


ISO/TC 184/SC 4 CD

ISO

PDQ
184/SC 4

ISO

NWI

CD

16

PDQ

ISO/TC



5.

11
1.2

2.1
2.2
2.3
2.4
2.5
2.6
2.7

3.1
3.2
3.3
3.4
3.5
3.6
3.7

4.1
4.2
4.3
4.4

PDQ-S

51
5.2
5.3
54
5.5
5.6
5.7
5.8
59

6.1

PDQ-S
PDQ-S



11 e,
1.2 SASIGPDQ .

1. ISO/TC184/SC4

PDQ e,

2.1 IT
2.2 IT
2.3 STEP ISO 10303

2.4 PDQ ..

2.5 PDQ
2.6 PDQ

2.7 PDQ

2.8 PDQ
.1SO/TC184/SC4



10303 STEP

STEP

AP240 1SO 10303-240

AP240(1SO 10303-224

1.2 PDQ
STEP
CAD
PDQ Product model Data Quality)
PDQ
2006
2006 4 CD

PDQ

3

IT CAD/CAM/CAE

ISO/TC184/SC4 ISO

STEP

AP240 2005 12 ISO/CS

DIS

3 CAD

3 CAD

ISO/PAS 26183

ISO/TC184/SC4
ISO/TC 184/WG 12

2005 7
ISO 10303-59

ISO/TC 184/SC 4 CD

ISO/TC 184/SC 4



2005 3 ISO/TC 184/SC 4
PDQ-S
ISO/TC 184/SC 4 cD
2.2
PDQ
2.3
2005 5  SASIG PDQ ( )
2005 6  ISO/TC 184/SC 4
2005 7  NWI NWI ISO 10303-59
2005 9 ISO 10303-59 WD
2005 10  ISO/TC 184/SC 4
2006 3 ISO 10303-59 D

2006 3 ISO/TC 184/SC 4

2.4
PDQ WD CD ISO/TC 184/SC 4

ISO/TC 184/SC 4

2.5

2005 7 NWI ISO 100303-59 2005 10

WD

2005 10 ISO 100303-59WD 2005 10 ISO/TC 184/SC

ISO 100303-59CD 2006 2



2006 3 ISO/TC 184/SC 4 ISO 100303-59CD

CD
2.6
schema
ISO/TC 184/SC 4( )
ISO
SASIG
OTF(Open Technical Forum) ISC(International STEP
Center meeting)
NWI
2.7
3
3 1SO10303-59



3.2

3.3

3.4
17

IT
ISO TC184/SC4
NWI CD
EXPRESS
3
1 8 3 17

(NWI)



3.5




10

11

12

v

10

11

12

\ 4




3.7

10

11
12
13

14
15
16
17




ISO/TC 184/SC 4

12 8
2005 6
184/SC4 WG12
CAD PDQ
NWI ISO 10303-59
ISO/TC 184/SC 4
10 ISO/TC 184/SC 4

ISO/TC 184/SC4

WD

7 9
ISO/TC 184/SC 4
ISO/TC 184/SC 4/WG 12
PDQ WD N3801

PDES Offsite ProSTEP
2005

WG12

1ISO 10303-59

NWI 20
1SO 10303-59

ISO/TC 184/SC4

ISO/TC
PDQ
2005
NWI
PDQ
1SO 10303-59 WD

100
N3801
ISO/TC 184/SC 4
CAX Implementers Forum
ISO/TC 184/SC 4



4.2

2005 10 WD ISO/TC 184/SC 4
CD 2005 10 ISO/TC 184/SC 4 WG12
CD Integration Meeting
WD 55
WD 5
WD
2006 2
CD ISO/TC 184/SC 4 ISO 10303-59
EXPRESS
CD
2006 3 ISO/TC
184/SC 4 Issue List



4.3
2005

2005
Draft
WG12
55

2006

Forum

12

ISO/TC 184/SC 4

WG12

Dougras Cheney

Open Technical Forum

ITItechne
10 ISO/TC 184/SC 4
PDQ PDQ
WG12

ISO/TC 184/SC 4

PDQ
STEP

PDQ
ISO/TC184/SC4 WG12

1SO10303-59

STEP

10

K.Hanten

Measurement

PDQ NWI
PDQ

PDQ

PDQ-S

Working

STEP

ISO/TC 184/SC 4

Open Technical

K.Hanten
Threshold

CD



4.4

9 |10 |11 |12
L (SRS S E— -->
>
9 |10 |11 |12
(@) O (@] (@]
[ J [ J [ J [ J [ J [ J [ J
[ J [ J

11




5. PDQ-S
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5.2 PDQ-S
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5.3 PDQ-S

PDQ-S

Overall model structure
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_inpection_result

representative

result_specific_accuracy S[0:?]]

(3,shape data_guality_measurement_accuracy )

TnSpected_shape_representation|

_extreme_value S[1:7]
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ETILIEIZBWLWTEZ TSI E

« shape data criterion[Z (X ¥ B E % ( measurement ) HAHE
— ¥IBRE# ( measurement ) D% \criterion(X&H DD H ?
— AD¥IErtmeasurement
— measurementh R TH, BEDmeasurementhH5DTIEL ?
— Inspectiond 51D HEEERT DN EHY
— measurement®7ELMFI (& ?
-> HH:measurement%BIZ9 A EIZERMIZ T E L

« data_quality _inspection_report_itemld, measurementH HE
— data_quality_inspection_result(d, data_quality_criterionD#&Rz& kIR
— data_quality_inspection_report_item(&, measurement®#ER%EKIT
— Requirementh 5 FERMIZ) B Dmeasurementz S BT 555 HY

> HH: B R XT 2 measurementDEZABE SN TULVEW=HITRELL
TWAESIZEBS (>HREBEOR—USRE)
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ETIEICBWNTEATWAILE

« report_control(X, genericiit¥E TH 5.
— product_data_quality _representation_schema T &
— Reporth’$H 5 - LERTET B.
— FH#B1E(E, shape_data_quality_criteriaT{To L EHY
-> HH: EARMIZEZGL
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ETIVIEIZBWLWTEZTILNSIE

quality_criterionMH T AT, 158%EEL T, thresholdlE, shapelZ#F->TLY
FELL-.

-> HH: T &

report_item/N 5, measurementD B EIL, FEFLFEL-.
-> HH: BTEED &Y

inspection_resultM YT R TEEBRMNDYIZ, FDEEZreportEHTEL
inspection_report_itemZz YT 24 TILLTHELT-.

—> HH: outline report|Zmeasurement® #{XOviolationD#ZFEMHEEL THI=FHELVD
CETLEIM ? F5F2ET B report itemD T (E < Dviolationl ZXt i3 5) HY
REHBEIZGEo TLEILIBERALET.

3E, pageMISRICKDOYICAT—IFDITELT-.
-> HH: TEHHRTY.
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5.4

5.4.1 Criterion Measurement

~1/100

5.4.2 inspected_geometric_model

overlapping_faces

face
face
multiply_defined_face
face
SASIG  G-FA-EM
SASIG  G-FA-EM face
fase
overlapping_shells
Shell
shell
multiply defined_shells
Shell
SASIG  G-SO-EM
G-SO-EM solid solid

multiply defined_shells

shell
overlapping_solids
Solid
solid

multiply defined_solids

face
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solid
SASIG  G-SO-EM
G-SO-EM solid solid

solid
calculability of surface area

surface( face )

face

face  Shell Solid
infinitesimal_length_edge (G-ED-TI:
inspected_edge

inspected_geometric_model
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5.5
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5.6

(error)

() (Static Accuracy) (Dynamic Accuracy)
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(Precision)( )

(Error)( ) ( )
(Error)( )
C. ( )
(error)
(error)

() (Accuracy)

ISO 10303-43

representation uncertainty_measure_with_unit
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5.7 CAD

2005/12/04 EILBEILK-/IMk—1h
PDQ-STEHETILESEB T HIHEE)

* RilEE

-WAETILORERREIERRBAVIVEET
)L (manifold_solid_brep) &9 5.

-BAETIVE, IKERITIEDESTHEAL
LTH>.

-BER-TEREXRRETEHHZEE, TALTERIC
L OHEESAETIVIZCEDS.

- A R EGHMEERIE, BT EAZELD.

face_surface, edge_curve, vertex_point
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2005/12/04 EIUEILK-/NMA—th
PDQ-STERHDETILEZSEIT HHEEE)

* R
-EICE DT —TIRETILERWS.
ENTITY face based_ surface model
SUBTYPE OF (geometric_representation_item);
fosm_faces : SET [1:?] OF connected face_ set;
END_ENTITY;

- Y —DIRETILETDBRETILOAVTIR
MEREIL.

- VT JUIZE DY =T RETILEAL
shell _based surface _model ------ o open_shell
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2005/12/04 EWE I K-/MA—1

PDQ-STE D ETILES BT HAEKE)
*RRE B ETILDA AR ADISFR.

(1) PDQ-SHAFvI T HHBETILDIT7AILIC
face_based_surface model Z#i8iA#H, SHE.

> BEETILDIT7AINERET B EITHS.

(2) PDQ-S774J)LIC face _based_surface_model

CRIFDIVTAT4=HAEL, TNZTERT S
TRTDHEZ, inspected facebL TSIBT 5.

— AVTIALDEE DR AEHIF X EE.
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5.8 SASIG

PDQ SASIG Strategic
Automotive product data Standards Industry Group
2005 5
SASIG PDQ-WG
SASIG PDQ-WG
20056 5 25
2005 5 SASIG ISO/TC 184/SC 4 PAS
SASIG PDQ Guideline
ISO/TC 184/SC 4 SASIG PDQ Guideline
PAS 2005 9 ISO/PAS 26183

Comparison of the SASIG PDQ Guidelines and the ISO TC184/SC4 PDQ-S
May, 2005

Japan PDQ-S Project
1. Preface
ISO TC184/SC4 PDQ-S project aims at international standardization of Product Data Quality
information representation. It is envisaged that comparison from various point of view of the
intended standard with the SASIG PDQ Guidelines, which is a preceding and rigorous
challenge to resolve PDQ issues in automotive product development, is meaningful for
confirming situations of two standards and for thinking about appropriate collaboration of
developing organizations.
2. Comparison of the two standards
(1) Situations of the specification documents
The SASIG PDQ Guidelines is an automotive industry standard which is intended to cover all
the concepts and recommendations to eliminate repair or redefinition of product data that
occur in real life collaborative automotive development processes.
The PDQ-S will become an International Standard (IS) intended to be used in all
manufacturing industries for quality assured collaborative product development.
(2) Target industry and application
The SASIG PDQ Guidelines targets product development in automotive industry though

similarity of PDQ issues in other industries may make it also effective outside automotive
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arena. The PDQ-S targets product development of all manufacturing industries.

(3) Purpose

The SASIG PDQ Guidelines aims at elimination of repair or redefinition of product data in
automotive product development processes. It enumerates concrete examples of low quality
data which causes repair or redefinition, and defines measures how to remove them in
today’s product development environment (CAD, etc.)

The PDQ-S aims at standardization of formal representation of PDQ information for
promoting exchange and sharing of quality information and hopefully for improving product
development environment.

(4) Usage scenario envisaged

It is understood that quality check at the time of product data exchange based on the
Guidelines will be a main usage scenario in the SASIG PDQ Guidelines case though quality
stamp may be exchanged in the future.

Usage scenarios of the PDQ-S include declaration, assurance, detailed quality information for
use in quality healing and comparison of data quality before and after data exchange.

(5) Definition of PDQ

The SASIG PDQ Guidelines defines PDQ as “a measure of the accuracy and
appropriateness of product data combined with the timeliness with which those data are
provided to all the people who need them”.

The PDQ-S defines PDQ as “degree of satisfaction of requirements of a product data

on its function, performance and appearance”.

(6) Characteristics and representation of standard

The SASIG PDQ Guidelines categorizes data quality related troubles in real life product
development and explains the nature of the issue, explains how to measure, explains
supplementary information and shows recommended practice in natural language.

The PDQ-S tries to standardize representation of quality criteria for 3D shape data,
representation of measurement, representation of inspection result and interface of quality
information with variety of product data representations including STEP style representation.
Representation of the PDQ-S is completely conformant with other SC4 standards, namely
computer sensible representation by entity data types by the use of specification description
language: EXPRESS. Computer sensible representation is important for unambiguous
understanding of the standard and for easing implementation by related IT system vendors.
(7) Scope of standard

The SASIG PDQ Guidelines targets all the product data related to product development.
Criteria are categorized in CAD data and CAE data. CAD data are further categorized in
Geometry, Non-geometry and Drawing.

The PDQ-S limits its target to product shape data and categorizes criteria in consistency with
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model structure, appropriateness as a shape model and compliance to tools.
Appropriateness as a shape model is further categorized in Geometry and
Geometry/Topology.
(8) Out of scope issues

The scope of the PDQ-S is narrower than that of the SASIG PDQ Guidelines since the
former limits targets to formal representation of quality of 3D product shape data.

Issues which are left for future enhancements and reasons are;

- Aesthetic quality

Evaluation technology of aesthetic quality is not yet established though practical methods for

evaluating smooth highlight lines or smooth curvature distribution are used.

- Consistency of product shape with tolerance information

Only requirement is treated but more detailed specification is left to future improvement of
CAD systems.

- CAE

Evaluation technology of CAE data quality is not yet established though some pragmatic
evaluation may be possible.

- Downstream requirement (CAM, Die design, etc.)

Importance is well understood but formal representation of requirements or inspection results
is not yet established.

Items which are not treated in the PDQ-S are requirements from some application specific
view. Further research work is required for the modeling of these requirements. More
essential discussion is that quality of product, that of product model and that of product data
can not be discretely separated. There are overlaps. How to cope with these overlaps will be
the keen issue for the future establishment of quality model.

3. Summary

SASIG is proposing to transpose the SASIG PDQ Guidelines as a PAS. It is a wise way to let
broader community know the existence and contents of the guidelines. But, PAS is regarded
as an intermediate reference document and its life is limited. For registering a document as a
PAS, future change to make it closer to SC4 standard style is required, and future
international standardization plan is also required.

Since the difference between two standards is small, the PDQ-S project will not oppose , or
more welcome, to situate the standard as a successor of the SASIG PDQ Guidelines.

The SASIG PDQ Guidelines aims at resolving today’'s problem. The PDQ-S aims at
appropriate capture of the product data quality for promoting exchange and sharing of quality

information, which will promote improvement of product data quality and also improvement of
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product development environment such as CAD systems.
Maximum use of the achievement gained by the use of the SASIG PDQ Guidelines in the
development of PDQ-S will lead us to near future establishment of quality equipped

(guaranteed) product development.

