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Agenda

• The hidden benefits of combining 

process and quality data.

• How quality data can aid continuous 

improvement initiatives.

• Real-world examples of production 

data integration.

• Q&A

Edward Morris
Dimensional Quality Expert at ATS Global

Ed is dedicated to reducing the cost of quality for 

manufacturers the world over.  His decades of experience 

designing solutions for manufacturers across a range of 

industries gives him a unique insight into the future of 

manufacturing quality.

Webinar Panelists

Marco Nanninga
Product Specialist at ATS Global

Marco has a wealth of experience 

from working with manufacturers of 

all types for more than a decade to 

define and implement projects 

related to improving the capture and 

use of quality data.
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Combining Attribute data

CM4D receives measurement files and processes these. For Out Of Tolerance values a message can be 

send to Inspect to create a defect. Inspect picks up this message with Communication Service and 

creates the defect. This defect is then available in Inspect Data Collect and Inspect Reporting

Use Case: CM4D to receive and evaluate dimensional data. For any out of tolerance value a defect is 

created in Inspect to combine with attribute data.
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CM4D

CM4D DataSmith processes the incoming data 

files. 

CM4D analyses the data and if an alarm occurs, 

a data file is created and send to a network share 

monitored by Inspect Communication Service.

The trigger for the data file creation is fully 

configurable in CM4D. 

It could be simple tests such as out of tolerance 

or could highlight statistical events such as 

change process stability or upward trends 

towards failure.

The format of the output is 

also entirely configurable 

inside a CM4D template and 

can contain any statistical 

value or alarm as necessary. 
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Inspect

ATS Inspect Communication 

Service picks up the data file 

and creates the defects that are 

in that data file. As soon as the 

file is processed the defect is 

visible when the serial number 

is loaded in Data Collect and 

also in Reporting in any relative 

report.

Depending on the logic in the 

store procedure that handles 

the data files missing items can 

be created on the fly in Inspect.
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Combining Dimensional data

Use Inspect Data Collect to enter measurement data by answering numeric questions. 

This could be either a dedicated station or part of normal inspection station. 

The results are passed to ATS Bus where a data transformation is done to create an output with only 

relevant information for CM4D. 

CM4D picks up the data, stores it in the CM4D database. A PDF report is created automatically. 

In Data Collect this report can be opened with the push of a single button.

Usecase: Enter dimensional data in Inspect, this data is pushed to CM4D and a PDF report is returned.
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Inspect Data Collect

Here is an example of a Data 

Collect station with a main form 

setup for dedicated Checklist 

questions answering. 

Images are presented to the 

operator for each 

question/measurement point to 

help ensure that the right 

measurement is being entered.
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ATS Bus

ATS Bus receives the measurement results from Inspect including the 

serial number and other traceability information on the ADOS bus stop.

ATS Bus forwards the information to an XML channel where a XSLT 

transformation is done to strip unneeded data and create an XML file 

with only the data useful for CM4D. This XML file is stored in a network 

location monitored by CM4D.

If required, the ATS bus can also receive a return message from CM4D 

and pass the message to either Inspect or any other linked system. 
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CM4D

ATS CM4D picks up the XML file automatically. The DataSmith service reads in the XML file and 

stores the information in the CM4D database. 

When all the measurement results from a Data Collect station for a serial number have been 

received by CM4D it will trigger analysis for the inspected product. This is configured in the 

Scheduler Manager. This will create a PDF report that highlights any items of concern, shows trend 

information based on e.g. the last 50 measured serials of that product and creates an overview 

thumbnail. CM4D is configured to create the PDF with the Data Collect station name and the Serial 

number as the filename.
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Reporting

The PDF report generated by CM4D is stored in a network location accessible by Data Collect. 

There is a button added to Data Collect to load the PDF for the current serial number and data collect 

station to ensure the right PDF is opened. 

The CM4D reports can be accessed from the ATS Reporting Portal as well, together with the Inspect 

reports.
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Process and quality data correlation

Dimensional, Attribute and Process data is 

collected from various sources and send to 

CM4D for analysis, correlation and reporting.

Besides reporting there is also alarming to e.g., 

send out alarm before failure occurs.

With this system we have the opportunity to use 

the available data for predictive analysis and 

machine learning.
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Process and quality data correlation

Example inputs of Dimensional, Attribute 

and Process data.
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Real World Examples

Hood correlation example based on real data. 

The system searches for links between features 

on the same part and can also look for links 

between a part and an assembly or quality and a 

process parameter.
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Real World Examples

Process parameter correlation.

The system searches for links between quality 

and process parameters from the machine 

controller.

Strong relationships are registered in the database 

as part of the machine learning process.
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How Does CM4D Learn About Relationships.

Sources of Influence.

1. XYZ Position.

2. Tolerance Stack Analysis 
(VSA/RDnT).

3. Correlation Analysis.

4. User Input.

5. Complex Pattern Analysis. 
(Rulex/Fourier Transform).

6. Condition Based Maintenance.
(IBM Watson)

Alter and apply different 

rules between 

each interface

Add additional 

rules logic for 

different assembly 

types

Automatically 

update in-

stock parts 

when 

allocated to 

assembly

Ability to 

gather data 

from many 

input device

Interfaces 

cleanly with 

ATS Inspect

Overall Methodology…

• Sources of influence create relationships.

• A separate file is created for each source of 

influence.

• The contents of the output files are added to 

the CM4D database as feature links.

• Features that have at least 1 feature of 

influence will be marked using a feature filter.

• Users can then search for those features with 

influence and easily see the list of 

influencers.

• A CM4D script enables a user to rapidly build 

a view template for any routine or feature.
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Real World Examples

Here CM4D has detected a problem with Gap and 

Flush at the hood corner.

A query is run to collect data from related features 

throughout the vehicle structure.

A report showing all known causes of gap / flush 

quality issues is immediately sent to the responsible 

engineer.
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Real World Examples

The CM4D alarming can be set to predict time to 

failure.

When feature BD-309-R triggers it gets a full-page 

statistical analysis and a single page report 

showing the data from all related features and 

process parameters.

Related Parameters

Related Features on 

This Assembly.

Related Features From 

Other Parts or Assy's

The drop in process pressure seems to be the 

cause of a number of related quality issues, 

despite still being within acceptable limits.

As more data is collected and more 

relationships discovered the system becomes 

incrementally better at finding the root cause of 

any issue.
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Conclusion

By combining the already available data, quality 

and process, you can reduce cost of quality, 

improve quality and output. 

By applying modern analysis techniques, you can 

reduce reports to only show items of concern.

By applying machine learning and linking to AI 

systems it is possible to predict failure and rapidly 

get to the root cause of failures/issues.

Future work will enable the system to suggest 

actions to prevent failure.
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• Q&A      

Upcoming webinar:

The No-Code Approach to Manufacturing Data Integration

How can you connect the systems and equipment in your 

entire plant together, without writing a single line of code 

benefits and more.

29 April at 3PM BST

https://register.gotowebinar.com/register/225177096325006095
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The Independent Solution Provider for 

Smart Digital Transformation
our experience, your success

Thank You

Marco Nanninga
Marco.Nanninga@ats-global.com

LinkedIn Facebook Twitter YouTube

Edward Morris
Edward.Morris@ats-global.com

http://twitter.com/ATS_Int
http://www.facebook.com/pages/ATS/114647461887703
http://www.linkedin.com/company/206040?trk=tyah
http://www.youtube.com/ATSInternational

