ICS 07.040

CCS A75
BES: xXXXX——XXXX < H

ot AR H# fE W 2 Tl fR O

CH/T XXXX—XXXX

~

= |B) = HERR B AR

Data format for spatial 3D model

(IER = WA
AR HB: 2021 4E2 A 25 H

XXXX = XX - XX %% XXXX — XX = XX SC7

RIEEAREMEBARZEFER %






CH/T XXXX—XXXX

B X
0] £ 11
5| = P 111
)7 R 1
K 1 =1 5 2 5 1
B R E I X e 1
A T . 2
A B e 2
A, UML B R A 3
4,3 UML BRI . 3
% G /| = 3
R N = 3
e %= 4
B3 G0N B BT . e et 4
B R M 4
6. 1 G 4
6. 2 B R i 5
(i e 7 P 5
O T 57 3 ;S 5
T B Al 8
18 B T 25
1o B TR 26
MR S A CGEEMAE) BRI 29
Bt 3% B CEEMAE)  MongoDB IR Nt . o oo 37
2 s G N 45



CH/T XXXX—XXXX

It

HIl

ASCAFZIRGB/T 1. 1—2020 (hrifEfb TAESN  SE1305: SR SCAR g b AR Sy () e

HCHL
TEVERA S S ]y R AT REVS S B R o A ST I R A WA AS AR FH R & R 1) 54T
A A N LA E 5 2R IR H
AR R A E RS EARE AR R R M2 HARZTZ R AN .
AL HARVEEIE S B RERHERE B bt bR BR AR {E
S5 2 @G B O R EHT RIS AL TSR A BT IRRE WL
MLRLLFARBE ARG 11 RE E ML BE. AR GIRERI b 7T SRR E 55 7245 B
o TATAGE 2B DRI T o o TN T3 i R I oA e e . AR A IR A R IR R EE )
PR ARA R BOKEH BEBEARGRA . B MNECE B AR A R A A R 0IRE: (b
7D ARAF,

KR EEREN:

AN IR KA -

IT



CH/T XXXX—XXXX

It

5l

AR, WURMEE WO R S B REEH A 0 R SR R T = 4 B RIS A, 4k T
B[] 3, P T B AE B o A B IR = 4 2 (AR (AN AR 2R, — 4 2% (B 1 v koA a3t
ERHAR B, BN = 4EGISHT R EE N

ASAF5E ST — P GRA 2 A = 4R (S3WD) Hedls X, & AT 25 0] = 4 R L .
B 53, FETMRZIE. Fi 723 W =g R EAR R A R 2 (R ol & S B HEE EF
GRS ST S R RS

H AT, SV a5 A5 R A A

a) ARGUBIIY. N TR 1) = 4R R

b)  SIECAERORE: AAEMURMS R B S

c) HHSEMM (Building Information Modeling, BIM) #t#: K FIBIMBCH i hifE (1) = 4k

RS EG AR 5
d)  REFRE: QR g /&G Y/ & YRS R .
ASCARS T HE S T = 2 b 3 2 () B 1 3L 2 SR N B B AR .

I1I






CH/T XXXX—XXXX

= |8 Z 4R B IR

1 SEE

ARSCAFRLFE T — T 22 ) = AR R B A% A SR L ARG M DA S A7 Gl A UER
ARG T A LA T = 2 [ Bdle (A0 2ot 536, @M T =4 M AdE £ A
Rl (Rl SMmbBmiss) B =4 E S RGN,

2 FEMSI A

N HU A R P 2 e SO R TG TP T A AR A A AN ] 2 R SR s R, v E 51 R SO,
A% H AR R I RRASSE A SR AN H A 51 SO, HEFRA CEFEFTA MBS EH T4
S

GB/T 7408—2005 HE cAI=cHutgl (SR2CH  H BRI [MRRZE

GB/T 16831—2013 B T-AA%R (1) IS4 B ARER N E

GB/T 30320—2013 P2 ) Hdf 15 1) % 11

GB/T 33187.1—2016 HuIE(EE TRZRVIN 15 @R

IETF RFC 7159 JSONZ(IEAC#4& 3 (The JavaScript Object Notation(JSON) Data Interchange

Format)
3 AREFEBFEX

AR AN SGE ]+ A3
3.1

BE tile
N YRR B = K AR ], AT TL A 2 ) =S (Rl AT S
i —ANTile Xt RN —A. s3mb 3

3.2

RIS root node
TileTree (3.3) HIGE, &F—HRHFBRA G AMNTA T S, BE X A
i¥: —MTileTree (3.3) HHAVE MR, HAENNEEZE 735 mm3EE,

3.3

BEB tiletree
H i N R R 50 10 2 40715 2 IR PIR E 2 [B) B 2544, B 45 A IR B /19 R R — AN Ti1e(3. 1,
. R ATile (3. 1) MAEVEREZNA F 1 aTile (3. 1) M4,

3.4



CH/T XXXX—XXXX

BRFERES tiletreeset
H— P Z A TileTree (3.3) MRHIES .

3.9

HHEF patch

Tile (3.4) MI—AEHESFr o

E: —ATile (3.4) WAE—AEEZAPatch; FAPatchH EAEE A TFPatch, BRI ANE BZ & FPatch%s ]
TWEIAIEEE; PatchiISLF 3 R BMNIR G .

3.6

HIEE geode
FTon— A Patch (3.5) SN IEIRES .
iE: &APatch (3.5) A[AEFENHLAGeode, Geodef & T LAEMER (3.7) &

3.7

SRS, model entity
Geode (3. 6) IIEARFIRMIRL, EXCAEZE (3.8) « MJE (3.9) « 4rF (3.10) = fhsipfisiAy,

3.8

H232 skeleton

JUTEHRE S, BT ARG QUM bR, SCHARRR R 5] 55

E BRI RE S
3.9

R material
TR R R 5 T B MRS, BRI RRIMM G S8, SRIE. BWPE. U=,
PR RIS,

3.10

9IE texture
SUHENEEEE, SRR MR E R R, BE . & A7 SO kR S .

3. 11

IDIE& id information

B IDME R, T BL AR AL
3.12

SEf5l{L instancing
R B MR UEE ERAMRER, HEEMNEEME. KA. BERFE.
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N H RS G T A

EPSG: BRMAT ym 2220 2R (The European Petroleum Survey Group)
HIML: #ECAbRCES (HyperText Markup Language)

ID: H{rdrilE (IDentity)

JSON: JavaScriptX R £~k (JavaScript Object Notation)
LOD: 45 Z¥K (Level of Detail)

PBR: ET4¥H)VE4% (Physically-Based Rendering)

S3M: ZE[A =4k (Spatial 3D Model)

UML: 4t—#E#iE S (Unified Modelling Language)

WKT: & FH A FE R (Well-Known Text representation)

4.2 UML EIRFFS
ARSCAFAE FHUMLES S 4544 B 2B R 18 IR 45 M . T OMLER FR A5 2R I RLE IR 1.

F1 UL B S3TEEER

e S i
A B o FoRAL BN R R SREESR R, ASSENTEBR A A @ A0
i, (EBRAR A A SE IR PRI
A B e AT RIEBX R, A RATLLEEBR R, (HBX RAZAX R
o WALy, e AT BRI
A e B o | ARINEBI R, REAREAIER, FE A
A+ B S| BHRAEAR R, HIBA R AR RIRE

4.3 UML Z#FiEEiA
AR UL Hh 2 R iR 2 LR 2
R2 UNL B % L

ZREAE BX
0..1 OANER 1A
1 Heg1t
0..n OANERZA
L..n 2 A
5 EAME

5.1 BEARLHEHEE
ARSI R AR BRI e LRSS
*3 WEIEXRIME
T Bt 1 | fi

=




CH/T XXXX—XXXX

char 1 [-128, 127] FRRY
wchar 2 - R
byte 1 [0, 255] TS BT
bool 1 01 iR A
intl6 2 [-32768, 32767] RS
uint16 2 [0, 65535] Tof o
int32 4 [-2147483648, 2147483647] 2R
uint32 4 [0, 4294967295] TS5
int64 8 [-2%, (2"-1)] KM
uint64 8 [0, (2"-1)] TS KT
float 4 [-3. 41038, 3. 4x1038] R P Y
double 8 [-1. 7x10308, 1. 7><10308] WU P i i 2

5.2 FFRER

ASCAE R4 R R R B RIS tring i Guaiid, R Unicodedif, T AF8EMLE AUTES,

String{
int32
byte

}

5.3 json &1k

length;

/TR

strllength];//BHE W%

ASCAEW K jsontg s AE M, MEUTFSZmiY, AmBOMk, FRMAFEIETF RFC 7159 RL5E o

6 SIREH

6.1 345

ASCATFRE B AL SO RS SRS Bl SOrF . RIS RE S

P IR SCAR AEE SO R TR RS 7 o R SO S BEANEE (ETileTreeSet) MIFAR(ERE, W
WA« B R B VE [ DA A TileTree AR RUBRARSE, TR0 —. sco s BE U & Tile 4k
PfE R, #idTileTreelZ, TileTreeEEANTileXf N —A . s3mb (A RIS XITileTree &
Tilef#iid, B ETileEEE. LODUIHRAE B HEEI T M SRR, SR — json3CfF; J&

