ISO 14306-3:2025-06 (E)

Industrial automation systems and integration - JT file format specification for 3D
visualization - Part 3: Version 2

Contents
20 o0 (o vi
0000 o000 L1 ot o ) viii
1 Y 0 0 1
2 NOIMAtiVe FeferenCes .....ccovniimsmsmsssssmsmssssss s e m s 1
3 Terms, definitions and abbreviated terms. ... ———————— 2
31 Terms and defiNitions ... ——————————————— 2
3.2 W00 0 2 B2 LT (=) s 1 2
4 Notational CONVENTIONS ..cocuieiccimsissssssssssssssssssssssssssssss s sss s s s s s as s e m s e n s 3
4.1 Diagrams and field deSCriptions ... —— 3
4.2 LD E T T 4 0 T 8
4.3 201057 i -] [ 11
5 331 T30 30 @ 1 B L 12
51 General File FOrmat.......cossssssssssssssssssssssssss s ssssssssssssssssssssses 12
5.2 03 LI ) 11 12
L3077 D 351 L3 5 (- U ) o 12
LS N0 L O 4 1 T 4 14
L3778 TN 0 F- 1 B a1 1 1) 1 16
5.3 Logical Element Header ZLIB ... sssssssssssssssssssssssssssssssssssssssss 20
5.4 1D F Uz B e 1 0 L) (L 21
6 L Y4 11 ) 1 L 23
6.1 | RT3 0 F= Uiz T 000) 1 LY o o o) 23
6.2 GIraph EIEIMENTES.......coiiicssinssnsssssssssssssssssss s sss s s s s e s e 23
(o320 R\ (0T L 08 =5 10T L 24
6.2.2  Attribute El€mMents......cocovmrmnmrmsmsssssssssssiissisisssssss s sssssssss s as 49
6.3 Property Atom EIEIMENLS ......cocovmvmrmsmsmsmsmssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssnssssns 93
6.3.1 Base Property Atom El€Ment ........oinminimssmsssssssssssssssssssssssssssssssssssssssssssssssasssss 93
6.3.2 String Property Atom Element........cccoiinnmimnnnmmssssssssssssssssssssssssssssssssssasss 94
6.3.3 Integer Property Atom Element ... 95
6.3.4 Floating Point Property Atom Element........cumnmsssssssssssssssssssssssssssssasasss 96
6.3.5 T Object Reference Property Atom Element........ccounnnmsssssssssnnmssssssssssssssssssssssssssssssss 96
6.3.6 Date Property Atom Element .......ccommmmsmsmsmmsmmssmssmsmssnsmsssssssssssssssssssssssssssassssssssssssssssssssasasss 97
6.3.7 Late Loaded Property Atom Element..........ccurnmrmnmsmsmsmsssmsssssssssssssmssssssssssssssssssssssssssssssssssesses 99
6.3.8 Vector4f Property Atom Element........ccoconnmnmsmsmsmnsssssssssssssssssssssssssssssssssssssssssssasssssssssss 100
6.4 Property Table ... 101
6.4.1 Element Property Table.......mssssssssssssssssssssssssssssssssssssssssssssssssss 102
7 Shape LOD Se@MENT.....ccuiuiccsmsissssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssensanss 103
7.1 General Shape Lod Segment ... 103
7.2 Shape LOD El€MENL ....cocuiuieimsmsmsmssmsmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssasssssssssssss 103
7.2.1 Base Shape LOD Element ..o ssssssssssasssassssssses 103
7.2.2 Vertex Shape LOD EleMent......cccuiiinmnsimsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssss 104
7.2.3  Tri-Strip Set Shape LOD Element ... 119
7.2.4 Polyline Set Shape LOD Element ... 119
7.2.5 Point Set Shape LOD Element.........cournmrmnmnmsmsmsmsmssssssssssssssmssssssssssssssssssssssssssssssssssssasssssssses 120

