 12

type = "VEC2"
componentType = GL_FLOAT

animations

T T T ITTITT
[T

The bufferView defines a stride between the elements:

8 12 16 20 24 28

The accessor defines that the elements are 2D float vectors:

Sparse accessors

accessor DK DA DEXRFITHBEEEE
(E—7BEZDBENZLY) LELDIEE.

sparse St Z#EA L TIEFEICa /Y FaRAT

Lk TES,
raccessors": [ accessor &, FHRDE
; (CCTRERRHAS

"type": "SCALAR", FEHRE) |
"componentType": 5126, BLEUEBILAVFD

"count": 10,

count ZE&7 %,
sparse JO v/ Ig,
sparse {E#® count
"values": { éﬁo°

) "buffervView": 2, values [i‘

’ sparse fEREZEST

"sparse": {
"count": 4,

"indices": { bufferView ’&’j}ﬂﬁ?éo
"bufferView": 1, =
"componentType": 5123 sparse rﬁ$E1E0) target

} indices (.

}) bufferView &
] componentType ~D

SHETERIND,

"values"lx. 1 T YO RIZE>THESNI-HEHET
x¥% accessor IEMIZEZTAEND,

sparse (count=4)
[4.3]9.1]5.2]2.7]

values

[1 [ 4]5 ] 7] indices

0 1 2 3 4 5 6 1 8 9
[0.0]4.3]0.0]0.0]9.1]5.2]0.0[2.7]0.0]0.0]

Final accessor data with 10 float values

24 28 32

KIERIE. 2<DHEE

mesh primitive [C& > T

2D texture EEAZIZT7 V£ X
TH=HIZFERT S,
bufferView D&%k,
glBindBuffer /A L T
OpenGL buffer& L T

NAU RT3,

RIZ. accessor %

AL T. bufferView

buffer /N4 > FEh TS
& =2 glVertexAttribPointer
29 2 &T. ZD buffer &
EREMERELTERTE D,

24 28 32

24 28 32

gITF 7+ v kIZlE animations D&M ETEESS, animation IZ[X. node DO—HIILE#EFEET 5 node D

i, £1-(XE—7 target ® weights [(SERTE %,

& animation [£. channels DE2%| & samplers DOEZ5ID

% channel [%. animation @ target #E&9 %, D target [L@EE.
Z® node WA > T v9 X%&HEMAY % node &. animation {kEht=
HHEDARTHS path 283893 5, path (& node [C&KYBEIND

"animations": [
{ 2DODNERTEMEIND
"channels": [
{
"target": {
"node": 1,
"path": "translation"

}I

"sampler": 0

}
] 4
"samplers": [
"input": 4,
"interpolation":
"output": 5

"LINEAR",

mesh DE— 7 target DEH % animation 1t 57=%. node @
A—AIIERICEEZRIFTFTHE. QEF-FBARBENERBTES,
F 1= channel (¥ animation 1k ZE9 % sampler L T 5,

sampler (. 1R ZRMH T S accessor DA VT v I A EFAL T,

input & output [FHRZ ST 5, input (X, animation DF—T L—L®D
BETHAIRN T ZFEVNREEZSHE L T accessor #58T 5,

output X, ZhZFhDF—7T7 L —LAT animation ftEhi-FHEDEEZESD
} accessor #3889 %,
LINEAR., STEP. CATMULLROMSPLINE . CUBICSPLINE M & 5 %

sampler [&FEf=. animation O =HD

1 animation @ interpolation mode #E&7 5%,

Animation samplers

animation §.

0 1 2 3
Global time: —_—t

I4'0—s3\JL1 animation B (7)) METI 5,

5 6
1 M ]

Current time: 1.2

F—JL—LBMERD, sampler (&, input FHRADTRERFRE D
. . 0.0 0.8 | 1.6 2.4 )| 3.2 *

animation sampler () _ _ = w

St aceouony DI * X—IL—LELYITYTT S,

animation sampler ) 10.0 |14 0 l18.0 I124.0 I31.0 oIS IS output HHROMBEAERAE SN,

output accessor MDIFHT. sampler @ interpolation mode

animation D 5.0 3.0 1.0 |-1.0 |-3.0 CESWTHREBSNS,

F—IL—LEEST -5.0 |-2.0 | 1.0 | 4.0 | 7.0 16.0

-0.