PESCAE R i VR R SO AT R PR B SO e BRSPS AR . Bl WB =RA

ASCA R E Bt e AR B o, R AT (Key—Value) MISSHIAERE, ARSI UL KB

F4 XHARER

SRR et el RS
Htk e s f E;Z?Sii PRAIEN “. s3nb” &




CH/T XXXX—XXXX

SRR A

FERLE SR A0

'5TileTreeHR ™ AR 2 H %

TileTreeSet & £dfi S Im LA (E 2 . BHRELIMATT&G6B/T

JEMREACE | attribute. json [30320—2013fHLE . 75
LR EN “attribute. json” o 5. scp3CHFRIZ B 3%
TileTree A% R & ML -

A H AR S . s3md 3 fF A BRENT I LeTreefRT M4, RAMREN “. s3md” . %

5TileTree MR AL H 3

6.2 ERW%

KT (TileTree) MIZEMILEIL. AWM (TileTree) HH—ANEEA (Tile) ,
—ANRH (Tile) A& —ANEEZANEHE T (Patch) PAEEA B —AIDEE (IDInfo) o SEANEE A
(Patch) HEANWEANTHIES (Patch) , ERAAITEEE S FHIEH (Patch) ZASEEIH4E,
Al Fr (Patch) AL FRR/MBAMREE . BANEAE - (Patch) FTRLERANEZAEHR AL (Geode) ,
HEfL (Geode) HWE THIL (Skeleton)  #MFi (Material)  Z(¥ (Texture) —FhSLIRXS %,

IDInfo

7 XHrEiEER

7.1 HhRH

7.1.1 R STHEELA

Matrix4D

TileTree

'

Til
ile -

children

Patch | 0--n

Geode

Skeleton

Jin

ModelEntity

L

Material

Texture

[£]1

1.n

0..n

TileTree HY UML

A Cconfight ) » T HIREIRIEAERE, RIBT R ATUMLE WLIEI2.. 538 SR 1) I PR

KA. 1,



CH/T XXXX—XXXX

Rect

&left : double
&top : double
gright : double
&bottom : double

¢dataType : String
epyramidSplitType : String

Position

&point3D : Point3D
gunit : String

«——— | ¢heightRange : Range

o

Peint3D

&x : double
¢y : double
&z : double

—

BoundingBox

&min : Point3D

Conifig

gasset : String
gversion : float

¢lodType : String
¢position : Position
ggeoBounds : Rect

WDescript
&category : String
¢range : Range

gwDescript : WDescript
gers : String

gtiles : Array <TileTreelnfo>
gidFieldName : String
gextensions : String

Range
&min : double
&max : double

TileTreelnfo
gurl : String

$max : Point3D

¢boundingBox : BoundingBox

E2 A3 HEY UL &
7.1.2 * I'ﬁ:h‘ |=|:|_,\
IR S H AR B LNLKS .
5 WRANXHERESX
W4 Byt Eiipe
asset String BRI ARGE, A i
, hR A5 .
version float
HEEE: { ‘2.0 )
2 B A (AR SR
EEJEE: { ‘Vector’, ‘ObliquePhotogrammetry’, ‘ArtificialModel’
dataType String
‘BIM” , ‘PointCloud” , ‘PipelLine’ }.
AR N RERE, BRI, AN THEIR, BIM, mofELdE
R ) 2 ()Rl A 2R Y
pyramidSplitType String EEIEE: { ‘QuadTree’” , ‘Octree’ , ‘RTree’ , ‘K-DTree’ }.
Ot R PUSORY, AR, RBY, K-DRY
LODAL AL .
lodType String EUEJEE: { ‘Add” , ‘Replace’ }.
AR R IS Inditl, B itk
geoBounds Rect BRI EE R, FHRect X R KR, Rect X REFRE S L NHK6
, B ) G, FRange Xt RN, FRIREE = oK E M B/ ME, LR
heightRange Range .
, , WL & IR BAEEVEE, WA EEENEEE R, WeEfE. .
wDescript WDescript
FWDescriptX} % % ~. WDescript Xt R &R 2 YL %S
position Position HLANTileTreeSet BB KIS 0] S AL ARAT B, FPositionXt R E R,

sl




CH/T XXXX—XXXX

WAKTA B K HL AT . Position®t R & FRE S X EI
AEFR R AE R
R crs:{ ‘type:content’ }, HAcrs AT, typen] LLEwkt
) mepsg, content g FR/E N A
crs String
epsgE NI FRIAME R : crs: { ‘epsg:43267 .
kt BT R IRKE T crs: { ‘wkt: wktcontent” }.
ktcontent M {F&GB/T 33187. 1—20161I3E
PL BE(E S, FTileTreelnfoXt RN, M TileTree &K 5| XHURL
tiles Array<TileTreelnfo>
FIELEIBR . TileTreeInfoXt R &FRZEE X K11
o . [Df5 & (IDInfo) HepfRXt RIDIJEMEFBA, WAKAS.
idFieldName String . .
bt B IR e (attribute. json) FHIIDFER4, W51
extensions String P BER
<6 Rect MRJFIFEFERX
WEE4 et} E1ip%
left double B M IR IE L ) A A
top double s Hh 3G ) _HAE
right double H Hh B R 0 A
bottom double R VR A T E
FT Range WREMREZTN
2E4 et} E1ip%
min double w/IME
max double KA
&8 WDescript WHEZIHFREENX
FREE 44 Bt 1P
category String W Pr& LIRS
W A TEE, F Range X ®3%, 4 W ALEAMER (. Range %I
range Range ~
REARE R T
X9 Position MEZHFREE X
WREE4 it} E{ip
) S ARKRE, FH Point3D M RFIR, BEEME AN x. v 2z AA4RE.
point3D Point3D Point3D X R & FRAE S XK 10,
25 JEANZE IR TE N AT GB/T 16831—2013 [HHLE
A [ AA R R IR
unit String HUE VG : { ‘Degree’ , ‘Meter’ }.
IR L K
R10 Point3D WHRBIREE N
b Fe | Hi




CH/T XXXX—XXXX

X double ]S x ABFRE
y double ]S y ALFRE
z double ]S 2 ARFRE
F11 TileTreelnfo WRZHRZEN
PR et 1%
url String LA TR A2
B BdETEE, ) BoundingBox ¥t %% /~. BoundingBox X} %%
boundingBox BoundingBox B
PR 12
12 BoundingBox MR ZIREE N
Fr%4 eyt ik
BE AL Sl K T, i Point3D SR E /R, Point3D SR SRS
max Point3D .
LR 10
Bl S S /N S, Point3D KR FIR. Point3D M R &R
min Point3D .
MR 10

7.2 HiEXH
7.2.1

7.2.1.1 FEHEH

BAE A (tileXt %) ZHAE T EH G, H. s3mb (Spatial 3D Model Binary) CAFZH K
—ATileXtRiAEfE N —A. s3mb3CAF. X RUMLE LS. s3mb 3O & & R X ILEE 13,

s3mb BB




CH/T XXXX—XXXX

Dinfo Tile
gcount : int32 0.1 - ¢patches : Array<Patch>
gskeletonIDinfos : Array<SkeletonIDinfo> ¢idinfo : IDInfo
1..nI
Patch
<<enum=> &lodFactor : float
RangeMods grangeMode : RangeMode
&Distance_From_EyePoint &hboundingSphere : BoundingSphere
&Pixel_Size_OnScreen &geodes : Array <Geode>
&strChildTile : String

o]

Geode
Matrix4D matrix4d : Matrix4D
1 skeletons : Array<String>
Shel
1..nﬁv>
Entiti
ModelEntity =

&name : String

Skeleton

¢vertexDataPackages : VertexDataPackage Material Texture
¢indexPackages : Aray<IndexPackage> &type : String ¢mipmapLevel : int32
¢instancelnfos : Array <Instancelnfo> ¢pass : Variant ¢textureData : TextureData
&hboundingBox : BoundingBox LR S — 0.n

El3 s3mb XEFTFEXTHR UNML &
13 Tile WEERBMEENX

B4 Byt Eip
patches Array<Patch> iZ Tile I ATH Patch MI4E4S . Patch X R & BIES X HE 14
BT R ID {58, F IDInfo X R FKIR, 1% Tile A EAE— IDInfo
idInfo IDInfo
5. IDInfo %t &R/ ME & LK 43
R14 Patch WEZERBME X
JEMEA et ik
lodFactor float PIHeH 7, BPLOD VI RE, SUHEl &1 H
LOD DAz, F RangeMode %f %% /~, RangeMode %f R &AM ZE A X
rangeMode RangeMode
W% 15
3K, FH BoundingSphere ¥ %% 7~. BoundingSphere ¥ %% J& &
boundingSphere BoundingSphere .
N 16
geodes Array<Geode> RO S . Geode W HREBMS X INFE 17
strChildTile String R 12 1) SR ARG 24 7 ST IR X B8 42

%15 RangeMode MR EMZHEE X
M4 | Ko |

i0S
S
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Mz 4 et X
Distance From EyePoint int32 L SRS EE B
Pixel Size OnScreen int32 ENGEss 2 Rl (4

16 BoundingSphere WREZEMHE X

R4 eyt Eiiipuy
X double A Bk G s R x AR ARE
y double A BBl ER RO Ry AR BRAA
zZ double A BB ER RO R 2 AR B R AR
T double AL R AR

