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Feature-Based Ontology
of Manufacturing Quality
Metadata

XML Technology:

Simple Implementation
and Built-In Code
Validation

Data semantically linked
to Model for full data
traceability to CAD
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QIF Application Areas

Statistical CAD and
process control PMI data
using QIF

Measurement Bill of Characteristics
result data (“what”) and

Measurement Plan
(“how”) data

)
ISO/DMIS 5.3 Measurement

is fully linked to Resource
QIF information

Measurement
templates,
macros, and
best practices
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Workflow Example

Process Stage 1:

Search the PMI applied to the QIF MBD model, and identify the
necessary measurement tasks.

This list of tasks is called a Bill of Characteristics Semantic Link to Authority Model
Process Stage 2:

Using a set of organizational Measurement Rules and a list of

available Measurement Resources, assign measurement QI F M B D
resources to measurement tasks. .
Process Stage 3:

Generate a DMIS inspection program from the high level plan

for any CMM measurement tasks that have been assigned.
Process Stage 4: QIF (0]]3
Evaluate the point clouds from the CMM or other dimensional Rules Resources
measurement equipment against the GD&T assigned to each

feature.

Process Stage 5: [ — [ —

Carry out statistical analysis of a set of measurement results
according to organizational procedures.

All QIF data generated throughout the entire process is linked to
the authority model.

This fulfills traceability requirements, and provides fertile
opportunities for data mining.

QIF
Resources

QlIF Plans QIF Plans [pe S ‘ QlF

Meas Plan : e .. . A Statistics
-r are y : . . .

Identify
Measurement
Tasks (Bill of
Characteristics)

Assign : Create
Measurement | Inspection
Resources Program

Calculate
Results



Features & Characteristics WiF %

Diameter The fundamental constructs

Characteristics Characteristic )

Perpendicularity

Features Characteristic Flatness Features & Characteristics

Characteristic

Width
Characteristic

- Cylinder Feature
Position  CAD geometry is wrapped by Features

Sl Plane Feature * Different concept from CAD
Parallel Planes features!
zeatiE e Sometimes referred to as:
* Tolerance Features
* Metrology Features
* Measurement Features
* Features are referenced by
Characteristics
e Usually, these are GD&T
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Digital Transformation of Industry QIF @%

These are all about using DATA to solve Model Based Definition (MBD)
business problems Model Based Enterprise (MBE)

(Data, not software) Industry 4.0

It’s all about Digital Transformation Digital Enterprise

Advanced Manufacturing Enterprise

Digital Twin
Digital Thread
Digital Tapestry

Not all data is created equal. Consider:

dat txt tif csv xls

dc@capvidia.com

pdf xml prt stp jt
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DIKW Pyramid & QIF QiF R

Application of
Knowledge towards
a specific goal

“Remove more material”

Wisdom

“This hole size is out of tolerance;
the mating pin will not fit into this

Applied hole during assembly”

Information

$10:0 .050‘@

1.1

MeasurementResults 2935: 9.046

Data with
context

2935: 9.046
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DIKW Pyramid & QIF QiF R

Without context,
data cannof be
fransformed into
knowledge.

QIF provides this
context.

Raw Measurement Data




QIF Benefits

ANSI Standard

<f>

.~ XML smart data

NN
Daniel Campbell | dc@capvidia.com

3DMC Aachen, Germany
October 9-11, 2017

ANSI

Traceability to
authority CAD

Easy PLM
integration

Rich Data Model =

Unambiguous
interoperability

()

Integrity
controlled
through
XSD/XSLT
schemas
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DMSC Members Qil"ﬁ%
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Contact me:

Daniel Campbell

. 3 QIF Working Group, Chairman
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