END
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5.9

591

AEF—IDFII(E BERMICHEBETF IV IZT., TORRICHLTAAMEGEREMA . E
[CRIEAHBNIZBEEZMEL T, BE#SBMNEFIvI TRYUMERETIEVNSHAIILDOBYIRL
TI330DET S4B BN EFzyIIZBELTIX, Step Tool ELTHEREDH2 EPM & ®D
ExpressDataManager V4.7.036 ZfL\%,

59.2

(1) RF—TDBHHENER

AF—VYDEZRTITOL T HBITRHINTODE OO DRI H LA, HBEZERAF—TIZEALTIEILL
TOEEAREINSIENEFELLY;

v TYPE W ENTITY DERIEF L7 ILT7RYNABC:--)IETHD

v REFERENCE FROM TIXMUH LEFATT S

v' END_SCHEMA D#IZRAF—IL%EFRTDH L&

S ENTITY Z7IILI7RUMNEIZLE—ERZEZRLTLASD TS RSN, REFERENCE FROM

DFEUVHLEZRRLEZFZUTIZRYT,
SCHEMA product_data_interface_schema;
REFERENCE FROM PRODUCT_DEFINITION_SCHEMA -- 1SO 10303-41
(product_definition);
REFERENCE FROM PRODUCT_PROPERTY_REPRESENTATION_SCHEMA-- 1SO 10303-41
(shape_representation);

REICAEF—TEZDFERDOHZELITIZRT,
END_SCHEMA;--product_data_interface_schema
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(2) Entity Name D&
I T4T1%F, EARAIZ 1SO10303 IZTTHEHNWNWBREEIZHSIONIEL THD. TDLSLEEAND
TEDIVTATA4RIZEALTIEIRAZA NS EHESN S,

No Entity

2 | calculability of ceter_of gravity v' (Editorial) - Calculability_of center_of _gravity
T T v Step center centre

v AP203 Ed2 centroid

3 | Curvature_line_of surface Curvature_line_on_surface

4 | Edgeloop_not_closed Edge_loop_not_closed

5 | Highlight_line_of_surface Hightlight_line_on_surface

6 | Highlight_line_of_surface Hightlight_line_on_surface

Intersecting_void_with_other

8 | Irregular_bspline_curve Irregular_b_spline_curve

9 | Irregular_bspline_surface Irregular_b_spline_surface

10 | Length_measurement AP219

(3) REFERENCE FROM )&
EEINT- PDQ RF¥F—TDH|Z, REFERENCE FROM D{FEWA MR LLEEmMNH D, CHILTTYPE
% REFERENCE LTWABE. ZDERNHOMCOMYAENTNEIDHENHZ1EWNSTETHD,

LTI BGHZERY;
SCHEMA test_schema,;
REFERENCE FROM measure_schema

(unit);
END_SCHEMA,;

M T make long form 9 3ETFTRRDESHITS—IZ4HS, DFY TYPE unit DEAENELIAFEN THLY
DT, TYPE MNE(Z/EH-TLVS,

Wed Feb 22 08:50:03 2006
EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥1S010303-59¥test_unit.exp

Compilation result of
EXPRESS Schema : TEST_SCHEMA
in source file : D:¥PDQ¥1S010303-59¥test_unit.exp

ERROR :Line 2534: Empty SELECT type interfaced. in TYPE declaration.
Type: UNIT
0 WARNINGS detected.
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1 ERROR detected.
You must correct the EXPRESS Schema.

SCHEMA test_schema,;
REFERENCE FROM measure_schema
(named_unit,
derived_unit);
REFERENCE FROM measure_schema
(unit);
END_SCHEMA;

ZD&EKSIZ, TYPE # REFER §5HIIZZDRABTEFLAATHEL

Wed Feb 22 08:56:09 2006
EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥1S010303-59¥test_unit.exp

Compilation result of
EXPRESS Schema : TEST _SCHEMA
in source file : D:¥PDQ¥1S010303-59¥test_unit.exp

0 WARNINGS detected.
0 ERRORS detected.

ZFIT. INbDEEFRH>TEBEEZMAI-LT, UEOFVvIEITOTILNS,

@) IR—DTI2&KBBELRDAF—IDNEE
FITMAR-RBRBE T BXDAFT—IEBEHLETFIvIZEL-, TOREZLUTIZRT,;

pdi.exp
Tue Feb 21 23:21:57 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥pdi.exp

Compilation result of
EXPRESS Schema : PRODUCT_DATA_INTERFACE_SCHEMA
in source file : D:¥PDQ¥ISO10303-59¥pdi.exp

0 WARNINGS detected.
0 ERRORS detected.

pdqgc.exp
Tue Feb 21 23:24:18 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥pdqgc.exp

Compilation result of
EXPRESS Schema : PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA
in source file  : D:¥PDQ¥ISO10303-59¥pdqc_original.exp

0 WARNINGS detected.
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0 ERRORS detected.

pdqir.exp
Tue Feb 21 23:26:05 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥pdqir_original.exp

Compilation result of
EXPRESS Schema : PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA
in source file : D:¥PDQ¥ISO10303-59¥pdgqir.exp

0 WARNINGS detected.
0 ERRORS detected.

sdgc.exp
Tue Feb 21 23:27:12 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥sdqc.exp

Compilation result of
EXPRESS Schema : SHAPE_DATA_QUALITY_CRITERIA_SCHEMA
in source file : D:¥PDQ¥ISO10303-59¥sdqc_original.exp

0 WARNINGS detected.
0 ERRORS detected.

sdqgir.exp
Tue Feb 21 23:28:23 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥sdgqir_original.exp

Compilation result of
EXPRESS Schema : SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA
in source file : D:¥PDQ¥ISO10303-59¥sdqir.exp

0 WARNINGS detected.
0 ERRORS detected.

5) ARDAF—2ZHHELT- Long Form DENDZEER
FITHRRE-HBRBE T HAXDRAT—TEBHLETFvIELIz. CNIZESTAR PDQ REF—TEHAMN
FEATNS)Y—ZADELLRARAENDINENDHIBNTES, TOHKREZLUTIZRT;

pdg _main_Long.exp
Tue Feb 21 23:37:36 2006

EXPRESS Data Manager EXPRESS compiler version 9.5B.2004.01.23 diagnostics
Input files:D:¥PDQ¥ISO10303-59¥pdqg_main_Long.exp
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Compilation result of
EXPRESS Schema : PRODUCT_DATA_QUALITY_SCHEMA
in source file : D:¥PDQ¥ISO10303-59¥pdqg_main_Long.exp

WARNING: Line  467: ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE, cannot be instantiated.
Entity : BINARY_GENERIC_EXPRESSION

WARNING: Line 1270: ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE, cannot be instantiated.
Entity : GENERIC_VARIABLE

WARNING: Line 2469: ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE, cannot be instantiated.
Entity : QUANTIFIER_ EXPRESSION

WARNING: Line 2989: ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE, cannot be instantiated.
Entity : UNARY_GENERIC_EXPRESSION

WARNING: Line 3076: ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE, cannot be instantiated.
Entity : VARIABLE_SEMANTICS

5 WARNINGS detected.
0 ERRORS detected.

(6) FUNCTION X. RULE XDEE

FUNCTION X % Uf RULE XIZDW T, SEDFyv I TIEEAMEREBFvILNTETEL, Zh
DREMERRITFIVITRICIE. AVREVALRNILTDFIVIETIRENH DN, SEOEHFE
TIXZEDAEDET—IANFELELLEVNEIZ, FIyIA LR AEETHo 1=,
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59.3

Step
1 221
1 ( ) relationship

PDQ relationship

(a) Data_qauality_inspected_product_data_and_result_relationship ~  ------ pdgir.exp

(b) Shape_data_quality_inspected_shape_and_result_relationship ~  ------ sdgir.exp

(c) Erroneous_topology_and_geometry_relationship - sdqc.exp

(d) Inappropriate_topology_and_geometry_relationship ~  --—-- sdqc.exp

(@) (b) 2 () (d)
topology geometry Step
Relationship
FUNCTION RULE
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6.1
13 15

Len Slovensky
ISO/TC 184/SC 4 ISO 10303-240 Industrial

automation systems and integration -- Product data representation and exchange -- Part 240:

Application protocol: Process plans for machined products 2005
12 ISO/CS
6.2

ISO

10303-224 Industrial automation systems and integration -- Product data representation and
exchange -- Part 224: Application protocol: Mechanical product definition for process
planning using machining features

1S010303-224

1SO10303-224 2005 12 DIS
FDIS IS

XML
MIX MIX
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1ISO10303—59 CD CD

PDQ
PDQ

STEP
PDQ
4
ISO/PAS 26183 Strategic Automotive Product Data Standards Industry
Group — Product Data Quality Guidelines

PDQ PDQ
PDQ
3 CAD or PDQ
PDQ () JAMA ()
JAMA 2 3 CAD
PDQ JAMA
PDQ
PDQ
2 3
2 3
7.2
2006 3 6 ISO/TC 184/SC 4
CD CD
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PDQ

ISO/TC 184/SC 4

ISO
10303-59
3 IS
ISO CD
CAD
PDQ
PDQ
3 CAD
PDQ
3 CAD
8.
PDQ 1SO 10303-59
PDQ

ISO TC184/SC4
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ISO/IEC Directive
ISO 10303-1:

1SO 10303-11:
1SO 10303-41:
1SO 10303-42:
1SO 10303-43:
ISO 10303-108:
ISO 10303-109:
ISO 10303-214:
ISO/DIS 10303-224ed3:
ISO 10303-240:
1SO 9000

ISO/TC 184/SC 4 Standing documents

JAMA/JAPIA PDQ Guideline V4.0
JAMA/JAPIA PDQ Guideline V4.0 CAD
JAMA/JAPIA PDQ

JAMA/JAPIA PDQ

SASIG PDQ Guideline V2.0

JIS 2005
JIS 2005
JIS 2006 1S09000

http://www.sc4online.org

http://www.jama.or.jp/it/info_standard/index.html

http://www.jama.or.jp/it/pdg/index.html
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PDQ
SASIG PDQ ISO/TC184/SC4
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PDQ

11

16

PDQ
PDQ

12

17

12

17

18

17

PDQ

17

PDQ

17
17
17

PDQ

21

PDQ

29

PDQ

30
20

17

PDQ

17
17
17

PDQ

10
11

PDQ

PDQ

12

17
18

PDQ
PDQ

10
11

21

14

18

PDQ

12

15

17

PDQ
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49



1 1 PDQ

2005 5 18 ( ) 10:.00 12:30
ECOM ( )

PDQWG05-1-01
PDQWG05-1-02
PDQWG05-1-03
PDQWG05-1-04
PDQWGO05-1-05
PDQWGO05-1-06
PDQWG05-1-07
PDQWG05-1-08

16 11 PDQ
(1
( 2
SAISIG
New Work Item Proposal
NWIP Attachment
Working Draft

Isuue Log

(

)

(1)

)

CD

®3)

PDQ-S

PDQ

NWI PDQ CD

WD
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STEP

Data Binding
EXPRESS

(4) NWI
NWI

(5) WD

(6)

Valencia PDQ

5 23

SASIG PDQ-WG

Lillehammer

6 2 () 13:00 17:00

Valencia

WD

SASIG
5 25
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1 PDQ

2005 6 2 () 13:30 17:00
ECOM ( )

PDQWGO05-02-01 1 PDQ ()
PDQWGO05-02-02 SASIG PDQ
PDQWGO05-02-03 Comparison of the SASIG PDQ Guidelines and the 1ISO TC184/SC4

PDQ-S
PDQWGO05-02-04 International Standardization of Product Data Quality
(SASIG PDQ )

PDQWGO05-02-05 Common Resources and Guidelines for Identification of Common
Resources (WG12 N1044:2002)
PDQWGO05-02-06 PDQ-S Major Technical Issues ( )

PDQWGO05-02-07 PDQ-S Major Technical Issues ( )
PDQWG05-02-08 PDQ ( 1) ( )
1)
CD
(2) SASIG
SASIG 5/25 PDQ-WG
PDQ
PAS SASIG PDQ Guideline2.1 PAS

Transposition Document

(3) PDQ

Common Resource  Industrial data STEP PDQ-S STEP

SC4
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Part 43

B-Reps
SASIG Brep CSG Plant

(4)

Conceptual definition
A measure of the appropriateness of product shape data.
- Appropriateness is degree of satisfaction of requirements for efficient exchange and
sharing of shape data.
Practical definition
Organized collection of criteria that eliminates rework, repair or redefinition of product

shape data.

1
Quality Criteria
WD 1SO9000
criteria Threshold

quality criteria — quality check item ? (quality concern ? quality object ?)

threshold — criteria
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quality criteria schema - quality requirement schema
requirement

-

Measurment

WD /
InspectionResult

WD /

Product data interface
STEP 1SO10303

STEP

o - Valencia

7 6 () 930 12:00

Valencia
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1 3 PDQ

2006 7 6 ( ) 9:30 12:00
S-7 ( )

PDQWG05-03-01 2 PDQ ()

PDQWGO05-03-02 Valencia WG12 Shape + Parametrics: PDQ-S ( )
PDQWGO05-03-03 Valencia Report of PDQ-S ( )

PDQWGO05-03-04 WG12 Shape Representation (with WG3 T1) Meeting Minutes
PDQWGO05-03-05 1SO PDQ-S Technical Comments (D. Cheney)

PDQWGO05-03-06 International Standardization of Product Data Quality (Japan PDQ-S

project)
PDQWGO05-03-07 PDQ(CAD ) ( )
PDQWG05-03-08 SC4 PDQ-S NWI
PDQWGO05-03-09 SASIG _PDQ_Guidelines_v2revl ISO.PDF ( )

1)

(2) ISO/TC184/SC4 valencia
SC4/WG3/T1 R.Goult ITI

Transecdata D.Cheney

D.Cheney

Issue log

SASIG PDQ Guideline  PAS Transposition Document ISO
6 23 PAS

PDQ No 1SO

1SO10303

ISO
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(3) NWIP

7 6 sc4
NWI
WD 2005.9
CD 2006.3
CD 2006.4
CD 2006.7
CD 2006.10
DIS 2007.4
DIS 2007.11
FDIS 2008.4
FDIS 2008.7
IS 2008.10
(4) PDQ CD

7 21 () 10:30 17:00
WD
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1 4 PDQ

2006 7 21 ( ) 10:30 17:00
3 ECOM
3 B3-9

PDQWGO05-04-01 3 PDQ ()
PDQWGO05-04-02 DRAFT Minutes of WG12 Parametrics Meeting(Valencia, Spain)
PDQWGO05-04-03 PDQ lIssue log

@
(2) NWI ISO/TC184/SC4 valencia Issue

1SO Issue

ISO/TC184/SC4/WG12 Parameteric M.pratt

issue
3) Issue
PDQ-S
PDQS PDQS Point on _curve Part42

Point on_curve

PDQS Point on curve Point_ on_curve

SC4standard CAD

representation representation

requested acheueved
SDAI ID Part21
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/31 lIssue log