%17 Geode WRZEMHENX

JE A Byt ik
VER T B JL S A HAERE, FH Matrix4D X R %R. Matrix4D %% & &It
matrix4d Matrix4D
o 18
skeletons Array<String> HAL A, W19

18 MatrixdD WMEZEBHE X

JEtE4 Bt ik
values double[16] 4 X 4 LUPRAERE, 16 4> double [HER, TEF

19 ModelEntity MEEBMHE X

B4 eyt ik
SR AL T, SRS RAE TileTree W HIME—4ARIN, SkeletonMaterial
name String Texture XA 4k/K H ModelEntity %f% . Skeleton X} 4. Material ¥
. Texture M REJBMEE LWL 20, % 28, £ 39

7.2.1.2 BRI

B Z (Skeleton) XF R H — AT A% #EE (VertexDataPackage) « — A EZ AT ARG H
(IndexPac—akge) o UIARALE SEHIMLEAE, 20 UL 2008 — A& 844 (Instancelnfos) ,
SR B SR B A o T B B2 X & T IR, BLHEARRR . VEZR. Bith., oAk
PR TR RGN AL S A, BT R 5 X N —NELZ MPass, HIRFR AT A
BT B AN RUMLIE L 4. B 280 R B PR 20,

10



Instancelnfo
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ModelEntity
¢name : String

i

Skeleton

¢vertexDataPackages : VertexDataPackage
&indexPackages : Amray<indexPackage>
¢instancelnfos : Amray<instancelnfo>

Material

BoundingBox e~ | ¢boundingBox : BoundingBox 1.n
1
VertexDataPackage 1.n
¢options : int32 IndexPackage

gvertex Stride : uint16
gvertexDimension : uint16
gvertexData : Array<foat>
&homalStride : uint16
¢nomalDimension : uint16
gnomalData : Array<float>
gvertex ColorStride : uint16
gvertexColorData : Array<uint32>
¢textureCoords : Array<TextureCoord=>

indexType : VertexIndexType
&indexCount : uint32
¢indexData : Aray<Variant>
gisUselndex : bool
¢operationType : OperationType
¢passNames : Array<String>

/

TextureCoord

&stride : uint16
¢dimension : uint16
gdata : Aray<float>

<<genums=>
OperationType P —
28?53?1—';'?1- VertexIndexType
2OT_LINE_STRIP ég—%ggg
¢OT_TRIANGLE_LIST ¢

&OT_TRIANGLE_STRIP
£OT_TRIANGLE_FAN
4OT_QUAD_STRIP
4OT_QUAD_LIST
£OT_POLYGON

4 BEREMR UL F

%20 Skeleton MEEZEMHE X

B4 B3It Eiip%
TS EdEAL, A VertexDataPackage Nf %378, VertexDataPackage %
vertexDataPackages VertexDataPackage .
REBIEE X 21
TS 25| HE A, A IndexPackage ¥R % 8. IndexPackage ¥ R % &
indexPackages Array<IndexPackage> .
P LR 23
S AE B XA Instancelnfo MR IIEZH . TnstanceInfo X 555 J& 1
instancelnfos Array<{Instancelnfo> .
& A 24
[ &, F BoundingBox ¥R % ~. BoundingBox ¥ R & J& MHAE & X )
boundingBox BoundingBox
%= 12
%21 VertexDataPackage WRZEBIHE X
B4 eyt Eiipa
options int32 R TUE B, AT R
T s ABARE A AN TR 2 B RS F 153, Wi2R vertexStride
vertexStride uintl6 . o . .
80, IO R AL AR E 02 A ) SN UE R B A1

11
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vertexDimension uint16 101 2
vertexData Array<float> T s AL fE 25 4H.
ormalStride i1t ik A B g B AE A P A TR L TE) R RS 1T AR normalStride
90, kA s i 2 i S A EUE R R AT
normalDimension uintl6 V5 [ R 4 P
normalData Array<{float> v ]y i R A R B
T s B B R A R e, R
vertexColorStride uint16 vertexColorStride Jy 0, JNITH B0 K0ZH b (1) 25 AN S 2 B % N
0]
vertexColorData Array<unit32> T 5t 4 2
textureCoords Array<TextureCoord> PRI TextureCoord FIRAEUAL, TextureCoord AR R
& AR 22
22 TextureCoord WREZFREME N
JE 4 Bzt ik
stride Lintl6 SURAAPRME R R TR B RS T HL R stride Jy 0,
U A bR E B T AU R B A
dimension uint16 SURR A bR 4 P
data Array<float> SUH AL BRAE B0
%23 IndexPackage WHEERBMHE N
B4 eyt ik
indexType VertexIndexType A5 258, FH VertexIndexType SR %8, VertexIndexType X%
SIS LR 25
indexCount uint32 TPt R 4
indexData Array<Variant> TS ETE, WRIET A RS2, AIEER Short F4HEk Integer 204
isUselIndex bool e BT R
operationlype OperationType R HZ 5, H OperationType ¥R F~. OperationType W % &
Mo SR 26
passNames Array<String> VE Gz 0 RN FHE Pass X R 44K
24 Instancelnfo WREEMEE X
B4 B Lt fihiik
instanceCount uint32 SAFI AN SR
instance0bject Instance0b ject A5, F InstanceObject X% #F~. InstanceObject MR &8
P UL 30
R25 VertexlIndexType W& ZHEEE N
e Bzt i
IT 16BIT int32 16 1 G5 H 0
IT 32BIT int32 32 ML SRR

—FEOARAE TR Bk £, TR MK T 65535 MISKRHAT IT 32BIT, S WRA IT 16BIT.

12
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<26 OperationType X REMZEE R X
M4 HH iR
OT _POINT_LIST int32 J=3
OT_LINE LIST int32 57
OT_LINE_STRIP int32 ek
OT _TRIANGLE LIST int32 ML=
OT TRIANGLE_STRIP int32 N ehi% S0t
OT_TRIANGLE_FAN int32 =¥ REH
0T QUAD STRIP int32 UpvIpIA- it
OT QUAD LIST int32 VUiaJE e, AL
OT_POLYGON int32 EZUBIA
#&271 InstanceObject MERZRBIEES X
B4 HA i
count Lintls S5 Al Yo G AR G I A P B
EEHE: { 167 }
Ve lues Float[16] A4 X 4SBT GRS R, 1T 1 2B B I R AT =AT (3X 4D,

e 4B R £

7.2.1.3 ¥MREME

M (Material) X R HPasstIfl, PassHick T A R ISEEN R AFR, KA jsonkg Kk
TR R JUMLIE LS, S hRas s ILER28 .. A4 P9 27 5 LB %A 2.

13
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ModelEntity
Lname : Sting

T

Matenal
Skeleton type - String Texture
] 1in gpass : Variant on
NormalPass PBRPass
¢name : String £name : String
eambient - ColorValue 0.1 ecullMode : CullingMode
gdifiuse : ColorValue <<enum>> c:em?ss?veFaclur Vectu@
¢sp§<_}ular: ColorValue CullingMode ¢em!ss!veTextureIndex int32 )
o e
¢cullMode : CullingMode CULL_CLOCKWISE & )
galphaMode : AlphaMode gnomalTextureCoordindex : int32
galphaCutoff - float CEULL AGIIELOE S \ ¢nomalTextureScale - foat
gvertexShaderName : String gocclusionTexturelndex : int32
gragmentShaderName - String gocclusionTextureCoordindex : int32
gltextureStates - Amray<TextureUnitState> \ <<enum=> gocclusionTextureStrength - float
AlphaMode galphaMode : AlphaMode
¢AM_OPAQUE é__—————ff ebaseColor : Vector
W GAM_MASK ¢baseColorTexturelndex - int32
ColorValue ¢AM_BLEND baseColorTextureCoordindex : int32
- ¢metallicRoughnes sTexturelndex - int32
¢r..dd0ubblle gmetallicRoughnes sTextureCoordindex - int32
22 : dzﬂblz - / pmetallicFactor : float
a - double TextureUnitState groughnessFactor : float
8- glextureName - String gvertexShaderName : String
url - String gfragmentShadeame : Stnng
QUAddressMode : TextureAddressingMode ¢textureStates - Array<TextureUnitState>
¢vAddressMode - Tex tureAddressingMode
<_<enum_>> ¢WAddressMode : TextureAddressingM ode
Gilterdplions filteringOption - FilterOptions
¢FO_NONE <="""| eminFilter - FilterO ptions
¢FO_PONT magFilter : FilterOptions
¢FO_LINEAR gmatgn'x Matrix 4D vectont Vector3
¢FO_TRILINEAR ¢ - double ¢x - double
¢FO_ANISOTROPIC ¢y - double ¢y - double
\L ¢z - double ¢z - double
£w : double
<<enmu>>
TextureAddressingMode
STAM_WRAP
¢TAM_MIRROR
&TAM_CLAMP
¢TAM_BORDER

E5 #ERAT&R UML

+R28 Material MEZIREE X

B4 Eyit) Eip
IS
type String [BEVEHE: { ‘normal’ , ‘PBR’ } .