Page



7.2.6  Null Shape LOD EI€MENLt .......cciiiimsmsmsmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 121
7.3 Primitive Set Shape EIemMent ... ssssssssssssssssses 121
7.3.1 Lossless Compressed Primitive Set Data ... 123
7.3.2 Lossy Quantized Primitive Set Data ........cccumnsmsmsmsmsmnmnmnssssssssssssssssssssssssssssssssssssssses 125
8 Geometry SegMENtS. ... ——————————————— 130
8.1 General GEOMELrY SEGMENLS .....cccviirimsmsmssssssmssssssssss s s n s s 130
8.2 STEP B-ReP SeGMENL .....cccciiminnsmimssmsmimsmismsmssnsssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 130
8.3 XT B-Rep Segment.....mmimsssmsssssssssssssssss s s s 130
8.4 JT ULP S@BIMENT ..ucuierirciasessessssesssssesssssssssssssssssssssssssss s s sssssss e ssas s s e ssass s s s s s assss s ans 130
8.5 JT LWPA S@GIMENT ....cciiiicinismssssssmsmsssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssssssssssssssssassenes 130
8.6 Wireframe SeZMENt..... ... sess 130
8.7 JT B-Rep Element (deprecated) ... 131
9 1 = T D B T Y= o 1 L) 4 132
9.1 General Meta Data SeZMENt........ccuiimnmmimsmmmsssssssssssssssssssssssss s ssssas 132
9.2 Property Proxy Meta Data Element........cccocvvmvcvmnnnmnmmmmmmssssssssssssssssssssssssssssssssssssnes 132
9.2.1 Date Property VAlUe ... sssssssssssssssssssssssssssssssssssssssssssssssssssseses 134
9.3 PMI Manager Meta Data Element........csssssssssssssssssssssss 135
9.3.1  PMI EDNHtIES .o ssassssns 138
9.3.2  PMI ASSOCIATIONS. c.ciuiimsscrmssssmssssmssssmssssmssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssassnnnssens 160
9.3.3  PMI USer AtIIDULES ..o sssssss s sssssssss s sssss s sass s ssassssssssasens 162
9.3.4 PMI String Table ... ssssssssssseses 163
9.3.5 PMIModel VIEWS ..o ssasssssssaiss 164
9.3.6 Generic PMI ENtities......ccuirimnssnsssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaeas 166
9.3.7  PMI CAD Tag Data....ccumsnmnmsesmssmssssssmsssssssssssssssssss s sssssssssassssssssassssssassssssssassssssassssssssasens 171
0.3.8 PMI Polygon Data ... ssssssssssssssssssssssssssssssssssssssssss 173
10 Data Compression and Encoding.......commmmsssssssssssssssssss 177
10.1 General Data Compression and ENcCOding ........cccuimmnmsissnsssmssssssmssssssssssssssssssssssssssasas 177
10.2 Common Compression Data Collection FOrmats.........ccuummnsmnsmsssss 177
10.2.1 Int32 Compressed Data PacKket.....c.ummmmmmmmmsmssmssisssssssssssssssssssssssssssssssssssssssas 177
10.2.2 Int32 Compressed Data Packet MK. 2 ......cinmmmmmmmssnssmssssssssssssssssssssssssssssssssssasas 183
10.2.3 Float64 Compressed Data PacKket ... 189
10.2.4 Compressed Vertex CoOrdinate AITay ... ssssssssssssssssssssses 193
10.2.5 Compressed Vertex NOrmal AITaY ....umsmmmmmsmssssssmssssssssssssssssssssssssssssssssssssssssssssssses 194
10.2.6 Compressed Vertex Texture COOrdinate AITay ......smssssmssssssssssssssssssssssssasas 197
10.2.7 Compressed VerteX COlOUI AITAY ....cmmsmssmsmsssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssasss 198
10.2.8 Compressed Vertex FIag ATTAY ....cunmmmmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 201
10.2.9 Point QUantizer Data......ccummmimsmmsmsemssmsmssmisssssssssssssssssssssssssssssssss s sssssssssassnssasss 201
10.2.10 Texture QUANtiZer Data......ccimemsmsmsmmsmmsmmsssssssssss s —————————————————- 202
10.2.11 Colour QUANTIZET DAt .....ccceeerrrerrsesesssssssmsnssesssssssssssssssssssssssssssssssassssassesssssssssssassssassesnssssnssssassnsns 202
10.2.12 Uniform QUantizer Data......cummmsmsmssmsmssmsmsmssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssassssssssssasas 204
10.2.13 Compressed Entity List for Non-Trivial Knot Vector ... 204
10.2.14 Compressed Control Point Weights Data ... 208
10.2.15 Compressed CUIrve Data ... sssssssasas 209
10.2.16 Compressed CAD Tag Data ... s 212
10.3 Encoding AlGOrithmS.....iiiinsssssssssss s 215
10.3.1 Uniform Data QUantiZation........cccimiisnnssnssssssssnssssnsssssssssssssssssssssssssssssssssssssssssssssssssssassnsns 215
10.3.2 Bitlength CODEC ....coouunmsmmmsmsmsmssmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s s ssasssssssssssssssassssssans 216
10.3.3 Arithmetic CODEC ....coovrmimimsmssssssssssssmssssssssssssssss s sssssss s s s ssss s s sssssssss s nns 217
10.3.4 Deering Normal CODEC ........coimmnmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 222
B0 T A 1 J00) 101 00 Q) () 224
11 Common Data Conventions and CONSTIUCES........omimsmsmsmsssmsmssssssssssssssssssssssssssssssssssssssses 225
11.1  General Data Conventions and CONStIrUCES......mmsssssss————————, 225
11.2  Late-Loading Data ... s ssssssssssssssssssssssssssssses 225
11.3 TOC Segment LOCAtiON ... s s 225
0 5 L 3 1= s 225
11.5  EMPLY FIeld s s sssssssssssassssas 225
11.6  Local version NUMDETS ... s 225
11.6.1 Version NUMDETS ...ccmmsmmsmsmsmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssasas 226