8/22 e-mail
8/29,30
9 21 SC4JNC
9/30 WD
entity entity
EXPRESS-G

10/15 1SO/TC184/SC4
10/18,19 ProSTEP CAX Implementers Frum

(4 1ISO
WD 2005.9
CD 2006.3
CD 2006.4
CD 2006.7
CD 2006.10
DIS 2007.4
DIS 2007.9
FDIS 2008.1
FDIS 2008.4
1S 2008.7

8 29 () 10:30 17:00
8 30 () 9:30 17:00

Issue
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2005

PDQWG05-05-01
PDQWG05-05-02
PDQWG05-05-03
PDQWGO05-05-04
PDQWG05-05-05
PDQWG05-05-06
PDQWG05-05-07
PDQWG05-05-08
PDQWG05-05-09
PDQWG05-05-10
PDQWG05-05-11
PDQWG05-05-12
PDQWG05-05-13
PDQWG05-05-14

1 PDQ
8 29 () 10:30 18:30
3  ECOM

5 s3

4 PDQ ()
PDQ-Comment-50817mod.doc(lssue log)
D.Cheney
ModelRevision0825.ppt

.doc

CommentsModelRevision.doc

.doc
PDQIltems_Ver01.xls

.doc
PDQCriteriaRev.doc
CommentTanaka.ppt
PDQ Issue
PDQ

PDQItems_Ver0l sy50828.xls

.ppt
.doc

Criteria

Schema
(_ ) Schema

1SO10303-108

schema schema

product_data_quality.schema,shape_data_quality.schema

1SO130303-42 Brep model
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Geometric Set

D.Cheney Measurement_control
Measurement
request
Local accuracy
(Portion accuracy )

quality_requirement
criteria
Measurement measurement_with_result sub/super

Criterion measurement attribute entity

Entity

() PDQ-S

measure_set

verification
[(€)
1. PDQ-S 1SO10303-42 B-rep
1SO10303-42
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2. PDQ-S

1SO10303-42
Criteria
(1) Criteria
PDQ C1 Cc2 Overlap
PDQ
Inconsistency 1SO10303-42
Dependency PDQ
Inappropriate PDQ
narrow, tiny, large
Inconsistency Inappropriate Inappropriate
Inappropriate
Irrelevance
JAMA/JAPIA PDQ measurement criteria
representation
)

Criteria
Inconsistency
(Inconsistent topology)

(Inconsistent geometory)

Solid CSG
ASSEMBLY
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Irrelevance?
(Irrelevant topology)

(Irrelevant geometory)

Solid CSG
ASSEMBLY

(_ ) Requirment Schema Issue

Constraction History CAD
PDQ
Surface model

Measure control statistical quality control D.Cheney

Long-term data Retention Validation criteria CAD

Long-term data Retention PDQ
PDQ
Pending
Value_renge part50 math_space Dr.Pratt
length, angle_value measure_with_unit

Geometric continuity algebraic continuity

(_ )Criteria
Criteria measure threshold 1ISO9000 1S010303-31
ISO TR 14601

Criteria

8 30 ( ) 9:30 17:00
3 Issue

Measurement schema
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Result schema

Interface schema
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1 6 PDQ

20056 8 30 ( ) 9:30 17:30
3 ECOM
PDQWG05-05-01 4 PDQ ()
PDQWGO05-05-02 PDQ-Comment-50817mod.doc(lssue log)
PDQWGO05-05-03 D.Cheney .doc
PDQWGO05-05-04 ModelRevision0825.ppt
PDQWGO05-05-05 CommentsModelRevision.doc
PDQWG05-05-06 .doc
PDQWGO05-05-07 PDQItems_Ver01.xls
PDQWG05-05-08 .doc
PDQWGO05-05-09 PDQCriteriaRev.doc
PDQWGO05-05-10 CommentTanaka.ppt
PDQWGO05-05-11 PDQ Issue .ppt
PDQWGO05-05-12 PDQ .doc
PDQWG05-05-13 PDQItems_Ver01_sy50828.xls
PDQWGO05-05-14 Criteria
Measurement schema
1)
Measurement entity
Measurement_with_Result entity Result
schema
Measurement Measurement_with_Result Sub/super
entity Measurement_with_Result attribute
Measurement Target
Criteria Measurement
Curve Brep edge
Geometric_set Curve
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Curve

Measurement_controle Report_controle
Measurement schema entity requirement schema
entity
Acculacy Error Thresold
Shape_quality_measurement_result result_schema

qguality_inspection_result result_schema

&)
Measurement schema
shape_quality_measurement
shape_quality_measurement_with_result
shape_quality_measurement_with_result  result_schema
shape_quality_measurement_with_result
shape_quality_measurement

shape_quality_measurement

Measurement
Criterion Measurement 9/12
accuracy error
Accuracy threshold 9/12

Declaration
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Requirement_schema.quality_product_representation Product
shape

Result_shema.quality_result_representation product definision

Result_shema.quality_result_representation shape_representation

Result schema
1)
Thresold
( )
Inspection_result criterion
Criterion measurement

Measurement_set

(2)
general_point_on_curve, general_point_on_surface
P42  point_on_curve, point_on_surface
measured_point_on_curve, measured_point_on_surface

measured_point

Interface schema

@)
entity

SDAI ID
DB persistent label

version

()
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P21 SDAI

P21 ID XXXX SDAI persistent label

9 22 () 930
WD
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1 7 PDQ

2005 9 20 ( ) 14:00 17:00

PDQWGO05-07-01 5 PDQ
PDQWG05-07-02 6 PDQ
PDQWGO05-07-03 Issue Log

—~ o~
~—

PDQWGO05-07-04 PDQ-S ( )
PDQWGO05-07-05 PDQ Issue list work( )
PDQWGO05-07-06 ( )

PDQWGO05-07-07 PDQ-S model structure ( )
PDQWGO05-07-08 PDQ Working Draft ( )
PDQWGO05-07-09 PDQ measurement ( )

1)
Result entity Result schema
Measurement schema
measurement Accuracy Measurement requested

specific accuracy accuracy set

Criteria Thresold
Representation
Contextg Context

representation relationship

2
Measurement schema

Measurement schema Requirement schema
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requirement

1)
1
Inconsistent Erroneous
IGES ( ) 1S010303-42
B-spline,
Irrelevant Inappropriate
non manifold edge edge
Part 42: manifold B-Rep=arc-wise connected,
CSG - shape model
logical irregularity
global smoothness application
application
3
« )
application
:shape model
:Assembly
Measurement
(1) large edge face gap
edge
face surface

NG

(2) accuracy

®3)
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SDAI ID
DB persistent label

version

Data Binding
(2) large edge face gap
entity

10 4 () 14:00
WD
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2005

PDQWG05-08-01
PDQWG05-08-02
PDQWG05-08-03
PDQWG05-08-04
PDQWG05-08-05

1 PDQ

10 4 () 14:00 17:00
5 515

7 PDQ ()
10303-59 Working Draft (2005 10 3 )
«C )
PDQ-S Structure ( )

Measurements and accuracies of PDQ-S( )

1SO10303-59 Working Draft

(1) Sc4
10

10

10

10

10
10

5

12

14

17
20

EXPRESS EXPRESS-G

WorkingDraft

WorkingDraft 1SO10303-59

WorkingDraft review

WG12Convinor Integration meeting

Measurements and accuracies of PDQ-S

(1) tiny_edge

length_calculation_accuracy

71



Vertices

Not Curve NG
Measurement
Not Result
Not
edge Surface face

(2) min_curvature_radius_of_curve

(3) max_distance_between_edge_and_surface
Edge
NG (Max )

criterion

Result

representative_distance_between_edge_and_surface

Report controle

Report_controle

Criterion

Curve

Not

Measurement max_ distance_between_edge and_surface

(4) max_angle_between_faces

(5) Maesurement ( )

Criterion

(6) Result

PDQ-S Structure ( )
(1) data_quality_measurement_item_group

max_distance_between_edge_and_surface
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data_quality_criterion data_quality_measurement_item

data_quality_measurement_item_group

(2) Product_data_quality_presentation_schema

Product_data_quality_presentation_schema thresold

Agree

Acculacy Geometric_acculacy

Product_data_quality_presentation_schema

(3) EXPRESS-G

( )

(1) Measurement_method
EXPRESS

ISO/TC184/SC4
SC4 CD
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1 PDQ

2005 11 7 () 9:30 12:30

5 5S-8
8
e PDQWGO05-09-01 8 PDQ ()
e PDQWGO05-09-02 PDQ-S International Standardization of Product Shape Data
Quality
e PDQWGO05-09-03 1SO TC184/SC4 HangZhou Meeting ( )
e PDQWGO05-09-04 PDQ-S SC4 ( )

e PDQWGO05-09-05 1SO TC 184/SC4 Meeting Minutes Hangzhou, WG12 Shape
Representation (Goult)
¢ PDQWGO05-09-06 10/13 PDQ

ISO TC184/SC4/WG12_N3801 (Date: 2005-10-14)
ISO/WD 10303-59: Product data representation and exchange: Integrated generic

resource: Quality of product shape data

e 10/13 PDQ
SC4
SC4 ISO 10303-59 PDQ-S
PDQWGO05-09-02 PDQWGO05-09-03
PDQWGO05-09-04 PDQWG05-09-05
(1) STEP
WG12
STEP STEP
STEP
WG12 Common Resource Context 1SO10303-43
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) 2 SCOPE

(3) Criteria/Measurement

(4) PDQ

e Product vs. Product_model vs. Pro. def Quality
e Location of Extreme Value

Measurement

(5) Entity
ISO 10303 entity

(6)
Issue log 12
D.Cheney 11 14

CD (2006 4 ) ( )

2005 11 7

2005 12 5
2005 12 27

2006 1 31 WorkingDraft SC4
2006 2 14 Review from SC4
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2006

2006

12 5

3

4

Review

5 SC4

30
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1 PDQ

2005 12 5 ( ) 10:30 12:30
3  ECOM

PDQWG05-10-01 9 PDQ ()
PDQWG05-10-02 PDQ-S Structure ( )
PDQWG05-10-03 PDQ-S ()
PDQWG05-10-04 PDQ-S ( )

PDQWGO05-10-05 PDQ-S measurement ( )
PDQWGO05-10-06 PDQ-S Criteria, Measurement ( )
PDQWG05-10-07 PDQ

« )
PDQWGO05-10-08 PDQ-S Structure rule ( )

ISO TC184/SC4/WG12_N3801 (Date: 2005-10-14)
ISO/WD 10303-59: Product data representation and exchange: Integrated generic

resource: Quality of product shape data

(1) (STEP )
WG12

STEP representation_context
Geometric_representation_context
Geometric_representation_context
CAD
STEP CAD

Part43 representation_context
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Part42 Geometric_representation_item
representation_context

Geometric_representation_context

(1) data_quality_representation_schema
schema 2 data_quality_criteria_schema

data_quality_inspection_result_schema

(2) criterion  criterion_with_measurement
criterion measurement
criterion_with_measurement
shape_data_criterion subtype

measurement

product_data_quality_criteria.schema criterion_with_measurement

measurement
measurement_item

product_data_quality criteria_schema measurement

(3) Product_data_quality_report
quality report

entity result

(4) PDQ

e Product vs. Product_model vs. Pro._def Quality
SCOPE
e Data_quality product data

(5) Entity

1SO 10303 entity
product_data_qurity, shape_data_quality
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(6)

Entity Where rule
Part42
Where rule
( )
(1) Criteria & measurement DI D HET (}8E) 12/12
(2) overall structure tRET (H=) 12/12
(3) entity & REL (K&) 12/16

(4) FIRE 2, 3E/ERL (HEE, A, M) @EZRE 12/19
(X E+EXPRESS-G+EXPRESS)

(5) EXPRESS-G {E ik (¥ #lIAR) (H) 12/26
(6) EXPRESS 4 () 12/26
(7) rule 3B/ (FERE, Be) 1/10

(8) scope tET (K&) 1/16

(9) fundamental concepts and assumptions BT (F[E) 1/16
(10) AR XEEKR (FBE, B, T/, F&ih, /MK) 1/16

(1) XELEL—BIE (K&) 1/30
(12) BX, RFBIEE (FHE) 1/31
1 24

Sc4
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1 11  PDQ

2006 1 24 ( ) 10:30 17:00
3 ECOM

FQS METI

PDQWG05-11-01 10 PDQ ()
PDQWG05-11-02  1SO 10303-59 WD
PDQWG05-11-03

e PDQWGO05-11-04 10 14 ( )
¢ PDQWGO05-11-05 PDQ-S PDQ-S measurement
( )
(1) (STEP )
WG12

Introduction
(2) data_quality_representation_schema
data_quality_criteria_schema

data_quality_inspection_result_schema

(2) criterion  criterion_with_measurement
measurement
measurement

Measurement

80



Measurement Critetia
Measurement
NOP

4 Measurement

(3) Product_data_quality_report

(4) PDQ
(5) Entity
Entity stable

(6)

SC4

(1) Criteria & measurement MFRDRET (FBE) 12/12 FH
(2) overall structure tRET (Ad) 12/12 FH
(3) entity HAREL (KE) 12/16 FEH

(4) BIFE 2, 3EER (EE BP, FHE) eRE 12/19 FH
(X E +EXPRESS-G+EXPRESS)

(5) EXPRESS-G 1E ik (FEifIAR) (Be) 12/26 EHY
(6) EXPRESS 4} (B) 12/26 EHY
(7) rule 3&70 (FE[E, Bs) 1/10 ZHY

(8) scope tET (K@) 1/16 FH

(9) fundamental concepts and assumptions tE] (FE[E) 1/16 FEdHY
(10) FAXEER (FBE, B, M, Gih, /MK 1/16 FEHY

(1) XELEL—EBIE (X&) 1/30
(12) BX&, RFBIEIE (FHE) 1/31
PDQ (CD)

(1) Introduction

entity
tolerance data

tolerance quality
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(2)Normative Reference
Part21,22

(3) Terms, definition and abbreviation
Part42 Part108
Quality measurement, Quality inspection result

Generic accuracy, specific accuracy

(4) Product data quality criteria
* Requirement criteria( )
» Representative data
. 3

. Context Data_quality_
criteria_representation

 Decipline Name

(5) Product data quality inspection result
Font Bold

Criteria inspection_result
entity

Long time data ratention

Criteria Measurement

Thresold Violation entity

(6) Shape data quality criteria
Criteria ERROR
CAD
inappropriate

Count_measure
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(7) Shape data quality inspection result

interger_mesure

Product data quality inspection result

(8) Product data interface

©)
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Annex A

Annex D Figurell

Annex E
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(2) EXPRESS,EXPRESS-G & &T

(3) Ad-hioc
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(6) AL
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PDQWGO05-12-08 Vico Equense ( )