Animation channel targets
animation channel target(Z.

animation sampler IZ&k > TIRE S h S HHEIEZ.
2775 animation channel target IZ@HAT %,
Animating the translation of a node:

translation=[2, 0, 0] translation=[3, 2, 0]

ol
©
Animating the rotation of a skeleton node of a skin:
rotation= rotation=
[0.0, 0.0, 0.0, 1.0] [0.0, 0.0, 0.38, 0.92]

S f-fEIE animation
5 channel target [CERE SN b,

node [C#EfE S TLVS mesh @ primitive 12
MFLTEZSNTLSE—7 target ® weights %
animation 1£9¥ 3 :

Original mesh
primitive attribute

Displacement for "POSITION" Displacement for
"POSITION" from "POSITION" from
morph target 0: morph target 1:
",¢ ~~~“ "”f ~~~‘\
’ Y 4 A
O @ i@ @
1 1
: [ ] 1
) Y Y ]
[} J '\ ]
S ‘ ‘ ! Y t I ’
vyoou \ .
SN * X ’
8 d oo d
------ Rendering oo
weights= weights=
[0.5,0.0 [0.0,0.5]

materials

#& mesh primitive (&, gITF 7+ v FZ&Fh % materials ® 55 1.0
—D2%3HBL T %, material D4FMHEIL. MIEBRLZEMEICE DL
EBERAWT, 772z bOLUAY VT AEETRRL TS,
Zhiz& Y Physically Based Rendering (PBR) i %
BRATESLO. ATV FDL VR D TREERM.
TRTOLUAT—RT—ELTWA I LN REIESN D,

BEE M material ®ET/LIE MetalliccRoughness-Model 7=,
0.0&£1.00MEDfEIX. material N ERE ENIFEHLUT LD
BLUA TPy rORANENZERAWDERT HICERASAS, 0.0
BEMRIE, ATV FEERICERSNZELADIEE LT

RELTHELL, texture hdHEAAFNTEH KLY,

0.75

0.25

Roughness

X X
"YY YL

0.5 ’.“ -
..Q O
0.0

0.25

0.5 0.75 1.0
>

Metal
"materials": [ Metallic-Roughness-Model ® material #E &9 545 (.
{ pbrMetallicRoughness 72 z/ hMzFEELEHLNTINVS,

"pbrMetallicRoughness": {
"baseColorTexture": {
"index": 1,
"texCoord": 1

baseColorTexture (X. A 7> x4 FMZERA I B4 texture 7=,
baseColorFactor [Z1&, BDF., k. B. BEXUVTFTILI7HID

- Rir—\) v REERDY S, texture ZEALABVEAIZE,
"baseColorFactor": :h%@ﬁﬁéﬁﬁb‘fj’j:/l7 héﬁi@ﬁéi%?’é: tf:tﬂéo

[ 1.0, 0.75, 0.35, 1.0 ],
"metallicRoughnessTexture": {

"index": 5,

"texCoord": 1

metallicRoughnessTexture [Z[3,
metallicFactor #%.

Fl Fr R
M%) F+ > #JLIZ roughnessFactor #E&9 %,
metallicFactor & roughnessFactor (& material [Z2& (1T 5&1E(C

b TEINDB, texture NEZShTLWAHNSEE., FEXRE

"metallicFactor": 1.0
"roughnessFactor": 0.

FIO F2EDFHEERT H LT D,

o ~
~

} F1-. Metallic-Roughness-ModelZ 4+ L TEZE S =D iz,
"n?rmalT?}.cture": { 7_'_7:/17 |‘(:'i%@%ﬁ(:%&%%%iéﬂi’.o)##'libﬁ

e Y EHEhBBELHD.

"texCoord": 1 e normalTexture [Z[X.
b _ § ERTEEROBREDE#RE. ChoDEFRISERAIND
osclus:.oan:fture HER | scale j&ﬁi} texture E%Eﬁﬁ'éo

strength”": 0.9,

"index": 4, e occlusionTexture [Z[%.

"texCoord": 1

ANCERENTIYBLLUVEY VT ENDZREADEEEZERT S

) imiesiveTexturer: { texture £88 ¥ 5, DML texture D TFI Fv U RILISEENS,
"index": 3, U I—2 320 strength (3, REICEREINER7—1) U TRET,

"texCoord": 1 e emissiveTexture [,
N nissiveractor": AT H FREAOD—HEBSTHOICERATE S texture £88BT 5.
[0.4, 0.8, 0.6] 2FY., REAMLGKEINESA FOBEEETEZ S,
} emissiveFactor IZ(&. C® texture D7, #&F. FD
L BADRr—1) VI ERMNRBREN S,

Material properties in textures

"meshes": [ "materials": [

material N texture SERIZIXFI(Z
texture @ index AREWLVSN B,

{ texCoord v b > T v 9 XL FEE.

"primitives": [ {
{ s
"material": 2% "pbrMetallicRoughness": {

"name": "brushed gold",
"attributes": ({

"NORMAL": 3,
"POSITION": 1,

[1,1,1,1], = i #r
"baseColorTexture": { Eﬁﬂi{l_(io t < é °
"TEXCOORD 0": 2,
" TEXCOORD_l ": 5

g "index" : 1)
"texCoord" :( 1 "textures": [
_— 3
b, V},
} "metallicFactor": 1.0, {

] "roughnessFactor": 1.0 "source": 4,
} } "sampler": 2
1, } }
] 4 ] ’

"baseColorFactor":

Binary gITF files

TN gITF XTI, buffer 1HEHRC texture L ED
NENAF V)Y —REEDH., ZBEOF T3 oM
AESh TS, URI EHTHSEBEIZ. gITF D
JSON #41Z1E%#R URI feX THEOHAD AED ZFELET-,
URI Zr LTSHBIhb &, ENEY VY—XIE
FLWAD O—REREZBHMNICITS,

7=1=L. &% URI & L CTEOAF=ES.

