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Bart Vos  −  BVDesign.be 

CAD-engineer in PTC Creo, 25+ years experience.

Technical training instructor, 1.430+ participants.

Creo EZ ToleranceCreo GD&T Advisor

ISO and ASME specifications
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ISO GPS & Model-Based Definition: 

The key to an unambiguous Product Definition Data set

▪ ISO GPS (Geometric Product Specification) refers to a set of international standards used to 

unambiguous define the geometry and tolerances of parts, e.g. GD&T, surface roughness, etc.

▪ ISO standards now deliver precise definitions, no ambiguities, to deliver machine-readable 

models. 

• Incorrectly defined tolerances result in time loss and incorrect assumptions.
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Goal of the presentation

▪ Giving insight into the relationship between ISO GPS standards and Model-Based Definition.

▪ Opportunities:

• Correct machine-readable 3D models enables more automatization.

• GD&T and dimensions applied to a fully detailed 3D model.

• Align the model annotations with CMM methodology for accurate functional specifications.

• Applying PTC Creo methodology to manage interfaces.

• Maturity Index and PLM: Understanding Master Data.

             

Start Your Pilot Project Now
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Current Status of Two Document Control

2D Drawing

Not machine readable3D model

R&D

Production

Quality

Geometry definition – 

Two document control

▪ 3D model + 2D Drawing for geometrical 
and product specification, both as 
master data.

▪ 2D Drawing:

- 3D model not always inline with 2D 
drawing.

- Not machine readable.

- WoW suppliers, where do they start 
from?
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Digital product definition data – ISO 16792

▪ Specifies requirements for the preparation and revision of digital product definition data, also in 

ISO named as ‘data sets’. PTC uses the term Technical Data Package (TDP).

▪ The data set shall provide complete product definition, a design model, its annotation and related 

documentation.

Authorized and 

Authenticated

(Maturity Index)

Product Definition Data set or

Technical Data Package (TDP)

Product Data Backbone. Your Single Source of Truth
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What is PMI (Process Manufacturing Information) – ISO 16792

Link graphic specification data to the   

3D model for machine readability:

- Supplemental geometry: bounding box, etc.

- Annotations: GD&T – Surface roughness – 

Surface finish – Symbols –  Weld symbols 

- Color Coding

- Tables 

- QR codes 

ISO 16792 | ASME Y14.41

Digital Product Definition Data Practices
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One Document Control

3D annotated model

▪ 3D model for geometrical specification.

▪ TDP, data set, for product definition: R&D – Production – Quality (ISO 16792 - Code 4).

▪ ISO 16792 - Classification codes 1-5:
Designation codes to indicate whether the master data is the 

drawing, the 3D model or both (see slide 19).

2D drawing

Packaging department

ISO 16792 - Code 2

Code 5

Code 4

Code 3

Code 2

Code 1

ISO 16792
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Design validation

- Rule based queries

- Tolerance search

- Wall thickness queries

- Etc.
Creo EZ Tolerance

CMM programing

Machine readable PMI enables automatization

Creo GD&T Advisor

CAM programing

Cost calculation

©Simus Systems

Interface management
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Drawing layout – MBD layout

▪ Creo ‘Combined Views’ are the ‘View states’ from the standards. 

• Naming standard: MIL-STD-31000A.

• Querying linked data and Spin the 3D model.

Useless to 
automate 

export to 2D !!!

Creo

Creo View
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ISO GPS - CMM Template

The main driver for this GPS 

template setup, CMM:

• Engineers seek better understanding 
of measurements relative to actual 
parts and specs.

• GD&T can provide a functional, 
unambiguous definition for interpreting 
CMM point cloud data.

• On-machine measurement (OMM)

• ISO 8015 default assumes ‘caliper’ 
measurement.



© 2025  BVDesign bv11

ISO GPS - CMM Template MBD video demo

Benefits:

- Applying GD&T in 2D requires visualizing and interpreting tolerances in a 3D 
context.

- Applying GD&T directly in 3D provides a clearer understanding of how tolerance 
zones relate to the actual model.

applying 
GD&T



© 2025  BVDesign bv12

Interface management – video demo

Benefits:

- Standardized geometry and tolerance scheme across all parts with the same interface.