XIS EIEA BT PBR #45T

VB YLiEiE, FH Pass W& Fn. RIEMFEAL, Pass ¥ % 4N NormalPass % 2 1 PBRPass i

pass Variant
%, NormalPass %% Fll PBRPass ¥ R &FrEa& Y LR 29, & 30
&29 NormalPass WM& ZIREE X
JEPE4 St} ik
name String Pass 1144 Fx
) RIS, F B {E ColorValue X B3R oR, A& EEIEAN v\
ambient ColorValue
g. b. a P EEHZEICHE . ColorValue M R &I X W 31

14
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BB, FIEIAE ColorValue Xt R TN, A& BURHEHIEN r.

diffuse ColorValue B ~ R
g, b. a SEAEZITTE. ColorValue W R EFRZES Y WK 31
BTG, FFE ColorValue X4 FR, MBI ETEN r.
specular ColorValue B ~ R
g, b. a SEAEZITTE. ColorValue W R RS Y WK 31
shininess float TS, s S G 1 R G A3 B
FBIRiE, H CullingMode X4 3£/R. CullingMode G &MAE
cullMode CullingMode .
LR 32
iZ IR, A AlphaMode XF%R7R. AlphaMode %R & MzsE UL
alphaMode AlphaMode
% 33
ERE R BE, AWM e .
alphaCutoff float 4 AlphaMode Jy MASK B, %A 5 Fr 7o (128 " 1HE 1Y alpha {E
AT HLES, NTHZBRIME R alpha B XS R R AN TE G
vertexShaderName String T 55 3% * AR
fragmentShaderName String VAL Rk Y 7
oL = S, 4 5 B TextureUnitState X % £ I8 .
textureStates Array<TextureUnitState>

TextureUnitState Xt B &ArEE X IR 36

A AR USRS B BRI AT SR B ATECE

%30 PBRPass W& EZIRZEENX

JE 4 Sy} Eiip%
name String Pass 4/
#H o, ACullingModeXt %% R, CullingModeXt
cullMode CullingMode o
REMEE XK 32
H & emmE R T, FVector3ff £H£ /R, Vector3Xt %
emissiveFactor Vector3 B
FhREEE N34
emissiveTexturelndex int32 H KSR S B i S
emissiveTextureCoordIndex int32 B &GS ) SR AL BRFE SO AR R BUE I S
) EER SR SR T T 5
normalTextureIndex int32 . .
VELR TR IR YRR T T 48
normal TextureCoordIndex int32 VRS R SO AR AR SO AL AR B TR P
normal TextureScale float VR SRAE TN T
- . S SRR A 2
occlusionTexturelndex int32 . .
RS T I8 M kR T T 6 S IR 52 i
occlusionTextureCoordIndex int32 T O SU PR AL bR A SC B AR KRB B S
occlusionTextureStrength float RS B 4 TR
FEWEE, FAlphaModeXt % 3£ k. AlphaModeXt Z %
alphaMode AlphaMode N
Mezs & X33
FEWEE L PEIME, HT R R S E L.
alphaCutoff float B AlphaMode IMASKI, 1% 1A S baseCol or BwiH i3k
AT LREE,  ZINT 1% BRME B wAE BT 6 I 1 22 € AN Vi e
A, UMK REREE®, FVectord Xt %R, Vectord
baseColor Vector4 - .
G EARE S U35

15
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B4 HH iR
baseColorTexturelndex int32 O SER A GEA T TS
baseColorTextureCoordIndex int32 O SO AL AR AR SOH AR A R I 7S5
_ ) &R AR SRR SO AR P S (RIBIEAT
metallicRoughnessTexturelndex int32 . )
HERIE, GBI
) ) 4 8 FE FIREUAE F5E SR 1) S0 EE AL bR 7 S0HE AR AR B 2H
metallicRoughnessTextureCoordIndex int32
)
metallicFactor float SEFEDN T, 4R A R Ry
roughnessFactor float SRPE R F,  da AR R 55
vertexShaderName String T 55 B2 R
fragmentShaderName String JAWITE SR
oEER, FALHE(E ETexturelnitStateXf R F N,
textureStates Array<TextureUnitState>

TextureUnitStateX R & hrss & X% 36

AR LSS B B AR BB AT EOR FATRCE

%31 ColorValue WHREZIRZEENX
JE 4 257 g
r double 21t sy, HUEERE 0.0 2/ 1.0
g double st sy, BUEVERE 0.0 2/ 1.0
b double W5 sy, HUEYERE 0.0 2/ 1.0
a double iEI Ry Efl, BUETEHE 0.0%]1.0
%32 CullingMode W& BEHZEEE X
JE 4 eyt ik
CULL_NONE int32 TC B
CULL_CLOCKWISE int32 JIRTEN T 3 BY AR
CULL_ANTICLOCKWISE int32 T BT AR
%33 AlphaMode J & ZFHEEE X
B4 Byt ik
AM_OPAQUE int32 5 A ANiE
AM MASK int32 V=N - WS e it el ekirl T N AP
AM_BLEND int32 VAR
34 Vector3d MREMFEZEE X
JE 4 Byt ik
X double MR x 478
y double MRy 5
7 double MR z e

16
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JE k4 K Ejiipa
x double &K x 57 &
y double MER Yy E
z double R 2 o3 i
W double ) w 4y i
%36 TextureUnitState W EEZIREE
JE 4 it Eiiipuy
textureName String LA T
url String SO 5 g%
SCHEAARR u U7 A b U B AA bR T RE RS . T o B Ak PR 5
uAddressMode TextureAddressingMode [TextureAddressingMode %} %%~ TextureAddressingMode X} %
A AR 3T
SUBL A bR v U7 ) b SU B AR bR T RS, A S Ak B K
vAddressMode TextureAddressingMode [TextureAddressingMode %} %%~ TextureAddressingMode X} %
A AR 3T
SUBL A bR w7 ) b SU B AR bR T RS, A S Ak B K
wAddressMode TextureAddressingMode [TextureAddressingMode %} %%~ TextureAddressingMode X} %
A AR 3T
SH G ER S, F FilterOptions X% %€ /~. FilterOptions X} %
filteringOption FilterOptions
AL SCILER 38
minFilter FilterOptions UMK MR EARA, F FilterOptions XTRFR .
FilterOptions X} % &M 28 LI 38
magFilter FilterOptions SCRBCRRR A EBA, [ FilterOptions MR
FilterOptions X R& M % & LMK 38
I MatriadD SCHLAERE, HI Matrix4D X RFIR . Matrix4D X R&FR%E & LK
18
%37 TextureAddressingMode X & ZHEEE X
Mg 4 Nt Eiiipuy
TAM_WRAP int32 NG A
TAM_MIRROR int32 o} R
TAM CLAMP int32 NG FRERITAE KT 1 M8l BgHk
TAM_BORDER int32 MR Z ORI IT AT 1 SRS, e K
%38 FilterOptions WHEZHEEENX
M4 Pt Eitipa
FO NONE int32 Tl g
FO_POINT int32 ABI R
FO LINEAR int32 KL
FO TRILINEAR int32 =it E
FO ANISOTROPIC int32 R VRS

17
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7.2.1.4 SIS

O (Texture) WRUMLE L6, SCHE (Texture) W% & @S X ILER39,

ModelEntity
¢name : String

1

Texture
Material ¢mipmapLevel : int32
Oun ¢textureData : TextureData
<<enum>=
T:();ErEeCompressType TextureData <<enum=>
zDXﬁ gwidth : uint32 PixelFormat
#DXT3 ¢height : uint32 &PF_BYTE_BGRA
DXT5 gcompressType : TextureCompressType oPF_BYTE_RGBA
iETCW ¢format : PixelFormat oPF_FLOA'I_'32 R
#PVR ¢textureData : Array<byte> &PF_FLOAT32_RGBA
SWEBP
&CRN
E6 SIEXTHR UML
339 Texture MEREBMHEENX
JEE4 EAgit] ik
mipmapLevel int32 SR G AL S 1) mipmap 25
textureData TextureData S PREAE, F TextureData X4 TR, TextureData XT R &J@EMES X ILFEK 40
+40 TextureData MEFZEHEES N
JB 4 B3It Eiipa
width uint32 ACIEE S e it
height uint32 HHBE RN
or Mk 48 7 3, M & 28 A TextureCompressType 3 7 o
compressType TextureCompressType N R
TextureCompressTypeXt G & Mas & W% 41
. . PirelF . SR R, M APixelFormat F R . PixelFormat X}
orma ixelForma
REMEE XN FA42
dataSize uint32 SUHE ) — 3R )N
textureData Array<byte> SRR 3R
R4 TextureCompressType ZHZEEE X
Hezs4a A Eiiy
NONE int32 To B 4 b 20
DXT1/DXT3/DXT5 int32 DXT S R4k, AT PC. Web %
ETC1/ETC2 int32 ETC a3 R 464550, &M T Andriod %
PVR int32 PVR U R4, &M T 10S i

18




CH/T XXXX—XXXX

WEBP int32 WEBP SUEE 4% 20

CRN int32 CRN S0 F 5 ik 2

R42 PixelFormat BEHZEE N

PF_BYTE_BGRA int32 BGRA #% 3, 4 FIEEK, R. G B. A5 E— A5y
PF_BYTE_RGBA int32 RGBA #% 3, 4 FHEEK, R. G By A5 E— 5y
PF_FLOAT32_R int32 32 frfg %, R & 32 gk
PF_FLOAT32_RGB int32 96 fi1% 2, R. G. B 255 32 Fifg &
PF_FLOAT32_RGBA int32 128 hifg 2, R. G. By AZrdld 32 (g &

7.2.1.5 IDEEMWER

ID,{%“%‘ (IDInfo) X#%UMLE]JI_LKE]?:: ID{%A%\X#%%ET&@XE%ZLB"

Tile

or!