PDQ-S Working Draft(2006-03-02)
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16 11 PDQ
2005 3 15 ( ) 10:30 17:00
ECOM C ( 4
PDQWG04-11-01 9 PDQ
PDQWG04-11-02 10 PDQ

PDQWG04-11-03
PDQWG04-11-04
PDQWG04-11-05
PDQWG04-11-06
PDQWG04-11-07
PDQWG04-11-08
PDQWG04-11-09
PDQWG04-11-10
PDQWG04-11-11

New Work Item Proposal

Annex to New Work Item Proposal

)

()
()

Change Management Project Review Questionnair

Standardization of Product Data Quality

Relation between PDQ information and product data

Lillehammer

Lillehammer

Issue Log

PDQ

Working Draft

(
Shape Representation draft minutes (Ray Goult)

)

1)
2005 2 27 3 4
ISO/TC184/SC4 PDQ
Lillehammer
(2)
ISO/TC184/SC4 Lillehammer PDQ
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NORWAY Lillehammer
WG3/WG12

NWI

NWI



NWIP

2005 3 30
3 31
(1)
CAD
SASIG  rework
TC213 nominal specification verification

surface model

scope Annex
(2) "potability"

CAD scope
shape data schema
shape data schema

interface
PDQ

PDQ

SASIG guidelines Table 5
surface G-SU-NT
egde point_on_surface point_on_curve
vertex vertex point_on_surface

point_on_curve, point_on_surfae
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point_on_surface

Sharp edge angle face loop edge

extensible select

Part 42
Part 42

binding
Metrics

distance between points

distance

distance
portability
CAD
CAD

1SO9000
Action
WD
scope

fundamental concepts and assumptions

WG
clause
Action
3/22
3/24 WG
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3/25 fix
3/30 sign off 1SO
NWIP
1) NWI
2)  Annex
3) Change Management Questionnaire
4) WD
EXPRESS schema

5) ppt

EXPRESS-G 1

schema
Normative reference
ISO/TC184/SC4 Valencia
WD

Foreword
Introduction
Scope
Normative Reference

Terms, Definitions, Abbreviation

PDQ_S Requiement schema
Introduction
Fundamental Concepts and Assumptions
Definition
PDQ_S Metric schema
Introduction
Fundamental Concepts and Assumptions
Definition
PDQ_S Mesured schema
Introduction

Fundamental Concepts and Assumptions
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Definition
PBQ_S_Shape_data-schema
A Short name
B Infomation object registration
C Complete interpretable listing
D EXPRESS-G
E Technical Discussion
+ Tolerance
F STEP binding
Bibliography

Index

requirement schema

target product data -(optional)-> (ex) pdq_s_product -(binding)-> product_definition

target representation -(optional)->

shape_representation

metric schema

max_distance_between_edge _and_face

-(optional) from-> (ex) pdq_s_face -(binding)-> face

-(optional) to-> (ex) pdg_s_edge -(binding)-> edge

requirement

pdqg_s_representation

-(binding)->

-(optional) violated_element-> (SUBTYPE OF point_on_curve) pdg_s_point_on_curve
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1.2 SASIG PDQ

17 5 () 9:30 12:00
SRP F
(SASIG Plenary JAMA)

SASIG-PDQ Lutz Voelkerath (ProSTEP) Oscar Rocha(Gallia/Renault), Pierre
GermanLacour(Gallia/PSA))

(JAMA ) (JAPIA)

PDQ IS
JIPDEC

SASIG PDQ Guidelines  PAS Rocha
PAS Transposition Document(Draft) SC4 PAS Harvesting
Team(O.Rocha, P.Lacour, A.Ohtaka, J.Raddak) L.Voelkerath A.Ohtaka
L.Voelkerath

5 Valencia  A.Ohtaka, O.Rocha, P.Lacour
PAS

2)PDQ NWI Mr. Ohtaka

‘Comparison...."

Seattle SC4 Workshop SC4 Experts
(1)SASIG PDQ (2)PDQ Tool Vendor
3) 1)
0.Rocha, (2)
Vendor SASIG PDQ
ITI TRANSCENDATA D. Cheney Valencia Vendor

3) 2005
ISO/Lillehammer NWI 20P

NWI Ballot

(resolution)

SC4 Valencia
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3)

4)

PAS SASIG PDQ Guidelines

PAS PAS
SC4
,SC4
(Formal Representation)
SASG SASIG PDQ Guideline IS
PDQ
ISO/PAS
Plenary SASIG ISO Project
L.Voelkerath SASIG PDQ ISO PDQ
SASIG
ISO/TC184/SC4  PDQ Guideline  PAS TF Oscar Rocha
TF
PAS SASIG PDQ Guideline SASIG
ISO PAS V2.1
SASIG PDQ Guideline2.0
SASIG PDQ Guidelines V2.1
SASIG 10 SC4
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1. ISO/TC184/SC4

ISO TC 184/SC4 & WGs Valencia
WG12 Shape + Parametrics: PDQ-S

2005 6 13 14:00-18:00 6 14 9:00-13:00 6 15 14:00-15:00
M.Pratt, R. Goult, D. Cheney, M. Ungerer, J. Haenisch, A. Ohtaka, O. Rocha, P.

German-Lacour, S. Yoshioka, S. Han, S. Cheon, H. Hiraoka

D. Cheney: ISO PDQ-S Technical Comments, Valencia Spain, June 13, 2005 (PPT., 22p.)

PDQ-S NWI WD PPT

D. Cheney PDQ-S
inspection method
inspection result schema  product data interface schema

requirement measurement

data binding
SASIG PDQ Guidelines  transposition 7 PAS
D.Cheney PDQ WD
WG12 convener integration workshop
CD

PDQ-S WD
ISO PDQ-S Technical Comments
D. Cheney PDQ-S
1.

ITI TranscenData Product Data Quality
Doug Cheney
Multi-CAD application developer 13 CAD Interoperability consultant 10

Ford Powertrain CAD reuse, STEPnet, CAD reuse for simulation, OMG CAD Services, SASIG

2. CAD Interoperability Process Improvement Challenge
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Downstream Model Divergence

Downstream Model Divergence Example

3. Potential PDQ-S Applications

1) Design reuse

Collaboration, simulation, tooling; Translation, migration; Concept to detail design

2) Data delivery
Release certification; Release acceptance
3) Parametric Design
Parametric construction history (looking back)
Parametric modification robustness (looking forward)
4) Long-term Data Retention (LDTR)

Archive model reuse assessment; Archive quality gate

PDQ check
Design Reuse for Simulation Process
Translation Verification Process
Long-term Archive Validation Process STEP
- PDQ-S
5. PDQ Problem Resolution Options
PDQ
CAD CAD/DX

PDQ
6. PDQ-S Criteria Comments
() Allow divergence from SASIG/VDA/JAMA standards?

(2) Criteria measurements to capture?

'mine field' approach
unacceptable cases
(3) Criteria data to support statistical quality control
(4) Add validation criteria to identify unacceptable changes
(5) Outdated criteria in SASIG PDQ analytic curve, analytic surface
(6) Incomplete criteria definitions narrow region

(7) Ambiguous criteria evaluation method non-smooth faces
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(8) Multi-measurement criteria large face gap, sharp face angle

min-max, len>threshold sampling

(9) Redundant criteria narrow face/narrow region/tiny face/tiny edge

(10) New criteria
narrow step, narrow volume, narrow space
- narrow step
non-parametric face

(11) Composite criteria Solid void + Narrow space

International standardization of product shape quality

NWI ppt
PDQ Common resource quality requirement
ppt
1)
PDQ p.5 - 3D

D. Cheney: Exchange is improved but design may not be improved
4. SASIG PDQ Guidelines  "Great challenge™ p.8
5. PDQ p.12
"sharing" - "reuse"
"A measure of degree of satisfaction of requirements for successful exchange and reuse of
product shape data."

6. Usage Scenario p.13 D. Cheney

7. Scope Out of scope p. 21

Aesthetic quality

Consistency with tolerance information validation D. Cheney

8. Justification to situate the standard as common resources p.22

R. Goult, M. Pratt common resource

WG12N1044.
- p23 (1) (10)
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9. Outline of the proposed EXPRESS Model for PDQ-S
Target industries p.26

Target ‘all industries’ SC4 Industrial data
Specification of inspection methods p.28

D. Cheney: acceptability unacceptability

R. Goult: 'procedure’

Inspection algorithm Interpretation of measured data

(2) Comparison of the SASIG PDQ Guidelines and the 1ISO TC184/SC4 PDQ-S
SASIG SASIG PDQ Guidelines PDQ-S

(3) Inspection result schema
pdg_s_point_on_curve
R. Goult Part42 point_on_curve
quality_shape_result_representation shape_representation
representation_relationship 1
product_definition  quality_shape_result_representation
entity resource entity
Integration

inspection result
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Q

product_
definition

representation_
relationship

quality_shape
result_
representation

quality _shape
| representation_
relationship

Q

shape_
representation

point_on_curve curve

1 quality_shape_representation_relationship

(4) Accuracy
measurement ?
D. Cheney
requested accuracy achieved accuracy
max-min accuracy plus/minus
1. comparison
2. global accuracy local (exceptional) accuracy
global accuracy local accuracy
global accuracy application context
unit of accuracy
(5) Quality requirement schema
Tolerance information  p.37 out of scope
guality model representation p.38 -
shape quality requirement representation p.40
guality_check_item p.40, 42, 43
R. Goult : topology, geometry( bad/insufficient ), geometry and topology
application data modeling
Local and global accuracy p.40
(4) application_context global accuracy

accuracy (optional) local_accuracy
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Value range p.41 - Part 50, Part 108, Plib

(6) Measurement schema

p.48

continuity: - ?7C G ?

distance deviation ?

miscellaneous  entity

entity
R. Goult: Minor technical comment
length_of_element length_value area_of_element
volume_of_element
(7) Inspection result schema
©)
(8) Product data interface schema Data binding
Implementation Part 22
- "data file or data repository"

Part 22 -> Part 22 . (attribute base identification?)
NOTE 2 p.61
1. B-Rep ? surface model ?

-> B-Rep . Surface model

‘externally defined' p.61
2. - "All curves and surface Part 42 has."
Extensible select STEP ?

- IGES model EXPRESS
Part21 22 example

3 use-cases

STEP

p.60 general mechanism of binding ?

-> Attribute based identification?

WG12 Plenary
PDQ-S
M. Pratt R. Goult PDQ-S
WG12 integration workshop
D. Cheney PDES long-term retention
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PDQ Harvesting
SASIG Guideline ver. 2.1 Quality stamp
Transposition paper

PAS 7 1

(1) Schedule

10 CD ( )
M. Pratt: WG12 convener (K. Hunten) integration workshops
2 CD 3
)
P. Benson ECCMA PDQ
1SO9000 ?

ISO TC184/SC4 HangZhou Meeting
PDQ-S

2005 10 17 20
Hangang Hotel, HangZhou, China
R. Goult A. Ohtaka, H. Hiraoka, K. Hunten,

WG3/T1 Shape + WG12 Parametrics PDQ-S WD EXPRESS-G
WG12 Convener K. Hunten Integration meeting
WD
STEP
STEP
Criteria

Vico Equense
Final integration meeting
CD CD
PDQ workshop SC4 PDQ task force
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Vico Equense WD

[1] editorial
(@]
introduction

o Overall model structure

data planning model introduction
Overall model structure Informative annex
Overall model structure page reference
o EXPRESS-G
entity e Part 11
[2]
scope
[3]
[3-1]
PDQ criteria product definition, shape representation, shape aspect

representation_context
optional attribute subtype attribute
‘empty entity” enumeration
[3-2] product_data_quality representation_schema
172
o representation_context data_quality criteria_representation_context
data_quality inspection_representation_context
representation data_quality criteria_representation
data_quality_inspection_result_representation
o data quality inspection_result_representation target product definition
1. product definition shape_representation
shape_data_quality _inspection_result_target shape_representation_relationship
shape_representation

general_product definition inspected_product_definition
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product_definition product definition_formation

2/2
© data_quality _criterion
threshold criterion threshold threshold
data_quality criterion with_threshold
measurement criterion measurement_method measurement_method
data_quality criterion with_measurement
o data _quality inspection_result_representation_item
data_quality inspection_result ‘representation_item’
o data _quality inspection_result
data_quality inspection_report_item

measurement_method data_quality_criterion

data_quality criterion data_quality inspection_result representation  context

data_quality inspection_result data_quality criteria_representation  context

[3-3] shape_data_quality_requirement_schema
1/15
© schema
shape_data_quality criteria_schema

o shape data quality criteria_repesentation_context

© general_accuracy
shape_data_quality criteria_repesentation_context request_general_accuracy
shape_data_quality criteria_representation
measurement specific accuracy general accuracy

shape_data_quality criteria representation request_general accuracy

o shape_data_quality criterion
measurement_method

o report_control
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rate of extreme data percentage  REAL
the extreme datum extreme datum
no_data
1. report _not required
2. report_control

extreme data

2/15
o shape data quality measurement_iem
context of inspected values context
o foot _point_calculation accuracy

perpendicular_distance_calculation_accuracy

3/15
o shape _data quality threshold by ratio

ratio REAL Part 41  ratio measure

o logical_threshold

Part 41  ratio_measure

entity ‘the’

BOOLEAN true/false LOGICAL true/false/unknown

© range_value with_unit
length_measure, plane angle measure
Part  entity/type
entity/type

range_component  maths_space

4/15
© erroneous_data
enumeration
entity
© erroneous_topology
erroneous_closed shell
o topological_not closed_edgeloop
egeloop_not closed
© inconsitent face_in_shell

erroneous_topology

6/15
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multiple_edge_in_loop multiple_vertex_in_loop

edgel vertex?2

non_manifold_vertex
non_manifold at vertex
multiply defined geometry

curve

7/15
tiny_curve_or_segment tiny surface or_patch narrow surface or_patch

'tiny' ‘narrow’

8/15
non_tangent *** non smooth ***

'tangent’ ‘smooth’

9/15

local_irregularity

10/15
non_tangent faces

"tanget’

11/15
accuracy_of brep_ model
brep
inappropriate_topology and_geoemtry relationship
brep
intersecting_ voids
intersecting_ voids with_outer

wrong_orientation _of shell

self intersecting_topology self intersecting_shell

12/15
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o environment_dependent data _restriction
high_degree-curve
high_degree linear curve
high_degree-surface
high_degree linear suraface
analytical geometry required
environment_dependent_data_restriction
environment_dependent_ restriction on geometry
environment_dependent_ restriction on_topology and geometry relationship

CAD

13/15
o fragmented edge unused patches hole in surface model

inappropriate_topology and geometry relationship

14/15

© measurement_item

distance_between vertex_and_edge

number of face references from shell

15/15

o size_of element

[3-4] shape_data_quality inspection_result_schema
1/4
o sheap data quality inspection_result target shape representation _relationship
inspection_result_representation representation  context shape_representation

representation context

o shape_data_quality-insepction_result_representation_context
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shape_data_quality-insepction_result_representation