- Managed in PLM as a trusted source (version-controlled, traceable, etc.)

Creo Methodology Interfaces:

An interface is defined by matching 
male and female geometries.
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Creo GD&T Advisor – video demo

Benefits:

- Intuitive application of the GD&T standard, enabling machine readability.

- Automated guidance during part tolerancing.

Advisor tree

Feature tree

Specification
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Creo GD&T Advisor DOF
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Creo GD&T Advisor DOF
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Creo EZ Tolerance – video demo

Benefits:

- This tool has the potential to be utilized as early as the prototype phase of a design.

- Its ability to quickly provide insights into a design’s tolerance sensitivity.
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Vizualize Changes  ©

Creo Parametric Creo View MCAD
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MBE Maturity index

In this webinar you'll learn:

• How to assess your current MBD/MBE maturity level

• What investments and capabilities are required to move 
up the curve

• The tangible business value of a model-based approach

• Next steps to take in your digital transformation
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MBE Maturity index

▪ Sandia National Laboratories - NSE MBE Maturity Index Issue C. A tool to gauge the readiness of 

an enterprise/supplier to effectively use MBD. 

• https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Level 0

ISO 16792

NA

Code 5

Code 4

Code 3

Code 2

Code 1

Integrated/Extended 

Model-Based Enterprise

C1. Drawing-Centric

Drawing only.

Drawing is master supported with 3D model.

C2. Drawing Model-Centric

C3. Validated Model-Centric

Simplified drawing and associated with 3D model are master.

C5. Model-Based Enterprise

Annotated 3D Model is master - no drawing - digital twin.

C4. Model-Based Definition

Annotated 3D Model incl. PMI and/or complete drawing are master.

Maturity 

Index

https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/
https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/
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https://www2.deloitte.com/us/en/pages/operations/articles/model-based-enterprise-capabilities.html
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MBE Maturity index

Framework used to assess an organization’s - incl. suppliers - progress in adopting and 

implementing Model-Based Engineering (MBE) practices.

▪ MBE Category, functional areas to be assessed: 

0

1

2

3

4

5

6
T1: Product Authority

T2: Product Requirements

T3: Product Definition
Representation

T4: Model Quality &
Certification

T5: Model Derivatives

T6: ECAD/MCAD Collaboration

T7: Design Analysis &
Simulation (includes DfX)

C1: Design Activities

Max Scale Target Capability Readiness Adoption



© 2025  BVDesign bv21

MBE Maturity index

Trust Framework, embedded in the index:

▪ A 2D drawing often feels like the master and binding source, but 
that’s a false perception.

▪ The trust framework refers to the level of confidence placed in the 
digital models and data sets used throughout the product lifecycle.

▪ Certified: Guaranteed to conform to protocols.

▪ Authorized: Approved by an authority for use in a lifecycle activity.

▪ Authenticated: Proven to be genuine as issued by its originator.

Digital object that 

carries information.
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Translation Gaps

▪ Supplier portal PLM system

• Automatic file generation.

• Native files can contain company specific attributes.

▪ We can grow toward MBD without waiting for 100% format translation.

© em AG. 2024

TDP

Native  +

STEP 242

DXF

PDF

QIF

…

 CMM  CAM  Sheet metal  

Web/HTML  Human readable 

 …

CAD System

Native Format

Viewing

Format

CAD

Translator
Viewer

Viewing

Use-Case

Viewing Format gap
Translator gap

Viewer gap
Still good for use-case
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Conclusion: Measure the gains – Quick wins

▪ Use the Maturity Index to analyze current versus new methods.

▪ Calculate ROI.

Design activities PLM activities Manufacturing Quality / Verification

Design activities PLM activities Manufacturing
Quality / 

Verification

Interface management –

Automated check’s –      

accurate tolerancing

Model Centric – BOM’s  

         Change management –

       Work instructions

CAM automation –         

              Automate collaboration 

              with suppliers

CMM automation –     

                   Eliminate incoming            

                   inspections

Total Gain

Model-Based

Drawing + 3D Model
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Thank you !!!
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