IDinfo

gcount : int32
¢&skeletonlDinfos : Array<SkeletonIDinfo>

|

SkeletonlDinfo
¢name : String
gmonomerCount : int32
¢monomer|Dinfos : Aray<MonomerlDinfo>

MonomeriDinfo
&id © uint32
¢partCount : int32
¢partiDinfos : Array<PartIDinfo>

PartIDinfo

¢vertexOffset : uint32
gvertexCount : uint32

E7 ID{EEXTER UML E

%43 IDInfo WEEEMHENX

JE 4 eyt Eiipa
count int32 CEE
‘B3 ID {5 B X 4 SkeletonIDInfo ¥ B ¥ ¥ 4 ,
skeletonIDInfos Array<SkeletonIDInfo> .
SkeletonIDInfoXf G 4% J& & L K44

%44 SkeletonIDInfo MEEZEMHENX
19
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JE k4 HAY Ejiipa
name String B AT 44 FR
monomerCount int32 AR R EIBCR
PR T R IDAE B X % Monomer IDInfo #) 3% f) $ 4H.,
monomerIDInfos Array<MonomerIDInfo>
Monomer IDTnfoxf 5% J& #4355 M. 345
=45 Monomer IDInfo MEZEHEES N
R4 eyt Eitipan
id uint32 LRESEE N
partCount int32 ARG AL R B R
B P ID {5 B X R PartIDInfo 44 B (¥ 5 4L
partIDInfos Array<PartIDInfo>
PartIDInfoXt 5% & P & X IL#%46
%46 PartIDInfo HREEMHEEX
JE k4 ESid) Eitipa
SRS SN
a) ARSI EE TP ROR T A B, BITH AU AR ARAE
. T AR R B P K A% B, 2 AN AR R T
vertexOffset int32
FARBRE B P AR AL E
b) SR RN, SeBILEAR RAE S
BHHinstancelnfos I RGI E
SRS SN
vertexCount int32 a)  AESBIEXT R RN TS
b)  SEBIR G ik 2 EO

— AR HL B A — A EZ AN 22 (Skeleton) XH; FAEZE (Skeleton) ¥ RAE—AH
Z AN BAR (Monomer ) Xt & ; AN B4R (Monomer ) Xf R AL & — AN EZ N EARBL (Part) ; A EIEH (Part)
X L BRI ARFRAE U (vertexData) HIEANER Sy, 1% 0 A B BT SR E (vertexOffset)

TS EE (vertexCount) FANBMEME, ILIES.

vertexData XYZ|XYZ|

|xyz

Xyz|xyz|

xyz|xyz|

vertexOffset=0

1D

vertexCount=m

vertexOffset=m

vertexCount=n

vertexCount=k

vertexOffset=m+n

| 0

1 |

BN RO Hdha

I
LRESOE SEREE/Ts N

" ID AR RIME AR, R R 48 PHLE

— U SEBAL B S — A EEZAESE (Skeleton) X% BAEEE (Skeleton) X HRAEG—AEZE
AN HLAR (Monomer ) X %5 &N HLAKR (Monomer) X GEL & — N2 ML (Part) 5 AN (Part)

E8 AELBILBHRFIE B

I
LRESOEANEE/2N

xof N SIS B84 (instancelnfos) HHAH/NHRE (matrixValues) , 9.

20
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instanceInfos | matrixValues[0] matrixValues[1] | matrixValues[n] | matrixValues[n+1] | matrixValues[n+2]
FRARXT RO FRRT R RIS RO LA B BT 210

E9 LML BEREMERG
7.2.2 s3mb XY ZHFIEIA
7.2.2.1 s3mb XEFHIEEHMERS

s3mb AT R “RERRIE XA, R~ zip %, 71 P NLittle-Endian, RURAL ST HEKAE
PIAF IR 3 o s3mbSCHFR N 01T

S3MBFi le {
float header; //s3mb AR A5
uint32 zippedSize; //zipped package)FTE
byte* zippedPackage; // IR EYER, K NzippedSize
I

zippedPackagefE4f 5, £ 5 Shell. ModelEntitiesfIIDInfo="#B4%, W10, Shel 1 fiTile.
Patch. GeodeX} %, BAE— " option, FTIE#H|IDInforeRAEAE; ModelEntitiesBIsSih¥ids, s
B2 (Skeleton) . #J5i Material) . S0 (Texture); IDInfoRffEEINI R IDIE R,

header zipped package size zipped package
Shell ModelEnities IDInfo

. BARNEFRR TR
E10 s3mb XHEZHFEIEIER
7.2.2.2 Shell BYZHHI7HIA

She 1 B AHINS G i) —BEBIFR A FIFT & U F RLE «

Shell{
uint32 option; //EH| IDInfo 2 SR, HoptionfE NN, XA
IDInfo; HoptionfH NOKF, FTIR¥AIDInfo
uint32 streamSize; //shel 1 /) —HEHIT 71580
int32 patchCount: //Patchif %145k
Patch patches[patchCount];
I
Patch {
float lodFactor; //LODYJ 4 [K] ¥
RangeMode rMode; //LODYI A, FEfi% Nuintl6
BoundingSphere boundingSphere: / /B HE Bk
String strChildTile; /BT SO B 1R
int32 geodeCount; / /B E MGeode ML

21
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Geode geodes[geodeCount];

b

RangeMode {
Distance From EyePoint = 0, / /AR B AR ML EE 25 D) 46
Pixel Size OnScreen = 1 /AR IERHER B B 4 G R RN U4
I
BoundingSphere {
double x; //H I B x AR
double v; / /R By AR BR
double z; /A Bz AR
double r; / /B EREAR
I
Geode {

Matrix4D matrix;

int32 skeletonCount;

String skeletonNames[skeletonCount]; //HZ24
I
Matrix4D { //AXASERE, ATEF

double values[16];
I
ShellfjGeode AN A EHE AL, KL LA RAZf# fEMode 1EntitiesHT .

7.2.2.3 ModelEntities B &R
ModelEntities M AHFCXT S —HEHIR AT & U0 F € «

ModelEntities{
uint32 skeletonStreamSize; [/ BRI ) iR R, Plbyte A ERAL
int32 skeletonCount;
Skeleton skeletons[skeletonCount];
uint32 textureStreamSize; //BORER ) R RE, Plbyte N AL
int32 textureCount;
Texture textures[textureCount];
String materials; [/ MR Csonkg =)
I
Skeleton {
String name;
VertexDataPackage dataPack:
int32 indexpackCount;
IndexPacakge indexPacks[indexpackCount];
BoundingBox boundingBox;

&

VertexDataPackage {
byte reserved[4]; // T
int32 options; [/ EY RBER

22
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uint32 vertexCount; / /TR EE
uintl6 vertexDimension;
uintl6 vertexStride;
float vertexData[vertexCount * vertexDimension] ;
uint32 normalCount; [ FEE IR
uintl6 normalDimension;
uintl6 normalStride;
float normalData[normalCount * normalDimension] ;
uint32 vertexColorCount; / /0L A 1 B
uintl6 vertexColorStride;
byte reserved[2];
uint32 vertexColorData[vertexColorCount]; //BitaXHuint327E4E, bytel0] bytel[3]43 %I
FIRR. G B AMIH
uintl6 textureCoordCount; [/ BCRRALBR N BB
byte reserved[2];
TextureCoord textureCoords[textureCoordCount] ;
uint32 instancelInfoCount; / /ARG B
InstanceInfo instanceInfo[instanceInfoCount] ;
I
TextureCoord {
uint32 coodsCount;
uintl6 dimension;
uintl6 stride;

float datalcoodsCount*dimension] ;

s
Instancelnfo{ // A R
uint32 instanceCount; / /ST B R
InstanceObiect instanceObject[instanceCount];
s
InstanceObject { / /SEBIALNT 5
uintl6 count; / /SEBIAT RAF R FEE B, BUEN16

float matrixValues[count]: /ARSI RAR R RE, AT T, AT12AMEAEAE R RE
WAEET=4T (3X4) , JG4ME T

b
IndexPacakge {
uint32 indexCount;
IndexType enIndexType; / /14 Nbyte
byte reserved;
OperationType opType; / /12 Nbyte

byte reserved;

variant indexDatalindexCount];//Z&R5/ME, #H: % IndexTypeNIT 16BIT, MlvariantZ8FIN
uint16; #IndexType NIT 32BIT, MlvariantZEAKuint32)

int32 passCount;

23
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b

String passNames[passCount];

IndexType {
IT 16BIT = 0, //ZBMEHuint 165K
IT 32BIT = //ZBMEHuint32% R
b
OperationType {
0T POINT LIST = 1, // R
OT LINE LIST = 2, / /4
OT LINE STRIP = 3, e it
OT TRIANGLE LIST = 4, // ML =T
0T TRIANGLE STRIP = 5, YVa=Y:Vi% i
OT TRIANGLE FAN = 6, // =T ke T
0T QUAD STRIP = 8, / /WY T %45
0T QUAD LIST = 9, //WATE R RS, AL
0T POLYGON = 10, EZ057

b

Texture {

b

String strName;
int32 mipMapLevel;

TextureData texData;

TextureData {

b

uint32 width;
uint32 height;

TextureCompressType compressType;

uint32 dataSize;
PixelFormat pixelFormat;
byte dataldataSize];

TextureCompressType {

b

TC NONE = 0,
TC DXT1=28,
TC DXT3 =29,
TC DXT5=14,
TC PVR = 20,
TC ETC1 = 22,
TC ETC2=30,
TC WEBP = 25,
TC CRN=27,

PixelFormat {

24

PF BYTE BGRA = 12,

//AF4# Auint32

//AF# Auint32



7.2

7.3

PF _BYTE RGBA = 13,
PF_FLOAT32_RGB = 24,
PF_FLOAT32 RGBA = 25
PF_FLOAT32_R = 33

I

BoundingBox {
Point3D max;
Point3D min;

I

Point3D{
double x;
double y;
double z;

b

/ /L SR KA
/ /LSRN R

/ /2 18] s x AR AR E
/ /73 1) iy AR AR AE
/ /72 18] R 2 AR AR E

PL b EModelEntities i —HEHImHE .