2/4
o shape _data quality inspection_result representation_item
shape_data_quality inspection_result
optional
shape_data_quality _inspection_result with_ measurement_count
number_of measurements
shape_data_quality_inspection_result with violation_count

number _of violations

ANDOR

3/4
o shape_data quality inspection_result
shape_data_quality report_item

locations_of extreme value

1. shape data quality report_item
2. shape_data_quality report_item with_parameter value

target_elements

report elements, ploblem elements
o general surface general_curve

inspected surface inspected curve

4/4
o general ***

inspected ***

[3-5] product_data_interface_schema
1/2
© general ***
inspected_***
© product_definition

product definition product definition_formation
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2/2
O general ***

inspected ***

[4]
10303-59 PDQ-S CD
Vico Equense 2006 3 5 10
13:00-17:00 10303-59 PDQ-S CD draft
8:00-12:00 PDQ-S Integration meeting
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ISO TC184/SC4 & WGs Vico Equence Meeting
PDQ-S

2006 3 6 3 9

Castle Conference Room, Vico Equense, Italy

M. Pratt, R. Goult, K. Hunten, J. Haenisch, L. Klein, Song, A. Ohtaka, A. Soma, H. Hiraoka

HangZhou issue  Resolution CD reviiew

STEP

3/6 13:00-17:00 PDQ-S review

3/9 8:00-10:00 PDQ-S Integration meeting
10:30-12:00 PDQ-S review
3/7 3/8 review

Issues list  resolution
#4 product model result representation  cotext

- product_data_quality inspected product and result relationship  rule

STEP product data quality inspection_result schema IP STEP
context
#6 measurement criteria data_quality criterion

- OPEN

measurement method measurement
concept

measurement method criteria
Option 1 criterion  measurment entity
Option 2 criterion  measurement method measurement method
criterion where rule measurement method
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threshold redeclared

#9 shape data quality representation  result_general accuracy

. s[1:?7] s[0:?] [0:?]
shape_data_quality representation result general accuracy
general - global general
#11 report report_control
. report control s[0:?]
1
data_quality report_control data_quality criterion  report type ENUMERATION
ENUMERATION report summary report report
report

ratio_of extreme_data
shape_data_quality _report_control shape_data_quality report_control
ENUMERATION
#12 representation representation_item
N representation_item representation

item
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Report control: PreVicoEquense version

o shape_dat Eolisti i
dana_guality_eriterion m |h1.1 |_m;_n_rd¢r
quality_criterion
— h-nhﬂ'_uf_w!-lllj ihta_lasting_onky
1 number_of_

data_guality_ shape_dala_quality_ extrems_dat

repor_contred e par]_oomirol
rrpm_nqunl_tf: .
LR | FESSRSSSSSSSSSsSssm= . . rati_of_

H datn_guality i SUMMARY_REFORT

INEAWITHI AL ELEMENT

X T extreme_data
i 1 ]
L PR | weroRTRoR ratio_of_ e i

Proposal

. e shape_data
dana_guality_eriterion . -
-4 ys quality_criterion

NO_REPORT_REQUIRED I_l U listine order :

____________ i+ listing_order E
; shape_data_ Frmmmgmeneeanes
i data_quality_ SUMMARY_REPORT quality_criterion_with_
] Tepoti_Iype element_report_requcst
; :
P o SN SEPORT FOR mamber_of_des
ISOIVIDUAL_ELEMENT.
MEASURED Fepon_pegaess shape_data_quality_
S
REPORT_FOR, report_control data_listing_ondy
INTHVIDUAL, FLEMENT

VHHATED

report control

Threshold: PreVicoEguense version

data_guality_crilemon i M-M

q.ulid}'_rriher;m
Ehrebokd Ij,

data_guality_ A *hape_data_gualiy_
threshald threshiodd

=

Proposal

data_qualily_criterion — shape_data_

gualily_criterion
thireshodd L!’

data_quality_ shape_dats_gulity_ | ‘: threshold_value. |
judgment_methid Judgment_by_threshold I selevt
e
shape_data_guality_
Jailgment_by_validation_propeny

threshold
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#22 mutiple_edge_in_loop  multiple vertex_in_loop
- criteria CAD

self intersecting_geometry  criterion

#26 environment dependent data restriction on_geoemtry analytical geoemtry required
- reject
inappropriate_geometry unnecessarily complex_geometry
over_complicated ?? over_complex_??

#28 fragmented edge, unused patces, hole_in_surface model inappropriate geoemtry and_topology

— hole_in_surface_ model CAD
geometrical hole criterion topological hole
criterion
#35 shape_data_quality inspection_result target shape_element representation_context
STEP
- STEP
CAD context
STEP CAD  native STEP
STEP
#36 interface schema  Part 42
- ACCEPTED
#37 criterion
- DEFFERED
#41 measurement_method criterion criterion
- ACCEPTED
#43 foot point accuracy
- ENUMERATION enumeration value
"CONVERGENCE_ACCURACY"
#45 shape_data_quality measurement_item context_of insected_values
- Rejected
inspection_result context context
#50 interface_schema  general ?? inspected_??
- accepted inerface_schema
#52
- OPEN
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inspection_result criteria

#53 product definition_formation

- Rejected

EXPRESS-G
Figure D.1

threshold  judgment method

report control  threshold

data_quality criterion data_quality measurement
Figure D.2

data_quality inspected pruduct data and_result relationship context

Figure D.3
data_quality inspection_result  representation

data_quality inspection_report

Figure D.4
shape_data_quality criteria representation required general accuracy
[0:7] [1:7]
accuracy
Figure D.5

threshold  judgment method

existence_threshold

Figure D.17

shape_data_quality inspection_result representation applied general accuracy

shape_data_quality inspected _shape_and_result_realtionship representation_relationship
Figure D.18

shape_data_quality_inspection_summary_report applied_specific_accuracy

shape_data_quality_inspection_report_for_individual_element inspected_elements
[1:7]
shape_data_quality_inspection_report for_individual element with_extreme_  instances

locations_of extreme value [0:7] [1:?]
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Figure D.19

Part 42

Figure D.20

Part 42

Figure D.21

document

Figure D.22

Figure D.23

schema

Stage 2

Working Draft

Toulouse meeting July, 2006

October 30, 2005

Review CD Draft

Stage 3 Committee Draft April-30:-2006  July 31, 2006
Hershey meeting October, 2006 Review early CD comments
Madeira meeting March, 2007 Final ballot comment resolution
Stage 4 Draft International Standard Aprit-30,-2007 July 31, 2007
Stage 5 Final Draft International Standard January-30-2008  April 30, 2008
Stage 6 International Standard July-30,2008 September 30, 2008
Toulouse Parametrics
Mon (sc4 Open | Agenda PDQ-S PDQ-S
Plenary) planning
Tue Ballot Ballot Ballot Ballot
comments  on | comments  on | comments  on | comments  on
Part 111 Part 111 Part 111 Part 112
Wed (Liaison (WG12 plenary) | Ballot Ballot
Plenary) comments / | comments /
PDQ-S PDQ-S
Thu PDQ-S PDQ-S Planning for | (WG3 plenary)
Integration Hershey
Fri (sca Closing
Plenary)
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PDQ

2.1 IT
PC
PC 1980
CPU
1980
MAP GM
100Mbps
DTP
CAD
CAD 2
CAE NC CAM
3
/ /
2 2
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NC

2.2 T

3 CAD

MB

1000
1960 CADAM

2 CAD
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CAD
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3 CAD

3

2

3 CAD

O}
CAD
20 1000
20 1 (365 )

Wireframe
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CAD
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2.3 STEP

IGES

ISO 10303

CAD

ISO
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1970 ANSI IGES

STEP STEP

STEP
EXPRESS
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2.4 PDQ

2006 STEP 12
AP203 3 CAD
3 CAD
3 CAD
3 CAD
3 AP203
geometric validation property
SASIG
Strategic Automotive product data Standards Industry Group
SASIG ISO/TC184/SC4
AP214 AP214 2000 AP214
SASIG 3 CAD
3 CAD PDQ(Product Data Quality)
SASIG-PDQ 3 CAD
3 CAD
3 CAD
PDQ AP214 3 CAD
CAD PDQ PDQ(Product Data
Quiality: ) JAMA/JAPIA PDQ
CAD 3
CAD PDQ 3 CAD
SASIG PDQ Guideline JAMA/JAPIA PDQ
PDQ
JAMA/JAPIA 3 CAD PDQ
CAD PDQ
PDQ PDQ
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2.5 PDQ

2005 PDQ
JAMA/JAPIA
CAD PDQ WG

1B. PDQ

¢ BENEA—NHORMELE
VIR T—8% T —3%KH
L=, M) LSANAELTE

S B DB DDDPDD PO PDOIPVODOE e

2005H BEEAEE S RTLRIPDQEIF—] (#) BAEBEIES Jnmn

a1

PDQ WG PDQ

3 3 CAD

PDQ

CAD
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1B. PDQ

¢ VIR T—RET—AEBLEoEELMNELS:

)

20058 BhEE R M AEE Y AT LEBIPDQEIF—] #)BABBEIES _lnm“

6

PDQ WG PDQ

CAD
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PDQ

POORODPOPOOPOOPOOPOOPOOY RS

1B. PDQ

¢ V)R T =T IR LIz Y —TIRETIVICL
ANANEYAY o) b

20058 B E SR RAEE S AT LEIPDQEIF—) (#)BAEBEIES Jf-lmﬂ

PDQ WG PDQ

CAD
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PDCA

PP DRDDPRR PR R PR e

1B. PDQ
&
& T—AEMLI-L, BELMRNR TSNS %
i _ I

[ 3

\4.

©

20058 BN E S RMEE L RT LEIPDQESF—] ) BAEBEIZES _mm“

PDQ WG PDQ
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1B. PDQ

& T—AIEHLI-L. T4 YO MEINIENT=,

20058 BB R AEE VAT LERIPDQEIF—] () BABEBEIZS

JAMA

[{e]

PDQ WG PDQ

PDQ

CAD
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DRRRDYODOROPRDDRDPD OO O 0

1B. PDQ
?_ggmbf:%s F

& HMNEMATMINTLEST,

& I5—Lig>THEFLITELST

& AR, RERMNED EDHoT-

¢ —DDVI)YRETILA, ERDE RIS NT=
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20058 B EEER R AE S R T LRIPDQES F—) () BREBEIES J“mn 10

PDQ WG PDQ

123




® PP DDPOS PP D PP RY RO

1B. PDQ

¢ FHEHBIET. 4L ybEMTEIELT=L.
I5—¢Eo=YiERETLAMAMM LM DT-

2005 B ESREE AT LEIPDQESF—] (#)BABBEIES

JAMA

Iz

PDQ WG PDQ
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PRRR PR OPORPORDRDDO ROV RY e

1B. PDQ

¢ A aflYLTHRBBEMAESE o BROFAND

E2LEMLLY,

20058 BV E S M AEE S AT LEIPDQESF—|

(#)AXEHEIES J“mn

N

\

12

PDQ CAD CAM

CAE
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2.6 PDQ
. 1B. PDQ
k]
£ ]
*  SELELEBKTOCADT—4RE ¢
: (PDQ:Product Model Data Quality) -
:
. ® 5l R iHiE E DCADT— AR &
< WA, BE L TOERAHSNTLSIE
. ® LRk FDCADT —4 R E
: HERT L SR E COBERAERShTOSTE
. ® jUE L DCADT —HME FKLVEKRTOHPDQ)
. CADF—4HEiPIf. M TR L—XIZHET BT
4
: 205K BYE#L G 2 Y R T LB PDQESF—) aweransree  JAMA

PDQ WG PDQ

PDQ CAD 3

CAD
PDQ CAD
CAD

5 CAD
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26.1

SERIIEEHTOERAD1DA JAMA
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ISO/TC184/SC4

ISO TC184/SC4 Hangzhou meeting

PDQ-S
International Standardization of
Product Shape Data Quality

October, 2006

The Japan PDQ-S Project

B Low quality of product data is a hindrance for data
exchange between digital engineering systems.

B To deal with this problem, it is important to have a
common framework to capture and represent the quality
of product data.

M International standard PDQ-S is proposed to ISO
TC184/SC4 from Japan and is under development which
specifies the representation of data quality for three
dimensional shape.
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PROGRAM

Background and motivation

Outline of the project

Tasks for the standard development
The SASIG PDQ Guidelines
Definition of PDQ

Usage Scenarios of PDQ information
Scope of the standard

Justification to situate the standard as a
common resource

Outline of the proposed EXPRESS model
for PDQ_S

©NO AN E

©

1. Background and motivation

m Increasing requirement of successful exchange
and sharing of product data
— Flourishing use of digital engineering tools, Increasing
importance of collaborative product development

« CAD, PDM, CAM, CAE...
» Exchange, sharing, archiving

m Two kinds of problems that hinder successful
exchange and sharing of product data

— Wider variety and precise semantics of data required

» STEP(ISO 10303) is achieving some success by standardizing
representation of product model

— |Low quality data is causing inefficient collaboration
* Product data quality (PDQ)
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Product data quality

* courtesy of JAMA

* Rework or repair required at receiver side

— Rework: action on a nonconforming product to make it conform to
requirements

— Repair : action on a nonconforming product to make it accessible for the
intended use

» JAMA (Japan Automotive Manufacturers Association) estimates
— at least 250 thousand trouble cases
— solely between Japanese automotive makers and their first tier suppliers

— with economic loss of 65 million dollars per year.

Standardization of PDQ

B We believe that an international standard of PDQ compliant with STEP will
contribute;

— to encourage engineering system vendors to improve their products to
cope with it (Official ISO standard,Easier implementation supported by formal
description), which will promote;

— the use of high quality product data
— to raise effectiveness of the use of 3D engineering systems

B For that purpose

— Clear definition of PDQ and its formal representation, which covers
broad application domain, should be provided

B Japanese activity

— The Japan national committee for ISO TC184/SC4(IJNC) is proposing
standardization of product shape data quality
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2. Outline of the project

HIt is a national project
— launched in May, 2004
— funded by Ministry of Economy, Trade and Industry(MET]).
— exists in the JIPDEC/ECPC(JIPDEC /Electronic Commerce
Promotion Center)
where the JNC also exists.
B Participants to this project are;
JAMA(Japan Automobile Manufacturers Association)
Japan Construction Information Center
Society of Japanese Aerospace Companies
Japan Die&Mold Industry Association
Japan Electrical Manufacturers Association
IT vendors and notable researchers in this area

B Proposed project leader is Prof. H. Hiraoka of the Chuo Univ.