INA F ) EERD base64 Toa—TFT 4 V5 1E
T7ANY A XERBICEMEIETLESRENH S,

12-byte header chunk 0 (JSON)

Z D texture O texture EEEE S
L&) o5 Eht= mesh primitive @
TEXCOORD_ <n> B ZRET HHUET-,

NbDREETRRT 5162, gITF JSON &
N1 F 1) 1E#E—DOD binary gITF 77 1 JLIZ
EEIT DAL T avhdhd,

XY MLIZIVTA4T7 7 7AILT,
PERFIE .glb 12, HHRD/N—2 3 U LHEE.
BLUVEEDEHRZESL1DOULED chunks [Z
MY 2EKIERETI header KNEEN D,
&=AD chunk IZIXE(Z JSON [FEHAEE.
YD chunk [ZIE/31 F ) EBRAESEND,

chunk 1 (Binary Buffer)

- VvV I N
magic version length chunkLength | chunkType chunkData |chunkLength| chunkType chunkData . -
uint32 uint32 uint32 uint32 uint32 uchar|] uint32 uint32 uchar|]

N\ l I A |
magicT Y k) OfElIX 0x46546C67 , CDIE chunkLength [¥ chunkData D/3f MR |
[FASCIIXFI=H T "gITF' #BKL, T—4% I \ 4 = —
ngFFHa)/{’f'}'U ELTHRBTAE=OIZFERAINS chunkType1|Eli, chunkDatalz&En 6T —2D4 1 TEEELET,

] 1 11
version [X7#4—<vy bD/A—2 3V %FRT,

JSONT—4 D5 & (E0x4E4F534A (ASCIIXXF5I "JSON") .
NA ) T—2DFZEIFASCIIXFF "BIN"D0x004E4942

CCOBMETHBALIZN—Da g2

|length [ET7 A ILD/NA +E |

!
= chunkDatal=lF. F % 5 DEBRDT — S A BEMEN 5,
ASCIIFZ R DISONT—R F1=[ENAFUNY T7T—4

Extensions
oITF TIE. MIRMHEIS & > THfmighesBmLizy, = ©
BUHOEREMHELT 5 ENTE S,

"extensions" : {

HhERAERE DY glTF 7w kIZ "KHR_lights_common" : {
ﬁ}-\ oy () . *E gﬁ*&ﬁgli "extensionsUsed" : [ "lightSource" : true,
B LMD extensionsUsed Iéﬁl;?;;g:f;ﬁ;?f;;n' '}'(,3USTOM EXTENSION" : {
4#'[&':%0)#5%5%?!\& B "custo;Pro erty" :.
ﬁlj é_d_ %) %‘gbi &) 6 o : " customVElue¥
extensionsRequired "extensionsRequired" : [ }

"KHR lights common" }

BEICE, 7Y bZE . !
B HEAHRE =D DBEL ]
MARMEEZSIET D,

Existing extensions

LU OHksR#EEEIE Khronos GitHub URI R Ik > THE - EBIN T S:
e Specular-Glossiness Materials

PRaRMEEE T,
ATy bD
extensions 41t
EFEOATSzH %
BMTES,
FTDRESBATOH D
BHIIIERD LRI E
BLTHY. &6l
VEREI A DM %
ELELTED,

https://github.com/KhronosGroup/gITF/tree/master/extensions/Khronos/KHR_materials_pbrSpecularGlossiness

C DYRIEMEE(X T 7 4 JL D Metallic-Roughness material EFILDREREH D,
REDEERmRST & NLRDOEHEIZE D < material DBREMNAREE LD,
¢ Common Materials

https://github.com/KhronosGroup/gITF/tree/master/extensions/Khronos/KHR_materials_cmnBlinnPhong

CDILRMEEEICE Y. IEYEBHLBMBMDERNBRICL S,

CCZTlE CAD 77U —2 30Tk LERAESNS Blinn-Phong ETILHFIASN S,

material D4 E LT, A, BERFE. RiLe. LRELGENH D,
e Common Lights
https://github.com/KhronosGroup/gITF/tree/master/extensions/Khronos/KHR_lights

CDILREEEF K K FHhN BIEEDIIRE scene BEEIZCEBMT 2 ENTE S, BERMICIK, AR,
ARy kS A b EBAENLELSH S, SiEIX. scebe FBERED node [CRRT B ENTE S,

e WebGL Rendering Techniques

https://github.com/KhronosGroup/gITF/tree/master/extensions/Khronos/KHR_technique_webgl

CDYREMEEIC L Y, OpenGL £1=1& WebGL TgITF 7w bEL VA Y VI T HBIZEREINS

HMBED GLSL 1 —4%2E&HETE5,