2.4

IDInfo BYZ3EHFHEIA

IDInfo S A X G i) — b Hl IR a5 A 77 A N g -

IDInfo{

uint32 iDInfoStreamSize;

int32 count;

SkeletonIDInfo SkeletonIDInfos[count];

b
SkeletonIDInfo{
String name;

int32 monomerCount;

CH/T XXXX—XXXX

//1IDf5 B EE IR — IR, Dby te y A
/BRI
/ /B IR S R e

/BRI A TR
/AR RN R R

MonomerIDInfo monomerIDInfos[monomerCount]; //BAKXt % IDE B A BRI EZH

s

MonomerIDInfo {
uint32 id;
int32 partCount;

PartIDInfo partIDInfos[partCount];

s
PartIDInfo{
int32 vertexOffset;

int32 vertexCount;

} .

PL_E A IDInfol — 3k 2 -

LT LEip et

//ERARXT R ID
/AR R A A SRR

BRI B SR JsonSUAF AR, 3T RAN. jsone SARZEE X ARAT. RIIBSCA7R B LA, 3.

<47

I HRIFEEX

25
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PR 44 Bt Eipy
name String Tilef1 4/
tileInfo TileInfo Tileff5 /2, FATileInfoXt RE®. TileInfoXt R& % & L NLFKA4S
it Stat B BAE RS, MStatusif £ KR, GERLALODER S ILE
status atus
LodCount BL K FL A M BITCE Ti lesCount . Statushf R & AR5 N %49
#48 Tilelnfo MEEMREAX
R4 et} 1%
LodNum int32 HHEPTE LOD B, BTE Ry, &5E5R80
modelPath String B S8, TR e A S
rangeValue double T A
BE B ELEE &, B BoundingBox X 387K . BoundingBox % R & HR%E L
boundingBox BoundingBox 12
LOD Y]tk
rangeMode String EV(EJEE: { ‘distanceFromEyePoint’ , ‘pixelSizeOnScreen’ }.
RN LA SPUSRIBEE, LA B R LR R
children Array<TilelInfo> S TFHAEER
F49 Status HREHREEZX
PR et} A
lodCount int32 FLH LOD JE24 s
tilesCount int32 FLA BB
7.4 B
7.4.1

JE M SO LR S P R SO A B B SR . B MR SO e Nattribute. json, SR SO
(. scp) T RIZHEFE; BHEIE M2 5TileTree IR S 0B HE, ¥ E4N. s3md (Spatial 3D
Model Description) ; — /MR XS N —AN @ dE. s3md S, 553 SO (. s3mb) &b TR 2 H %

7.4.2 [BliEAR

Ja Ve IR SO IR 5 TR E 0 R IDVE ) J2 7 BB B B ARa8 AR50, J& Piid ST ) DB =

A. 4,
50 EMEANHFZHRESIX
W4 eyt Eiipy
. TileTreeSet HHEERBHRFAEE, HREANEERBMERMEXN H
layerInfos Array<LayerFieldInfo> . . = .
LayerFieldInfod i EH K~ LayerInfoX R & RS X WK 51
%51 LayerFieldInfo MR EIFES X
PR2E4 Byt ik
layerName String =A
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B R RIDIVEF, A TDRange Xt RE7R, WEH—EEXN RN IDE

idRange IDRange B . _
/IME G ZminIDANID A KAE Jt ZmaxID. IDRange % & hnss & X W52
fieldInfos Array<FieldInfo> O RRT RS reldinfoRHLER. FeldInforl R fHAnss
o IL53
%52 IDRange WREMEE X
W4 eyt e
minID int32 e TG X B IDER/ME
max1D int32 K TE [ X B ID B KA
%53 FieldInfo MRBIFEEN
i KR Ejiipa
name String R4
alias String T-BU 44
SHEE It
EETEE: { ‘bool” , ‘intl6’ , ‘uintl6’, ‘int32’, ‘uint32’,
‘int64’ , ‘uint64’, ‘float’, ‘double’, ‘wchar’, ‘text’,
type String ‘date’ , ‘time’ , ‘timestamp’ }.
Horp, textNStringZ&MY; date N HEAMY; time ABIATY; timestamp)
DRI ) AR AN A] R ORI RS GB/ T 7408—2005 1 E o
HUE SRS ORI G LS. 145. 2
size int32 TR
R RVETE.
isRequired bool EETEE: { ‘True’ , ‘False’ },

AR R, R

7.4.3 BUHEHEEXH

B SCR SO 4 T T4 LeTree s RIS 0 M A RV AN X 0 44 JB P A8, SRR son S 17768
R FzipaE, WL BPEER SR G B, 5.

zipped package

size zipped package

{

Json

Content: Attribute Data

E: BAMERIR T BEAFALE .

E11

TR
AttributeData{

uint32 nZippedSize;
byte* zippedPackage;

B M E R S R A

//zipped packagef) T4
/) R4 I W 1 5

27
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}

BARMRIESS, N isonTAFeh o JRIEEE T i) & AReE S X AR5,

#*x54 BUHHEXHEIREIN

R4 eyt iR
TileTree AN ZIEEEIEZE, F LayerAttributeValue X
layerInfos Array<LayerAttributeValue> o . B .
FHARMIEE R ~. LayerAttributeValue & &FrES YLK 55
&55 LayerAttributeValue MR ZEIREE W
R4 Byt g
e 8 B Y FE Y 5 TD TSR, FH TDRange SR IR, ALt BB F i
idRange IDRange AT R 1D H/MAJEE minlD A1 1D f K{H G maxID. IDRange X % & 4w
R XL 52
%of J82 BL Y 38 B P9 2 B A B4ES, JH FieldInfo $ZH % k. FieldInfo X4 &
fieldInfos Array<FieldInfo> B .
FRAE e UL 53
E R EMEICEEBES, H Record FZHEK IR Record ¥ % ZHr5
records Array<Record> .
L 56
356 Record MREZIFEE N
PR 4 H Eiip%
id int32 ) 1D
B B VAR, T Value BUH KR . Value ST R EFREE X
values Array<Value>
L3 57
R57 Value REHFZEEN
PR eyt Eiipe
name String E42 &4
value Variant FBAE

28
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Mt & A
(ZFERHE)
WERA

A1 IR RA

DL “ 5 8 scp” ANFl, BT WA TileTree, 4 FR 4 Hl Jy Tile —7281 21185 0000 Al
Tile —7282 21183 0000, EAKNZEWIT:
{
“asset”:””,
“version”:2.0,
“dataType”:”"BIM”,
“pyramidSplitType”:”QuadTree”, / /WY SR 1) 43

“lodType”:”Replace”, //LOD N i =L
“position”: J/FENEL, AR
{
”x”:116. 36,
7y”:39. 99,
727:0.0,
“units”:"Degree”
|
”geoBounds”: / /3 23 ]9
{

“left”:116. 3635,
“top”:40. 0018,
“right”:116. 3755,
“bottom”:39. 9932

1
“heightRange”: / /75 B
{

“min”:9. 4875,
“max”:119. 9612
b
“wDescript”: YIALDE DY ES)
{
category”:"”,
“range”:
{
“min”:0. 0,
“max”:0. 0
}
},
“tiles”: // & TileTreeXt N IR T SOCAFER AT BB & R AR s
)
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[
{ /MR R B
“url”:”./Tile —7281 21185 0000/Tile -7281 21185 0000. s3mb”,

“boundingbox”:

{

n_ e ”

min”:
{
”x”:245. 36567664297159,
7y”:-534. 7293082718718,
72" :-34.66962171293413

”x”:443. 1873785885407,
7y”:-336. 9076063263026,
72”7 :163. 152080232635

{ /3 ZARAT S A S
“url”:”./Tile —7282 21183 0000/Tile -7282 21183 0000. s3mb”,

“boundingbox”:

{

" e ”

min :

{

“x”:-604. 2845700298257,
"y”:92.21901333930407,
”2”:-190. 14669717375353

“x”:-147.10063304583208,
"y”:549. 4029503232977,
"2”:267.03723981024009

}
1,
idFieldName: ”“SmID”