3. Tasks for the standard development

m \What are to be clarified for the standardization

<Definition of PDQ> <Usage scenarios of PDQ information>
What is PDQ and what is not How to effectively use PDQ information

I |

'
<Determination of the scope of the standard>
Product shape data as a first step —l

L <Classification of insufficient qualities>

Quiality criteria, measurement, inspection
result

y

<Data modeling>
How to represent PDQ information
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4. The SASIG PDQ Guidelines

B A great challenge for long hidden product data quality issue

B Contents of the latest deliverable: Product Data Quality Guidelines for the
Global Automotive Industry, Version 2.0 (2004) are;
(1) Business oriented; focuses on elimination of repair and redefinition
(2) It enumerates 159 PDQ criteria
» 146 criteria for CAD data
— Classification: geometry (64 criteria), non-geometry (63 criteria) and drawing
(19 criteria).
» 13 criteria for CAE data.
(3)Textual explanation is provided to each criterion(not data model based)
* |dentifier is provided: domain - representation — parameter

(4) Compromise to the functionality of existing CAD systems exists rather than
encouragement to realize better systems

B Version 2.0 Rev. 1 (2005) is published as ISO PAS 26183.

1.1 Self-intersecting curve : G-CU-IS

Problem description:  Curve intersects itself at one or more locations that are not both
endpoints.

Measurement:  Whether a curve intersects itself within the designated (system or
otherwise) accuracy.

Supporting information: A self-penetration/intersection is the existence of an
intersecting point of a curve with itself. It is always unintentional, having no design
purpose. This error causes problems with other geometrical operations, such as the
generation of offsets or faces, as well as with NC programming.

Recommendation:  Self-penetration often results from faulty development of offsets
(offset distance is larger than the inside radius) or projections (three-dimensional curves
in one plane) and are to be avoided wherever possible. Retroactively regenerate the
curves correctly.

/ Self-intersecting offset curve
_———

Original curve

G-CU-Is

EXAMPLE: SELF-INTERSECTING CURVE

10

152



5. Definition of PDQ

M The term “quality (of product)” as defined in ISO 9000 is;

degree of satisfaction of requirements of a product on
appearance, functionality and performance.

Definition of PDQ by SASIG is

a measure of the accuracy and appropriateness of
product data combined with the timeliness with which

those data are provided to all the people who need them

B Differentiation of quality of product, of product model and of

product data shall be clarified

Quality of product, of product
model and of product data

m Clear distinction is necessary

Product

(Physical body)

Product quality

a lot of knowledge and
experiences

Product model

(Mathematical model)

Product data
(Numerical data)

Product model quality

Product data quality

@

very little knowledge

153

almost no knowledge
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Definition

B Conceptual definition

— Measure of the degree of satisfaction of requirements for
successful exchange and reuse of product shape data.

M Practical definition

— Organized collection of requirements that eliminates
rework, repair or redefinition of product shape data.

6. Usage scenarios of PDQ information

(0) Requirement of quality

(1) Declaration of quality

(2) Assurance of quality

(3) Quality information for use in quality improvement

(4) Quality comparison before and after data exchange

14
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(0) Requirement of quality

The information is used for explicitly declaring the quality level of
product data to be satisfied.

This information may be transferred independently without the
product model data.

N

Requirement of quality

D quality criteria
. Inspection result

Efj product data

=

15

(1) Declaration of quality

Creator of a product data may use the information for explicitly

declaring the quality level satisfied by his/her model data.

This information shall not be transferred without the corresponding
product model data.

design — Ep

Declaration of quality

16
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(2) Assurance of quality

Quiality assurance authority may use the information for representing
results of quality check against particular product model data.
This information shall not be transferred without the corresponding product

model data.

_ quality | __
design Ej inspection ;

Assurance of quality

17

(3) Quality information for use in quality improvement

If violation of PDQ criteria is detected by some quality checker,
necessary actions such as healing should be taken.

This information may be used to represent criteria which are not
satisfied and to what extent.

This scenario requires detailed PDQ information at the geometric entity

instance level.

, Ej quality _
design| — | inspection |~ — healing

Quality information for use in quality improvement

18
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(4) Quality comparison before and after data exchange

Difference of the information between before and after data
exchange can be used to indicate deterioration of data quality
caused by data exchange

TTTLL data T
exchange
quality quality
inspection* >l inspection

i ) comparison , i

Quality comparison before and after data exchange
19

7. Scope of PDQ-S standard

B Integrated generic resource: Quality of product shape data.

W |t shall be usable not only for STEP style product shape data but for other style
product shape data.

B This standard specifies representation of product data quality especially
focusing on three dimensional product shape data.
B It consists of the following specifications;

— representation of quality requirement, quality measurement and
guality inspection result of product data in general.

» These specifications are provided for the future extension for non-shape data
quality.

— representation of quality criteria for three dimensional shape data,

— how to measure the satisfaction of quality criteria for three
dimensional shape data

— representation of detailed results of quality inspection on three
dimensional shape

— how to link quality information with various types of product data
representations such as those provided by ISO 10303

20
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In scope

B The following are within the scope of this part of ISO 10303:

— Representation of general quality requirement

— Representation of quality requirement together with pertaining
measurement method

— Representation of quality requirement together with pertaining
measurement method and inspection result of given product data

— Representation of quality criteria of three dimensional product shape
data
» which can be used for the representation of quality requirements, and
declaration or certification of product shape data quality satisfied.
» Target shape data is equivalent to that defined in ISO 10303-42.
* NOTE 1 - Requirement of product shape data quality is application

context-dependent. This standard includes a means to select
appropriate criteria with required threshold values.

— Representation of measurement method for the evaluation of quality
criteria of three dimensional product shape data.

In scope

B The following are within the scope of this part of ISO 10303:

— Representation of quality inspection result of three dimensional
product shape data;

— NOTE 2 - Quality inspection result consists of two types of
representations.

» One is for the representation of the inspection result against whole
model such as a component part, and

» the other is for identifying specific entity instance causing detected
error.

— Specification of general mechanism to link quality information
with variety of product model representations

* such as is possible with ISO 10303, with other SC4 standards, or
native CAD data.

158
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Out of scope

B The followings are outside the scope of this part of ISO 10303:

B Th

— Quality of product model itself;

* NOTE 3 - Though product model may be sufficiently defined in ISO 10303 for
variety of products, quality of product model is nowhere defined. This standard
does not deal with quality of product model, but deals with illegal or
inappropriate product (shape) data represented by finite number of digits.

— Relation of shape data quality with tolerance

— Data model to improve quality of product shape data;

« NOTE 4 - This standard deals with illegal or inappropriate product (shape) data
represented by finite number of digits where no unique correct solution exists.
Therefore, what is specified in this standard is essentially different from
tolerance information.

Quality of product data other than three dimensional shape

« NOTE 5 - Though general specification for the representation of quality
requirement, quality measurement and quality inspection result of product data
is given, detailed specifications are provided only for three dimensional product
shape data.

Out of scope

e followings are outside the scope of this part of ISO 10303:

Data model to improve quality of product shape data;

Relationship of design quality and quality of product data;

Rigorous definition of aesthetic quality of product shape data

*« NOTE 6 - Aesthetic quality of product shape is a decisive factor for some type of
product such as passenger car. But, its rigorous definition is not included in this
standard since technology for the evaluation of the aesthetic quality is not yet well
established though practical functions for its evaluation such as smooth highlight
lines or smooth curvature distribution are deployed. Only limited criteria for
preventing wavy highlight lines or non-smooth curvature distribution are included.

Consistency of product shape data with given tolerance information;

e NOTE 7 - This is a critically important requirement with respect to the quality of
product shape data. It could be included in this standard for requiring it. But, it is
not appropriate to specify it in detail since it shall be guaranteed by CAD systems
with specific inspection algorithm, which is outside the scope of this standard.

24
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8. Justification to situate the
standard as a common resource

B The Common Resources is situated not STEP specific but a collection of
common models used across SC4 standards. The PDQ_S standard is
aimed to be used not only from STEP style product representation but
from other product representations. Therefore, its situation as a Common
Resource seems appropriate.

B Data quality is understood not a constituent of product model
representation but evaluation information applied to product data
instances based on product model representations.

B The salient characteristics of Common Resource as defined in

‘WG12 N1044: Common Resources and the Guidelines for Identification
of Common Resources’

show that we may include data quality model as a Common Resource.

25

9. Outline of the proposed
EXPRESS Model for PDQ-S

9.1 PDQ_S overview

9.2 shape data quality quality requirement schema
9.3 shape data quality measurement schema

9.4 shape data quality inspection result schema
9.5 product data interface schema

9.6 Data binding

26
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9.1 PDQ_S Overview

m Requirements for the data model

m Model requirements and modeling principles
m Overall model structure

m The relationships of the schemas

Requirements for the data model
(1 of 3)

B Target industries: It shall not be some industry specific
but shall deal with key issues on the quality of shape data
of all industries.

B Relationship with STEP: It shall be enough harmonized
with shape related common resources of ISO 10303.

B Relationship with product model instances: Since the
quality of product model data is not a constituent of product
model data but evaluation information for product model
instances, it shall be situated independently from any
particular product model representation with necessary
relationship to product shape data.
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Requirements for the data model
(2 of 3)

B System independence: It shall be independent from any

particular Engineering system or PDQ tool.

B Application dependence: It is expected to cope with
application dependence and product development phase
dependent requirements of product data quality.

B Usage scenario: Exchange of the product shape quality
requirements shall be possible with or without
accompanying inspection results for particular product
data.

Requirements for the data model
(3 of 3)

B Specification of inspection methods: Inspection
algorithm for the quality of product shape data shall be
excluded, but interpretation of measured data against
unacceptability criteria shall be in scope.

B Representation of inspection results: Inspection
results shall be represented to ease application of this
standard by PDQ tools.

B Target product model: It is expected to be not STEP
specific but can be applicable for any other product model
representations though detailed method when we apply it
to STEP style product data shall be clarified.
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Overall model structure

Integrated Resources product_data_quality_ shape_data_quality requirement_schema
representation_schema shape_data_quality_
criteria_representation request_general

data_gquality_criteria_

accuracy S[1:?] | shape_data_quality_criteria
_representation_context

report_control
411(1) (Tm o) accurac
: . request_report’y m

representation

data_quality_criterion -
HaT -LC shape_data_quality shape_data_quallty_ shape_data_quality_
threshold (]j _criterion measurement_accuracy threshold_by _ratio
shape_data_quality_ shape_data_quality_
- t; lity_threshol

representation_item data_quality_threshold threshold threshold_by_value

items S[1:7] O measuemenimeiiod request_specific_accuracy

data_quality_measurement shape_data_quality_ S[0:?]
_item measurement_item _(14shape data_guality_measurement accuraC)D
representation

shape_data_quality_inspection_result_schema  product_data_interface
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measurement_method ? value S[1:?] ] location_of; i
| extreme_value_select 1 ] () H
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: result inspection_result L LI v !
symbol is not = ! target_shape_element
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. S[0:?, shape_data_quality_inpection—O B [ I Aok —— =
a figure. () data_quality_inspection_ _rC _result_representation_item w@ _____________ .
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shape_data_quality_result : 1 (ex)general_ |
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. N shape_data_quality_ shape_data_quality_inspec-| 1 | ]
data_quality_InSpeCtion | | inspection_result_ tion_result_target_shape_ ] (eXgeneral |
_result_representation representation representation_relationshi 1|_ productdefinition_ 1
target_product._definition inspection_result_representation ? 31
Scenario-1: Requirement
Integrated Resources product_data_quality_ shape_data_quality_requirement_schema
representation_schema A shape_data_quality_
criteria_representation
data_quality_criteria_ Lrep requestfgene.rali P— ity oritert
representation | accuracy S[1:?] | S afeeﬁegéz_tg#g nlt)é_otgtl;i?a
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11(@ (Tm ) accurac
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data_quality_measurement shape_data_quality_ S[0:?] -
_item measurement_item 1,4 shape_data_qual |ty_measurement_accuracy)

O
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Integrated Resources

Scenario-2: Declaration/Assurance of Quality

product_data_quality_
representation_schema

data_quality_criteria_

representation
11

P=GEID
e’

data_quality_criterion
threshold (k

shape_data_quality_requirement_schema

shape_data_quality_
criteria_representation

report_control

request_repon([)

shape_data_quality
_criterion

request_general_

accuracy S[1:?]

shape_data_quality_criteria
_representation_context

&

shape_data_quality

measurement_accuracy

shape_data_quality
threshold_by_ratio

shape_data_quality

data_quality_threshold

representation_item

Titems S[1:?7]

representation

(O Measurement_method

data_quality_measurement
_item

shape_data_quality
measurement_item

inspection_result
S[0:?

data_quality_inspection_
result_representation_item

requirement_item [

( 1,2 data_quality_criterion )

(1,1 data_quality_criteria representation)

requirement
data_quality_inspection

_result_representation

threshold

shape_data_quality
threshold_by_value

request_specific_accuracy
S[0:?]

_(1,4 shape_data_qual ity_measurement_accuracy)

shape_data_quality_inspection_result_schema

judgement

shape_data_quality_inpectiol

_result_representation_item

O  fepresentative_

measured value o)

result_specific_accuracy S[1:2T———

(1,4 shape_data_quality

measurement_accu raC)D

shape_da{a_qual i'&_resu It
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_representation_context

shape_representation

shape_data_quality_
inspection_result_
representation

target_product_definition

shape_data_quality_inspec-|
tion_result_target_shape_
representation relationshi

inspection_result_representation

product_data_interface
_schema

_____________ .
{ (ex)general _ 1
shape_representation

_____________ .
! (ex)general_ 1
1| product_definition 1

Scenario-3: Quality information for quality improvement

Integrated Resources

product_data_quality
representation_schema

data_quality_criteria_

representation

11() 2@
| data_quality_criterion

threshold (k

¥

shape_data_quality _requirement_schema

shape_data_quality
criteria_representation

request_general_

report_control

accuracy S[1:?]

shape_data_quality_criteria
_representation_context

request_reporty

shape_data_quality
_criterion

n—““mﬁ
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shape_data_quality_
measurement_accuracy

shape_data_quality_
threshold_by _ratio

data_quality_threshold

representation_item

(I)items S[1:?7]
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(O Measurement_method
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inspection_result

target_elements S[1:?]
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_select I

shape_data_quality_inpection—O
_result_representation_item
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measurement accurac@

—result_general accurac
shape_data_quality_result
_representation_context

v S[1:?],

shape_data_quality_
inspection_result_
representation

shape_data_quality_inspec-|
tion_result_target_shape_
representation_relationshi

shape_representation

product_data_interface
_schema

(eX) i
1 general_vertex I

ex) |

(ex) !
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| | shape_representation
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1| product_definition

inspection_result_representation
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The relationships of the schemas

Representation ISO 10303 schemas
D=
Product_definition
Person_organization donoaoy "1""1 Product_data_quality_ :
----------- I B representation -"-"-""--.E E PI’OdUCt_pI’Operty_
.......... : Dok d representation
4 4 : :
Date_time ..............
3----- . - :
: o
__________ Shape_data_quality_| : |Product data_interface Topology
requirement -0 119
Mathematical_ T T
functions ik : :
Geometric_model
..... Me
Measure O Shape_data_quality_ :
inspection_results ~ [-=*r=rreereet : Geometry
------------- '-------- -o
PDQ_S schemas
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9.2 product data quality representation
schema

BFundamental concepts and assumptions
B EXPRESS-G diagrams of the schema
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Fundamental concepts and assumptions
(1 of 3)

B This schema provides general specifications for the
representation of quality requirement, quality measurement
and quality inspection result of product data.