3 1 T2 B T ¢ T £ 11 228

11.8  Scene graph CONSIIUCHION ... s 228
11.9 Metadata CONVENTIONS ..couiieiimsmsmsssssssmsssssssssss s ssss s sssssss s s sssssss s s s snsssasasssessans 229
11.9.1 CAD ProOPerties...oiisisismissssssmssssssssssssssssssss s s e 229
11.9.2 PMI PrOPerties ..occimsimsmsssmsssssssmsnssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnssssssssses 234
11.9.3 Tessellation Properties. ... s sssssssssssssssssssssssssssns 331
11.9.4 Miscellaneous ProPerties ... sssssssssssssssssssssssses 332
11.10 LSG Attribute Accumulation SEMAaNtics ... —————— 333
11.11  LSG Part StrUCHUT ... s 334
11.12 Range LOD Node Alternative Rep Selection........coumssmimnnsmsssmsssssssssss 334
11.13 Brep Face Group ASSOCIAtiONS......cccimnimmsssmsmsssssmssssssssssssssssssssssssss s sssssssssssssses 334
11.14 Handling of different states / variants in a ISO 14306 file .........ccoosriinrrisrnsesrsesrsssesnns 335
0 0 3 20 (=) 1 Lo . 336
0 S L 1 125 1 1 2 1 €, 337
0T ST 2 2 T £ 0001 337
11.15.2 Issue - Missing specification in the ISO........cccinnnnnnnn e ————— 337
11.15.3 Recommended SOIULION ..o ssssssssssssssssssssssssssssasssssssssssssssssssans 337
11.15.4 Issue — Protection of data ... ssssns 339
12 Conformance reqUIiremMentsS. ... ————————————————————, 341
Annex A (normative) Information object registration ... ———— 342
Annex B (informative) Object Type Identifiers ... 343
Annex C (normative) STEP B-ReP....ciisssssssisssssssssssssssssssssssssssssssssssssssssssssssssssses 346
Annex D (normative) STEP SChema ... 350
Annex E (informative) Coding Algorithms - An Implementation ..........cooommssnmsesssesssssesenes 422
Annex F (informative) Hashing - An Implementation........ssn 458
Annex G (informative) Polygon Mesh Topology COder .........ccummmmmmmmnmnsmnmmmmssssssssssssssssssssssns 461
Annex H (informative) XT B- Rep SEZMENL ......coriiimrnmsmsmsmsmsssssmsssssssssssssssssssssssssssss s 480
Annex I (informative) XT B- Rep data SegMeNt .......ccoimrnsissmsmsmsmsssssssmssssssssssssssssssssssssssssssssssssans 486
Annex J (informative) PMI Data SEZMENT .........ccoiiiimismsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssss 570
Annex K (informative) Mapping table from ISO 10303-42 to XT B-Rep.....c.ccuorseresesesesesesnsenns 571
Annex L (informative) JT B-rep Segment.......cccoommmismsmsmsmsmsmssmsssssssssssssssssssssssssssssssssssssssseses 577
Annex M (informative) Wireframe SEGMEeNt ........ccouimmsmsmmsmssmsmsmsmssssssssssssssssssssssssssssssssssssssssssns 604
Annex N (informative) JT ULP SeGMENt........cccovnmniminmsssmsssmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 608
Annex O (informative) Change HiStOTY ... 663
123 10) 007 e = 0] 1, 664



		2026-06-24T13:53:12+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