}
A 2 MRABRTH
A 2.1 E@EMRABRG
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{
“materials”: / /MO RIS RS
[
{
"material”: [/ FE— MR R
{
“name”:”0_10710_Sec_0005_-7281 21185 _0000_0000 0", //#4 X %114 Fx
“ambient”: {"r”:1.0,”7¢”:1.0,”b”:1.0,”a”:1. 0},
“diffuse”: {"r”:1.0,”7¢g”:1.0,”b”:1.0, "a”:1. 0},
“specular”: {"r”:1.0,7g”:1.0, ”b”:1.0, “a”: 1. 0},
”shininess”:0. 0,
”cullMode” : “none”,
”alphaMode” : “opaque”,
“alphaCutoff”: 1.0,
“vertexShaderName”:””,
”fragmentShaderName”:””,
“textureStates”: / /5 s RS R
[
{
“textureUnitState”:
{
“textureName”:”0 10710 Sec 0005 —-7281 21185 0000 0000”7, //LIFEXTH Y]
B

“url”:””, //URLNZS, NS E R 8 1D 5 s 3mb S H A7 1 SO HHh QR
“uAddressMode” : 0,
”vAddressMode” : 0,
"wAddressMode” : 0,
“filteringOption”:-842150451,
“minFilter”:2,

“magFilter”:2,

"matrix”:[1.0,0.0,0.0,0.0,0.0,1.0,0.0,0.0,0.0,0.0, 1.0,0.0,0.0,0. 0, 0.0, L. 0]

1
}
]
1
}

1,
}
A.2.2 PBR#RAAE Ml
{
“materials”: /M ARG B
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[

{

"material”: [/ DM R

{

“name”:”0_10710_Sec_0005_-7281 21185_0000_0000_0", //# 5%t G (1144 5k
”cul1Mode” : “none”
“emissiveFactor”: {"x”:2. 118547, "y”:2. 118547, "z” :2. 118547}
“emissiveTexturelIndex”:0,
”emissiveTextureCoordIndex”:0,
“normalTexturelIndex”:0,
“normalTextureCoordIndex” :0,
“normalTextureScale”: 0.0,
“occlusionTexturelndex”:0,
“occlusionTextureCoordIndex”:0,
“occlusionTextureStrength”:0. 0,
”alphaMode” : ”blend”,
“alphaCutoff”:0. 5,
"baseColor”: {"x”:1.0,”7y":1.0,72”:1. 0, "w”:0. 4}
"baseColorTexturelndex”:0,
"baseColorTextureCoordIndex”:0,
“matellicRoughnessTexturelndex”:0,
“matellicRoughnessTextureCoordIndex”:0,
“matellicFactor”:0. 0,

“roughnessFactor”: 1.0,

“vertexShaderName”:””,
”fragmentShaderName”:””,
“textureunitStates”: //AE SR EHR R B
[
{
“textureUnitState”:

{
“textureName”:”0_10710_Sec_0005_~7281_21185_0000_0000", //&(H Xt % K]
ES

“url”:””,  //URLAZAS, MSEREAR@E S D5 s3mb S A H A7-fifh B SCE AU JC Ik
“uAddressMode” : 0,
”vAddressMode” : 0,
“wAddressMode”: 0,

“filteringOption”:-842150451,

“minFilter”:2,

“magFilter”:2,

"matrix”:[1.0,0.0,0.0,0.0,0.0,1.0,0.0,0.0,0.0,0.0,1.0,0.0,0.0,0.0,0.0, 1. 0]
}
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A3 F3IHHRB

B H o — AN R N Tile 7281 21185 0000 ff TileTree , F S & N A &R 5l H 3 #
Tile -7281 21185 0000. json, HEAKHNZUIT:
{

“name”:”Tile 7281 21185 00007,

“tileInfo”:
{
”lodNum”: 0, //LODES, 0ZNRF
“modelPath”:”Tile —7281 21185 0000. s3mb”, //HR™5 fURE MM SCAFER AR RN T2 51 304
“rangeMode”: “pixelSizeOnScreen”, //LODI BE 85 P4t X
“rangeValue”:1. 0, /T S R A
“boundingbox” : J/ARTT B ARE (JREAARRR)
{
“min”:
{

"x”:-68. 02222442626953,
7y”:-43. 73067092895508,
"2”:9.495752334594727

”x”:68. 02222442626953,
"y”:43.73127746582031,
77”7 :119. 96125030517578
1
1,
“children”: //FVisf5E
[

“tileInfo”:

{
“lodNum”: 1,
“modelPath”:”Tile —-7281 21185 0000 0004 0000. s3mb”,
“rangeMode” : “pixelSizeOnScreen”,
“rangeValue”:2.0,

"boundingBox” :

33



CH/T XXXX—XXXX

{
“min”:
{
”x”:-68. 02222442626953
7y :=43. 73067092895508,
”7”:9. 495752334594727
|
“max”:
{

"x”:68.02222442626953,
7y”:43.73127746582031,
72”7 :119. 96125030517578

1

|

“children”: [+]

1

}

1,
“status”: //TileTreeft) A HEIR(E S
{

”lodCount”:5,

“tilesCount”:6

}

A 4 B4R SR

[/ZH R R R GEID

AT M T i o ATAE A SRRSO R 54 S P 0 BRI E Mat tribute. json, HL5%19

H.osep” HERGHZ, WES0. wEIEHRWT:
{
”layerInfos”:
[
{

“layerName”:”Building Sub”,
”idRange”: {"minID”: 1, “maxID”:10},
"fieldInfos”:

[

“name” :”SmID”,
“alias”:”SmID”,
“type”:”int32”,

"size” 14,
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CH/T XXXX—XXXX
”isRequired”:true
1,
{
“name” : "MODELNAME”,
“alias”:”"ModelName”,
“type”:”String”,
"size”:30,
”isRequired”:false

b

}
A5 BHEEUESE R

JE MRS AT . WERAFAE IR RS, WIBR 18 PEROR U 5 B Z AR TS ., ERF
AMTileTreesC e, FIEGRT M4, ¥ RAA. s3ndf3CH, T AA#1%TileTree T HTA & 4L

i, W54, PUATile —7281 21185 000041, J&MHEHE N SCHEJE FTile ~7281 21185 0000. s3md A4,
HARKNEMW TR

{
”layerInfos”: /IR S
[
{
”idRange”: / /%5 BB B P AL 6T SR TDE [
{
“minID”: 1,
“maxID”:1
b
“fieldInfos”: /)BT BAAREE (SmID. MODELNAME)

[

“name” :”SmID”,
“alias”:”SmID”,
“type”:”int32”,
"size”: 4,
”isRequired”:true

I8

"name” : "MODELNAME”,
"alias”:”"ModelName”,
“type”:”String”,
"size”: 30,

”isRequired”:false
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1,
]
“records”: //HENFBREESR
[
{
7id”:1,
“values”: //ID=1HIXR&ENFEIPME (SmID. MODELNAME)
[
{
“name”:”SmID”,
“value”:1
1,
{

“name”:” ModelName”,

“value 7" g H”
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Mt % B
CERHE
MongoDB 7 fi# 7~ 5l
B.1 #fA

MongoDBs& —Fh U o3 A7 B e, R dEoe RS IR e AR, 1A A7 il =SV .

MongoDB BEAN YR £ (database) A AFEAE 2 1 SIMELYE , £ database P A PR EE S (collection):
TCEHRE G AEHEES . THUREAAAERIR UM B BUBEAFEEEE S REIW SRR
(EDEL

B.2 TFfikLEHgIRitT
B.2.1 THIELES

TEHIESE G A PRI SE Y metadatas s3m, NJTIEJE S e, SCRISEHIE SON A iid T30, ILERB. 1,
TEHUIE S G A# > database T T SMEUE OIR SCAFE B, IDTBAF N EE 4y SSMEE AR A .