— Information on product data quality is expected to be used
» for specifying requirements on product data quality,
« for declaring or assuring the quality of the specific product data and

« for providing detailed information on the quality of the specific product
data for use in later stage, such as healing process.

— To support these activities, the following two types of information are
required.

» the representation of requirement on what shall be satisfied to claim
certain level of product data quality.

» the representation of results of inspection that shows the level of
product data quality satisfied or dissatisfied confirmed by inspection for
particular product data.

Fundamental concepts and assumptions
(2 of 3)

B Representation of the requirement for product data quality

— It is expected that requirement for product data quality is described by one
or more criterion against which the target product data is inspected.

— To unambiguously specify a criterion, it is necessary to clarify
» what type of element (or elements) shall be measured and
« what is the requirement specification for the measurement algorithm.

38
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Fundamental concepts and assumptions
(3 of 3)

B Representation of the inspection result on product
data quality

— The result of inspection shall be unambiguously presented to
declare or assure that the product data concerned satisfy the
requirement.

» Even when the creator of product data declares its quality,
inspection result information is required as the evidence.

— It may contain multiple inspection results corresponding to
each criterion of the requirement.

— When violation of a criterion is detected, its detailed
information may be required such as measured value and
location of violation.

39

product_data_quality representation_schema(1/2)

|

|

[ REPRESENTATION_SCHEMA. >‘
|

|

|

representation Options
I 1. Keep it as it is with rules stating
*************** ‘ prod_def matches shape_rep
*data_quality_criteria_ 2. Simply remove this attribute.

representation

? requirement

Aoy A A target_product_definition . -
*data_quality_inspection_ inspected_product_definition
result_representation | ____ _ &
|

PRODUCT_DATA_INTERFACE_SCHEMA.

! |

|

REPRESENTATION_SCHEMA. ( general_product_defjnition )
representatiun_comext

creator O\ instead of prod_def

data_quality_criteria_
Remove these entities. 5 representation_context ‘ I
Move the attributes to S\
|

- discipline create_date| 1~ A
representation. check_tool_version ¢y - (
JstrRING I DX?\TEJIMEﬁSCHEMA,dateﬁanditlme >‘

|

check_tool_name

AN E data_quality_inspection_ _measure
result_representation_context

| inspec!
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product_data quality representation_schema(2/2)

REPRESENTATION_SCHEMA.
representation_item

Make it without
threshold and create
subtype with threshold

(opy&gal) — |

Make it without
measurement and ~—]
create subtype with
measurement

Add rule to restrain — |
from use in
inappropriate rep

—_

/
data_quality_inspection
_result

\

\ &

data_quality_inspection

_report_item

-0

data_quality_threshold

STRING

threshold

RS
data_quality_criterion
P

Trequirement_item

> . . -
*data_quality_inspection_
,result_representation_item

(Linspectionfresult S[0:7]

data_quality_inspection_

/V result

measurement_method /

measurement_method

data_quality_
measurement_item

]

)@n

diregtign of attribute
|- to bghgversed
O
delete

9.3 shape data quality requirement

schema

B Fundamental concepts and assumptions

1. Representation of the requirement of product shape
data quality and its classification.

2. Representation of the measurement of product

shape data quality and its classification

3. Representation of requested accuracy for shape
data quality inspection

B EXPRESS-G diagrams of the schema
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Fundamental concepts and assumptions
(1 of 9)

B This schema provides representation of quality requirement for
three dimensional product shape data
— which is composed of classified quality criteria to be used for the
representation.

B |t also provides classified specifications to measure product
shape data in order to inspect if a criterion is satisfied or not.

Fundamental concepts and assumptions
(2 of 9)

1. Representation of the requirement of product shape
data quality and its classification.

B The quality of product shape data is modeled in this part of 1SO
10303 by classifying practical inconveniences

— including erroneous data, inappropriate data for application and other
items that hinder successful data exchange.

— These inconveniences mainly arise due to inappropriate numerical
representation of underlying mathematical model.

B The classification is based on taxonomy of known problems
caused by low quality product shape data.
— They are classified into three major categories that are

v ‘erroneous data’
v" ‘inappropriate data’ and
v' 'environment dependent data'.
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Fundamental concepts and assumptions
(3 0f9)

* NOTE 1 - It is understood that good quality shape data shall
represent design result entirely with acceptable precision where
degree of satisfaction of design requirements and design intent is
explicitly represented.

» Though use of 3D engineering systems is expanding, no system fully
supports creation and maintenance of good quality shape data as
defined above. Satisfaction of the requirement ‘degree of satisfaction
of design requirements and design intent is explicitly represented’ is
still research issue.

» This is the reason why we decided to adopt above described
classification.

* NOTE 2 — Target product shape data is assumed to be represented
using similar concepts as defined in 1ISO 10303-42 though its
representation is not limited to STEP type representation.

* Among various representation methods such as boundary
representation (B-Rep), CSG, boundary representation (B-Rep) is
mainly focused. See Clause 7 for more details.

45
Fundamental concepts and assumptions
(4 of 9)
B ‘erroneous data’
— problems which violate logical consistency of product data structure
independent of numerical calculation environment.
B ‘inappropriate data’
— problems which indicate inappropriate property mainly caused by the
differences of numerical precision.
B Both categories of problems are further classified into
» topology related ones,
» geometry related ones,
» those related to the relationship between geometry and topology, and
» those related to shape model.
 NOTE 3 — Problems that arise due to characteristics of engineering systems or
tools used are classified as 'environment_dependent'. This category is
introduced to deal with problems that mainly occur in specific legacy systems.
46
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Fundamental concepts and assumptions

(5 of 9)

B Aesthetic quality of product shape is a decisive factor for some
type of product such as passenger car.

But, rigorous definition of aesthetic quality is not included in this
standard since technology for its evaluation is not yet well
established
though practical functions for its evaluation such as smooth highlight
lines or smooth curvature distribution are deployed.

Only criteria requiring smooth free form surfaces are included.

B Not all product shape data accepted in design phase is
acceptable in down stream applications such as die design or
NC machining.

Examples in automobile panel design are spring back deformation
and over crown deformation. Draft angle consideration is another
example in mould design area.

These quality requirements from down stream applications will be
included in this standard on condition that there exists related
information model with considerable consensus.

Fundamental concepts and assumptions

(6 of 9)

B Example
— A quality criterion, ‘inappropriate_trimming’, which requires curves
trimming a surface shall be on the surface with acceptable precision
- It is related to a measurement to calculate distance between curve and

surface.

1. The distance is calculated for any point on the curve as minimum distance to
the pertaining surface.

2. After examining this distance for all points on the curve, maximum value
among them is obtained.

3. Then this maximum distance is compared with threshold value defined for this

criteria for evaluating if given requirement is satisfied or not.

— Thus, combination of quality criteria, associated measurement and
threshold value forms quality model representation.

B It may not be practical to calculate all the detailed information of the
inspection results of shape data quality entirely and send them to
later stages.

>  Entity report_control defined in this schema is prepared for controlling

amount of detailed information so that only necessary amount is obtained.
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Fundamental concepts and assumptions

(7 of 9)

2. Representation of the measurement of product shape
data quality and its classification

B In order to inspect if a quality criterion is satisfied or not, appropriate
measurement shall be associated to each quality criterion.

Measurement is categorized into what to measure and how to measure.

What to measure is an external specification of measurement identifying
target entity types to be inspected and what kind of physical quantity to be
calculated with what precision.

How to measure concerns with specific algorithm to satisfy given external
specification of the measurement.

B This standard deals with not ‘How to measure’ but ‘What to
measure’

because superiority of numerical calculation algorithm is engineering
system vendor’ domain of competitiveness and it does not seem
appropriate to fix them by an international standard.

Fundamental concepts and assumptions

(8 of 9)

EXAMPLE 1 - In order to inspect if the quality criteria

‘inappropriate_trimming’ is satisfied or not, maximum deviation of

trimming curves from underlying surface shall be measured.

— For evaluating the maximum deviation, minimum distance between
trimming curve and surface for any point on the curve shall be calculated.

— Maximum value among distances between the trimming curve and the
surface then can be compared with given threshold value to judge if the
trimming is acceptable or not.

Above described measurement is a typical case of ‘What to measure’.

B The representation of measurement is designed so that it can be
used both from quality criteria representation and inspection result
representation.

When quality criteria are used for requirement statement or for
declaration/certification statement, associated measurement could be
entity types coupled with acceptable threshold value. But for representing
inspection result in detailed entity level for use in healing, individual entity
instance that caused detected error shall be known.
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report_not_required

Fundamental concepts and assumptions
(9 of 9)

Representation of requested accuracy for shape data
qguality inspection

This schema also provides representation of requested accuracy
used in the quality inspection process
such as least distance between two locations so that they are identified
separate.

shape_data_quality schem a(1/15)

|
| |
| -
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. ) criteria
|
|
|
|

data_quality_criteria_representation

| *shape_data_quality_

criteria_representation 2,1 shape_data_quality_measurement_
. accuracy
Remove entity \\
Pshape= Ty criteria_ requesl,generaliaccurac@ |
| i ntation
=
e 1 s[0:7]
|

|
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )‘ There may be cases

data_quality_criteria_rep \_context ‘ where accuracy is

specified for each
criterion and no general
accuracy is provided.

data_quality_criterion

| a
| |
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )‘
|
|
|
|

4,1 erroneous_data >
6,1 inappropriate_data
12,2 environment_dependent_
data_restriction

extreme_datum shape_data_quality_criterion]

(L request_report

report_control
" (Part 41)
ratio_measure

Consider Ray's
suggestion to use
instance of supertype
instead.

1
percentage e
x extreme_datum rate_of_extreme_data Q REAI |
number_of_
\4 no_data count_of_extreme_data CJ INTEGER | 52
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shape_data_quality_requirement_schema(2/15)

data_quality_measurement_item

|
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )
|
|

shape_data_quality_
measurement_item

14,1 topological_measurement_item )

request_specific_accuracy S[0:?]

14,2 geometric_and_topological_measurement_item)

15,1 geometric_measurement_item )

shape_data_quality_
measurement_accuracy

range 3,1 range_value_with_unit

accuracy_of_max_distance

foot_point_calculation_
accuracy

-

length_calculation_accuracy

T perpendicular

_calculation_
accuracy

shape_data quality requirement_schema(3/15)

C

PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA.
data_quality_threshold

Type of measure quantity
should be specified.

shape_data_quality_threshold

1

shape_data_quality_
threshold_by_value

—

shape_data_quality_
threshold_by _ratio

accuracy |

ratio

See Part 41.

@Q{data quality_measurement, accuracy

Check name conflict with
entities/types in other Parts

Check if all the subtypes are
required. If not add rule to
restrict.

@91

value_component

L

range_value_with_unit

MATWATICAL_FU NCTIONS_SCHEMA.
maths_space
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(Part 41)
ratio_measure

Boolean?
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shape data_quality _requirement_schema(4/15)

edgeloop_not_closed

_( 5,1 erroneous_geometry >

L
erroneous_data - erroneous_topology Nsistent_edge_in_loop
N\
topological_not_closed_

edgeloop

erroneous_topology_and_ |1 . . .
Loy Elilel inconsistent_face_in_shell
geometry_relationship - ==

inconsistent_edge_on_curve
inconsistent_face_on_
surface
erroneous . .
- b multi_volume_solid
N shape_model - -

Check if entity is suitable for enumerating these concepts.

Consider the use of enumeration type.

shape_data_quality_requirement_schema(5/12)

erroneous_geometry

large_segment_gap

O

large_patch_gap

== indistinct_curve_knots

==C indistinct_surface_knots

=] irregular_bspline_curve

== irregular_bspline_surface
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Add ‘erroneous closed shell’

This should
move to
‘erroneous
topology'?
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shape_data_quality_requirement_schema(6/15)

Check Part 11 if ¥

is

mandatory when rules

exist.

\

Careful definition is required

1 1
inappropriate_data === inappropriate_topology t=y=Q \Tultiple_edge_in_loop “
\
a® mu}\iple_vertex_in_loop
7,1 inappropriate_geometry ) A
= *free_edge
( 10,1 inappropriate_topoIogy_and_> =C over_used_edge
geometry_relationship
a® over_used_vertex
” inappropriate
_shape_model =] non_manifold_vertex v_
non_mai
=) Inappropriate_ == interference_between_parts
assembly_model - -

Add multiply_defined_geometry

shape_data_quality_requirement_schema(7/15)

inappropriate_geometry

1
O

tiny_geometry

1
—0

*tiny_curve_or_segment

™~

8,1 continuity_in_geometry >

tiny_surface_or_patch

=C narrow_surface_or_patch

e

1
=T

k] self_intersecting_geometry self_interscting_curve
] self_intersecting_surface

fJ  overlapping_geometry =0 embedded_curves
=) embedded_surfaces

_( 9,1 local_irregularity )

28

global_smoothness_in_ [L

geometry

r=C wavy_surface

-

wavy_planar_curve

line

smoothness_of_highlight_

line

smoothness_of_curvature_
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nfold_at_vertex

57

<+—— Careful definition is required
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shape data_quality _requirement_schema(8/15)

8,1(7)

|

continuity_in_geometry =] cl_discontinuity_in_curve

= c2_discontinuity_in_curve

= c1_discontinuity_in_surface

=( c2_discontinuity_in_surface Difference should be

made clear between
these entities

= non_tangent_segments

= non_smooth_segments

J  non_tangent_patches

0  non_smooth_patches ]

shape_data_quality requirement_schema(9/15)

local_irregularity

small_knot_length_of

degenerate_surface_patch (O bspline

degenerate_surface_corner [Omefm=C small_radius_of_curvature

Explanation should be folded_surface Omeguee)  small_surface_patch
added for clear
understanding.
Name should be re-
considered.

small_surface_radius_of_

Qg narrow_sur h
curvature arrow_surface_patc

relatively_narrow_

zero_normal_in_surface  [Ommfumm() neighbouring_patches

degenerate_surface_

zero_tangent_in_surface [l boundary
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shape_data_quality requirement_schema(10/15)

tangent
11,1 tiny_topology

Example cases
to be provided

inappropriate_topology_
and_geometry_relationship

shape_d

ality_requirement_schema(11/15)

tiny_topology

accuracy_of_brep_model

wrongly_oriented_shell
intersection_of_voids

intersection_of_voids_without_shell

for brep specific problems

1 )
*tiny_edge
p— tiny_face
p— tiny_solid
| e— narrow_face
e ® narrow_region
= | rt
arge_vertex_gap
™
p—C large_vertex_edge_gap
p—C *large_edge_face_gap
— large_face_gap
— large_edge_gap

178

1
-_(11,2 accuracy_of_brep_model> -0 nonaces
continuity_between_ [
=0 adjacent_topology =) non_smooth_faces
_(12,1 self_intersecting_topoIogy> =C) embedded_face
. 1 :
=C| overlapping_topology f==O embedded_solids
O sharp_edge_angle
L sharp_angle_between_
adjacent_topology
=) sharp_face_angle
- global_smoothness

61
All these subtypes
to be moved to
‘inappropriate_topol
ogy_and_geometry
_relationship’
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Rename these entities so that this is
for CAD system and not preferable.
Consider removal of this category.

-
Move these entities to be /

subtypes of

shape_data_quality_requirement_schema(12/15)

self_intersecting_topology fesO) intersecting_loops
3  self_intesecting_loop
O interscting_shells
=3 self_intersecting_shell

environment_dependent_
data 7wstriction

=0 high_degree_curve

=0 high_degree_linear_curve

=0 fragmented_curve

Create a subtype of
‘inappropriate_geometry’ named
‘analytical_geometry_required’

and make these entities its subtype.

/

environment_dependent_
/restriction_on_geometry

| =

<0  high_degree_surface

13,1 environment_dependent_
restriction_on_topology_and_
geometry_relationship

)

=] high_degree_linear_surface

=  fragmented_surface

shape_data_quality _requirement_schema(13/15)

‘inappropriate_topology_and

_geometry_relationship’
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environment_dependent_restriction_on_ i
topology_and_geometry_relationship
ly fragmented_edge  [O===g=——==C multi_region_surface
Lll)gltfﬁgs— S @ analytical_face
closed_face S @ solid_void
hole_in_surface_mode| [Omfm— closed_edge
e analytical_edge
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shape data quality requirement_schema(14/15)

Any other cases?

1 x|
topologlcal__ - topological_count - number_of_edge_
measurement_item reference_from_face
geometric_and_topological_
measurement_item
| - distance_between_ _1 ] *max_distance_between_

Check if this is the complete set
Polishing is necessary to be self-

consistent

Check if this is the complete set
Polishing is necessary to be self-

consistent

elements

edge_and_face

base_item

*max_distance_between_
curve_and_surface

base_item

*distance_between_point_
and_surface

shape_data quality requirement_schema(15/15)

geometric_measurement_
item

| S

continuity

How about angle?

i i«
size_of_element 1

*length_of_edge

self_intersection

maximal_curvature

geometric_count

periodic_element
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9.4 shape data quality
Inspection result schema

B Fundamental concepts and assumptions
B EXPRESS-G diagrams of the schema

Fundamental concepts and assumptions
(1 of 3)

B Shape_data_quality_inspection_result schema provides

representation of inspection result of product shape data quality.

* NOTE 1 — Instances of elements in this schema are not required when
only requirement of product shape data quality is transferred. Only
instances of elements in shape data quality requirement_schema
shall be used in that case.

B Inspection result shall be coupled with particular product data instance
and quality criterion concerned

— since inspection is meaningful only when target product data instance and
quality criterion are identified.
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Fundamental concepts and assumptions
(2 of 3)

B Two types of result are assumed depending on usage scenario
— representation of overall result
» used to declare whether the product data concerned satisfy required
degree of quality as a whole.
— detailed description of the result

» describes detailed information on the violation of quality criterion which
shall be effective in later healing process.

B In case of declaration or assurance of quality

— the result of judgment whether the target product shape data satisfy
identified criterion together with measured value obtained is required for
comparing with given threshold value.

» Entity shape_data_quality_inspection_result_representation_item
contains attributes corresponding to these information.

Fundamental concepts and assumptions
(3 of 3)

B When detailed information of the inspection result is required, the
information shall include inspection result of the measurement for
violated criterion that consists of

» target quality criterion,
» target shape element types measured,
» measured value and
» the location of violation.
— An instance of shape_data_quality_inspection_result will be generated
for each measurement of violated criterion.

— The location of violation can be represented using entities general_point_
on_curve or general_point_on_surface where identification of the target
shape element instance and its parameter are represented.

B Actually achieved accuracy by inspection is important information to
interpret an inspection result.

— Representation of overall level of accuracy as well as accuracy for each
inspection of criterion is provided in this schema.
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shape_data quality inspection_result_schema(1/4)

Add rule stating

the conext of inspection
| result representation

I matches with shape

data_quality_inspection_result_representation

|
|
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )
| |
|
|

o 7<l 777777777777777777777777 representation of
*shape_data_quality inspection_result_representation inspected product data.
inspection_result_representation | /

shape_data_qual ity_inspection_'
result_target_shape_representation_
——————————————————————— relationship

shape_representation |

Inspection on partial
| product data to be
——————————————————————— considered

|
|
DUCT_DATA_QUALITY_REPRESENTATION_SCHEMA.
ata_quality_inspection_result_representation_context |

general_shape_representation

|

|

‘( PRODUCT_DATA_INTERFACE_SCHEMA. )‘;
! |

|

|

Remove entity

APE_DATA_QUALITY_REQUIREMENT_SCHEMA.
‘ shape_data_quality_measurement_accuracy |

data_quality_inspection_result_representation_item

|

|
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )
|

|

|

shape_data_quality i |

nspection result _  ~ """ T 77777 & ””””””””” !
\ shape_data_quality_

I~ . . result_specific_accuracy S[1:?]
1~ inspection_result_

' ¥  representation_item
Create two subtypes to a\;o&d/

1,1 shape_data_quality_measurement_
accuracy
judgment
T

optional attributes.
with_measurement_count
representative_measured_value ! !
C‘i MEASURE_SCHEMA. measure_with_unit )
|

with_violation_cont
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shape_data quality inspection_result_schema(3/4)

Rename to avoid

|
|
|
( PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA. )
‘ misunderstanding

data_quality_inspection_result

|
shape_data_quality. _ _ _ _ _ _ _ _ _ _
report_item

Make it without

shape_data_quality_

target_elements S[1:?]

l,  inspection_result
med_value

. R Q,l targetishapefeIementﬁselecD
locations attribute ocations_of_extreme_value S[1:?]

and create subtype
‘shape_data_quality
_report_item_with_p ! |

)

2,1 measure_with_unit

) PRODUCT_DATA_INTERFACE_SCHEMA.
arameter_value

general_sytface
with the attribute. ! I

basis_surface_element L~ 'ms‘pectedfsurface

—C general_point_on_surface

[ point_parameter v

point_parameter /" MEASURE_SCHEMA.
| ‘ parameter_value

general_point_on_curve |

e

basis_curve_element |

PRODUCT_DATA_INTERFACE_SCHEMA. j
(|

. general_curve
basic_curve_element

\ |
T inspectkd[cyrve
from_parameter

general_curve_segment

Lg

to_parameter

shape data_quality inspection_result_schema(4/4)

|

|
41(3) | !
C( PRODUCT_DATA_INTERFACE_SCHEMA. )

|

general_brep_solid

le— inspected_*****

general_closed_shell

|
|
PRODUCT_DATA_INTERFACE_SCHEMA. )
|
|

general_face

|
|
PRODUCT_DATA_INTERFACE_SCHEMA. )
|
|

PRODUCT_DATA_INTERFACE_SCHEMA.
general_face_bound

general_edge

|
|
PRODUCT_DATA_INTERFACE_SCHEMA. )
|
|

general_vertex

PRODUCT_DATA_INTERFACE_SCHEMA. ) )
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9.5 product data interface schema

B Fundamental concepts and assumptions
B EXPRESS-G diagrams of the schema

75

Fundamental concepts and assumptions
(1 of 3)

B It is understood that quality model data to evaluate variety of product data is
not a constituent of a product data but shall be situated independent from any
particular product data representation. This is the reason why it is specified in
this standard independently from other standards concerning product model
representation.

B Since quality of product data is not ISO 10303 specific issue but common to
all the existing product data representations, this schema provides a generic
referencing mechanism applicable to any product data with appropriate
customization.

— Product data may be represented by ISO 10303 Part21 file, other representations
with other standards, or even a native CAD file.

B In order to represent quality criteria, quality measurement and quality
inspection result, it is required to clarify what entity data types are involved.
Necessary data types for this purpose are defined in this schema as entry
points, though they refer corresponding entities that are defined in 10303 for
their detailed definitions as ‘STEP binding’.

— NOTE 1 - See Annex F for binging with the referenced product data.
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Fundamental concepts and assumptions
(2 of 3)

» product_data interface_schema has references to product
model data that identifies the data instance of a product model
to be inspected.

* It provides
— references to data indicating a product model,

— references to data indicating geometric elements or topological
elements of the product model, and

— reference mechanism to externally defined product data instance
by extensible select type.

Fundamental concepts and assumptions
(3 of 3)

Each of  general_product_definition and general_shape
representation give references respectively to the product data and
the shape model data to be inspected.

Geometric elements of the product shape data referred are classified
into point, curve, and surface, which follow the definitions in the
geometry_schema of ISO 10303-42.

— Point has an exact location in a three dimensional space.

— Curve is an arcwise connected point set in a three dimensional space
continuously mapped from 1 dimensional space, or a parameter.

— Surface is a point set mapped from a two dimensional space, or a pair of
parameters.

Topological elements of the product shape data referred are
classified into vertex, edge, loop, face, shell, and B-rep solid model,

— which follow the definitions in the topology schema of 1SO 10303-42,
such as Euler formulae.
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Rename product_data_interface_schema(1/2) ., .qer prod_def, formation

general_**t© - - = _
inspected_***** | instead of prod_ deﬁ‘

PRODUCT_D!F,INITION_SCHEMA. \
product_definition 4

‘ PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.
shape_representation

product_data_interface_schema(2/2)

general_****sxtg o

Rename

inspected_***** I
" GEOMETRIC_MODEL_SCHEMA. "\
h manifold_solid_brep
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9.

6 Data binding

B Fundamental concepts and assumptions
B Concept of data binding

Fundamental concepts and assumptions
(1 of 4)

B The purpose of binding is to unambiguously relate PDQ data with

particular inspected product data.

B The product data may be stored in the following forms.

1.
2.
3.

STEP Part 21 file
STEP specific data repository (Part-22 SDAI)
Some CAD system specific data file

In this standard, representation of quality criteria together with
measurement specification, representation of inspection result and
reference mechanism to externally defined product data are three
major concepts.
PDQ interface schema defined in clause 7 of this part defines reference
mechanism to externally defined inspection target product data.
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Fundamental concepts and assumptions
(2 of 4)

B In schema modeling level, three concepts are represented with the
formal specification description language: EXPRESS.
— Even inspection target data are represented as “attribute” of
EXPRESS entities. In this level, no consideration is taken on where
about and structure of the target data.

B Even in implementation level, the former two concepts, namely
quality criteria data together with measurement data and
inspection result data do not change their contents though their
appearance may slightly change since they are represented
according to implementation format required.

B The third concept, reference to externally defined product data,
shall be replaced to actual data format of the target product data.

Fundamental concepts and assumptions
(3 of 4)

B In STEP world, data model is completely independent from physical
implementation structure. Caused by this philosophy, data model
written in EXPRESS cannot treat information about physical data
structure.

Bl The PDQ model written in EXPRESS shall also follow this rule, which
makes it difficult to identify the target product data.

B Since identification of the target product data is a key requirement of
this standard, we are going to resolve this problem by introducing a
new mechanism to replace traditional EXPRESS data model and
external reference with a specific implementation mechanism.

M In PDQ data model, reference to external data is written in
product_data_interface_schema. Entities in this schema are modeled
as an extensible select type that includes geometric models.

B Our concept about binding is replacement of this target entity to
external referencing mechanism as necessary.
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Fundamental concepts and assumptions
(4 of 4)

B There are some restrictions for guaranteeing robust and reliable
external reference. These restrictions shall be satisfied for any
binding.

1. To unambiguously point to intended entity instance, the target
data must have a permanent instance label on a file or archive.

2. Inspection result data and the target product data must keep
date and time information on when the inspection was executed.

3. Data base system has a garbage collection function. To avoid
unwanted change of data instance identifier, the target data has
to be locked and completely isolated from any change.

— The most reliable method will be to export the target data from
dynamically varying database to stable data file without changing
data instance labels.

Schema modeling

duct dat target productdatalf T ==~~~ ~ -:
roauct data
p g target —_— o product

quality ' type : definition

Implementation level

Concept of PDQ data binding
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: Verification result data file
#yyyy=TARGET FILE(

(‘THIS IS A SAMPLE AP203 STEP MODEL)), ‘1);
FILE_NAME(‘Binding EXAMPLE’,

‘2005 09 01 T10:42:00",(‘Y.Kikuchi’),('JNC PDQ Team’), ‘NO VERSION’,
‘HAND POPULATED’, APPROVED BY A.Ohtaka);
FILE_SCHEMA(('CONFIG_CONTROL_DESIGN);

{ #xxxx=Verification_result(“#1084"); I

I— Target data file

HEADER;

FILE_DESCRIPTION(( THIS IS A SAMPLE AP203 STEP MODEL"), 1");
FILE_NAME('Binding EXAPMLE’,

‘2005 09 01 T10:42:00",(‘Y.Kikuchi'),('JNC PDQ Team’), ‘NO VERSION’,

‘HAND POPULATED’,’APPROVED BY A.Ohtaka’);
FILE_SCHEMA((‘CONFIG_CONTROL_DESIGN’); ENDSEC;

DATA;
#1078=COORDINATED_UNIVERSAL_TIME_OFFSET(5,$,.BEHIND.);

#1084=BEZIER_CURVEL(......); |

Example of binding for STEP Part 21 file

#yyyy=TARGET FILE(
| (33445576, 301990017); Repository_ID, Model_ID, etc. |
[#xxxx:Verification_result(“3019901225”); Instance_ID I
model

&%019901225

Example of binding for SDAI
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10. Anticipated schedule

* Approved as NWI in July, 2005 to be developed as ISO 10303-
59.

o Stage 2 October 30, 2005
— Working Draft

o Stage 3 April 30, 2006
— Committee Draft

» Stage 4 April 30, 2007
— Draft International Standard

o« Stage 5 January 30, 2008
— Final Draft International Standard

o Stage 6 July 30, 2008
— International Standard

89

Summary

» Contents and development of ISO 10303-59 Quality
of product shape data is described.

» We expect that this standard will contribute

— to encourage engineering system vendors to improve their
products to cope with it

— to promote the use of high quality product data
— to raise effectiveness of the use of 3D engineering systems
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