ZRB. 1 metadatas s3mESHFEER

TR TR ik
1D Integer — 1> SIMELHE ) I — F iR
Name String TLHEAR S A TR, WKB. 2
Value Variant LR PR A (E

%B. 2 metadatas_s3m &E & Name FEREVERE X

b2 4 Bzt ik SRR SR S ARSI R R
JC, fEdatabase s ME—, RIAS[ESIMEHE]
TilesetName String SIMELH Y 42 B 7 [Fl—database P ANEEE 44 . HHUE B
TR BRI RR, B2, 2
Version Double A= e 8 225 H L E Al versionbRas
Asset String e B Y N IS e 9 225 L E Alasset FRss
DataType String = S b A () i S A 0 25 H L E i dataTypebn s
PyramidSplitType String R 11 2 (1R 4 26 1Y zﬁj%5 PR MpyranidSplitTypet
LodType String LODZH 1k, 2 7Y X 9 2R 5 L E A 1od Ty pe bR 2
HATileTreeSet i B 12 18] & AL IR
Position Position 7 B, H Position Xt & £ /8 o [FWMNERSTHE Mpositionbrds

PositionXf R& 2 L ILEKB. 3

EE I EEVEE, ARectX R E R, X B
GeoBounds Rect _ . ’ e 8 225 7 B 5 A geoBounds 4%
Rect X G & hr2s & L WAEB. 4

B i m FESE L, FRange X R KR ) B
HeightRange Range - B . ’ o W25 H B E fThe i ghtRangebRas
Range X} &5 s UILEKB. 5

WAL 4R, FWDescript ¥ £EK R

WDescript WDescript B . of B 265 HELE fwDescript g
JWDescript ¥} B & Frasa L 3KB. 6
Crs String MR RS S 0} 225 HHEE Il er shR %
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CH/T XXXX—XXXX

R4 5 ik SR SRS PR BN R K R
WA EE, fTilelnfol $%Er. W
Tilelnfo Tilelnfo - N
TileInfoXf G &Hra & KB 7
ID{EE (IDInfo) HHA{RXT RIDIIJR
IDFieldName String T B4, X N M IR ST XS MRS H R E 1 1DF ie 1 dName bR %
(attribute. json) HIIDFE4
%B.3 Position WHEZIFREENX
FR&4 et ik S H5R A3 BRI N R
unit String 2 AL R R 1 A7 ot 8 F 9L E i uni tAR4s
2 [A] L ABARE, FH Point3D X R KR,
int3D Point3D S5t N 2 9 E point 3DFREE
point oint boint3D % G bEks 4 X LA B 8 o 8 K9 R E HIpoint 3DAR
3B. 4 Rect WRBIREENX
&4 St ik iR SO S BRI ROR R
left Double U B VS R A A {E R 6 HELE T left AR
top Double HE R B YE A B E R 6 HHELAE ) top B
right Double BE b A (A R 6 HHHLE 1) right AR%E
bottom Double HE R B YE A N E X 6 HHELE [ bot tom FREE
#B. 5 Range MR ZIrE R X
FR%4, Bt ik 53R SO SR BN N D R
min Double e/ ME R 7 HOLE B min AR
max Double N X R AE 7 R HLE I max ARAE
ZRB. 6 WDescript WREIREE
P& 4 Byt Eiiip ik SO S AR IR ROR R
category String W P& SR AE R XA 8 HFHLE [ category FRAE
W Gk, I Range MRFR.
R 4T 8 I E 1 RS
range ange hange T G SRS 4 I B 5 oA 8 HHBLE [ range B
FB.7 Tilelnfo MERBIFEEX
&4 257 ik 5 SO S AR T B R R
tileName String NG C
BL BdETEH,  FHBoundingBox X %3
boundingBox BoundingBox T~o BoundingBox ¥ R & bR A LRI N 2 110 #1 %2 BboundingBox b4
B. 9
ZRB. 8 Point3D MR ZIHREE X
PR Bt ik SRR S BRAE HIRT LR R
X Double 20 p ) x AR FR{E LA 10 HOLE ) x FRES
y Double 2R Ty ALK E S N R AE 10 FALE R v AR
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. Double | 1] 00 7 b [ 10 s RLE 2 b

ZRB. 9 BoundingBox MEEZIREE X

WRZE4 et} Eiipa SRR A B bR BN N O &R
B L S i K A, Point3D X4
max Point3D KNo Point3D X BB ARZE S LR G HRAE 12 € B max 2%
B. 8
B L SN S, FPoint3DAT 4
i Point3D et I 2% 4 12 7R L SE FminbR2s
e o . Poin DX G b & L%, § e

B.2.2 WiE&ES

BARES 2N ATileset Name, E P, NamefZfE{SIMEIE I ZFR, ¥ Mmetadatas s3mEES
fITilesetNameFRAE B . ANFESIMEHE 1) & PR Jycbd, HAIEES L FRNTileset _cbd.

—NEHRE A G — O SAMEHE B s S REIW SR R A S R S, RS
B ILEEB. 10.

RB. 10 HFEESHFRIER

FBA4 TR iR

SCARARR (ST RS S

ANE ST SO R A AN, BE SO RIS TR P2 ST I ST A4
2424y 5 Ns3mb. json. s3md.

& T SO ) SO 2 R Nattribute. json

Tileset Value Binary Data [SCHFH —3EHI 53R

Tileset Key String

B.3 HURERYI
PR AR s 9, 353 Bui 1ding@CBDEHE ) o Bl HAR N A4 T (1d B WMongoDBHiE X

FHD -
/* TilesetName */
{
7 id” : ObjectId(”5576849543e29094b23538d0”),
“ID” ¢ 1,

“Name” : “TilesetName”,
“"Value” : ”Building@CBD”

/* Version */
{
7 id” : ObjectId(”5576849543e29094b23538d1”),
7ID” ¢ 1,
“Name” : “Version”,
"Value” : 2.0
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40

XXXX—XXXX

/* Asset */

{
7 id” : ObjectId(”5576849543e29094b23538d2”),
“ID” ¢ 1,
“Name” : “Asset”,

//Value// . e

/* DataType */
{
7 id” : ObjectId(”5576849543e29094b23538d3”),
“ID” ¢ 1,
“Name” : “DataType”,
“Value” : "BIM”

/* PyramidSplitType */

{
7 id” : ObjectId(”5576849543¢29094b23538d4”),
“ID” ¢ 1,
“Name” : “PyramidSplitType”,

“Value” : “QuadTree”

/* LodType */

{
7 id” : ObjectId(”5576849543¢29094b23538d5”),
D" 1,
“Name” : “LodType”,

"Value” : “Replace”

/* Position */
{
7 id” : ObjectId(”5576849543e29094h23538d6”),
”ID” : 1,
“Name” : “Position”,
"Value” : {
“unit” : “Degree”,
“point3D” : {
”x” : 116. 36,
“y” 1 39.99,
"0



/* GeoBounds */
{
7 id” : ObjectId(”5576849543e29094b23538d7”),
“ID” ¢ 1,
“Name” : “GeoBounds”,
"Value” : {
“left” : 116. 3635,
“top” : 40.0018,
“right” : 116. 3755,
“bottom” : 39.9932

/* HeightRange */
{

” o .

~id” : ObjectId(”5576849543e29094b23538d8”),
“ID” ¢ 1,

“Name” : “HeightRange”,

“Value” : {

" e ”

min~ : 9.4875,
max~ : 119.9612

/% WDescript */
{

7 1d” : ObjectId(”5576849543229094b23538d9”),
D" 1,

“Name” : “WDescript”,

“Value” : {

” ”
category

nn
’

” ”
range” : {
P

min~ : O,

"max” 1 0

/% Crs */

CH/T XXXX—XXXX
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{
7 id” : Objectld(”5576849543e29094b23538da”),
//ID// . 1’
“Name” : “Crs”,

“Value” : “epsg:0”

/% Tilelnfo */
{
7 id” : ObjectId(”5576849543e29094b23538db”),
D7 ¢ 1,
"Name” : “TilelInfo”
"Value” : {
“tileName” : “Tile —7281 21185 0000. s3mb”,
“boundingBox” : {
“min” : |
”x” : 245.36567664297159,
7y” . —-534. 7293082718718,
“x” 1 —34.66962171293413
"max” : |
”x” : 443. 1873785885407,
7y” 1 =336. 9076063263026,
”x” : 163. 152080232635

/% IDFieldName */
{
7 id” : ObjectId(”5576849543229094b23538dc”),

D" 1,

“Name” : ”IDFieldName”,

“Value” : “SmID”
}
LA 243 Bui 1ding@CBD L ) e i /il
73 Tileset_Building@CBDHHE AR & AU AR N A LT (_idFBMongoDBIIE L L)
/% BRI x/

7 id” : Objectld ("5ffcf3099883b7c2d85d648d”),
"Tileset Key” : “Tile —7281 21185 0000. json”,
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“"Tileset Value” : new BinData(0, “eyJsb2RU...”")

/% s3mb3Zff */

{
7 id” : ObjectId(”5ffcf3099883b7c2d85d648b”),
“Tileset Key” : “Tile -7281 21185 0000. s3mb”,
“"Tileset Value” : new BinData(0, “AACAPx8y...”)

/% s3mb3CAHF */

{
7 id” : ObjectId(”5ffcf3099883b7c2d85d649¢”),
"Tileset Key” : "Tile -7281 21185 0000 0004 0000. s3mb”,
“Tileset Value” : new BinData(0, “AACAPxS3...”)

/% s3mb3CAHF */

{
7 id” : ObjectId(”5ffcf3099883b7c2d85d64917),
"Tileset Key” : "Tile -7282 21183 0000. s3mb”,
“Tileset Value” : new BinData(0, “AACAPSUK...”)

/% s3mb A */

{
” id” : ObjectId("5ffcf3099883b7c2d85d64a0”),
“"Tileset Key” : ”"Tile —7282 21183 0000 0001 0000. s3mb”,
"Tileset Value” : new BinData(0, “AACAP4zS...”")

/% JEMERIA S +/

{
” id” : ObjectId("5ffcf3099883b7c2d85d64a3”),
“"Tileset Key” : “attribute. json”,
“"Tileset Value” : new BinData(0, “eyJsYX1l...”)

/% JE TR S/

{
7 1d” : ObjectId(”"5ffcf3099883b7c2d85d649a”),
"Tileset Key” : “Tile -7281 21185 0000. s3md”,
“"Tileset Value” : new BinData(0, “zgcAAKgB...”)
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}
PLEAEE 7 Tileset Building@CBDEHE HIEHREE & 71l o
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