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Combining Attribute data

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.

A I
easuremer CMAD imports CMAD sends
file are send

. to CM4D
b y

and analyzes OOT data
data to Inspect

Defects are,

Inspect receives Inspect creates visible in Data
data defects l-,_ Collect and _,ul
“\_reports /

CMA4D 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
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CM4D
CM4D DataSmith processes the incoming data _
les. Lt \NPAVEANE

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. LR o

Data from 11/25/2020 2:21:03 PM. Last Sample 90.32% Alarms 3

SEND TO.
:CT1,\\democm4ds 1\ATS-BUSINSPECT-OUT\Legoman-49123-1

[</PROCESSES>

The trigger for the data file creation is fully —
configurable in CM4D.

It could be simple tests such as out of tolerance

. . . BD-092-C - P
or could highlight statistical events such as ‘ | :
- f— ‘ The format of the output is
change process stability or upward trends ¥ | o it e e
towards failure. A inside a CM4D template and

can contain any statistical
value or alarm as necessary.
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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.

Inspect

¥ | fProduct

aaaaaaaa

mmmmmmmmmmmmmm

Result Received  |Reason | sequence -
li) Okay  20-MNov-20 10:13: 3
Value
joman
R-126
7773
Out_of_Tolerance_CM: 4D
mmmmmmmm ut of Toler orted.
rrrrrrrr /2020 9
00
380
1036.640
7| @ ok
7 @ ok
# |ip ArealCell Rank #1may
1
1/ Inspection/CMM_1 Crifical
5089 11720/2020 10:18:06 Al Out_Of_Tolerance_CH4D BD-111.R
‘Out of Tolerance Reported. Feature BD-111-R Nominal 0.000 Tolerance 1.800/-1.500 Deviation 1.900 Error 0.100
2
1| Inspection/CMM_1 Gritical
5089: 11/20/2020 10:18:06 AW Out_Of_Tolerance_CM4D AR-1221
‘Out of Tolerance Reported. Feature AR-122-L Nominal 0.000 Tolerance 1.300/-1. 500 Deviation -1.600 Error 0.100°
3
1] Inspection/CMM_1 Crifical
50893 1 u ler
i e fur inal lerance 1 eviati
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Combining Dimensional data

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

Operator enters Data from ATS Bus Data from Bus

measurement Inspect to Bus transforms to0 CMAD
values data

Inspection )

start

CMA4D CM4D creat Operat. .
receives data PDF rir:;rf : I{ISpEEtIDn En?
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.
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Inspect Data Collect

Here is an example of a Data
Collect station with a main form
setup for dedicated Checklist
guestions answering.

Images are presented to the
operator for each
guestion/measurement point to
help ensure that the right
measurement is being entered.

Plant ATS Haarlem ~ || Station  Checklist only ~ 147870
Product Legoman Area Line 1

Prod Date 15-Apr-20 v || Cell Line 1 v i

Serial Product # Defects BD-109-L

47870 Legoman ] ~

47869 Legoman 1 -

478658 Legoman 0 =Y s i 4 g
47867 Legoman 0 =

47866 Legoman 0 Question

47865 Legoman 0 v ¢ Legoman

Question Documents

BD-092-C

BD-1094_001

BD-102-L
BD-104-L
BD-106-L
BD-109-L
BD-111-L
BD-102-R
BD-104-R
BD-106-R
BD-109-R
BD-111-R
AR-122-L
AR-126-L

User |marcon

AR-127-L
AR-122-R

n 47 N

R RN XN X X XX XX XX XXX

v |Value

1.25
0.95
1.98
1.35

[

All

-] o RNEIRERY

¢ Login/ i
“ Logout Al,o °
ados’
@ (=) G
@
\9 v 4
2
2
2
X
[0}
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AT S B u S [E PWinspect202003301504588049 aml_20-04-05_05-46-14 1

<?xml version="1.0" encoding="gpkf-16"7?>
2 E(UnitQaestionEvent)
= <Inspection>

«Id»51313</Id>
<BegDate>2020-03-30T15:04:32.67</Beglate>

ATS Bus receives the measurement results from Inspect including the e B <staciom

- s . . <Id>»52</Id>
serial number and other traceability information on the ADOS bus stop. | | coavomonisr mvgcosss
5 B e
. . 14 «<Id>3</Id>
ATS Bus forwards the information to an XML channel where a XSLT s | coamacicos
</5hift>

transformation is done to strip unneeded data and create an XML file 2 B e

<Id»28</Id>

with only the data useful for CM4D. This XML file is stored in a network | <osemmaneomreonc/vsemens>
location monitored by CM4D. S

26 <Id>47848</Id>

7 <ModelY¥ear»>2020</ModelY¥ears>

<Serial>»47848</Serialx>

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

- - 31 <Code>HORMAL-PRODUCTION</Code>

and pass the message to either Inspect or any other linked system. Lo sempuas
3& H <Plant>
7 <Id>2</Id>

<Code>ATS-HAARLEM< /Code>
</Plant>
10 H <Product>
<Id»174</Id>
<Code>LECOMAN</Code>

33 H <Descriptionsy
46 - </Product>
7 - </Unit>»
18 Bl <Question>

<Id>1369</Id>

<Code>BD-092-C</Code>
- </Question>

<Value>»-0.50</Value>

“</UnitQuestionEvent:> 8

The Independent Solution Provider for Smart Digital Transformation www.ats-global.com



CM4D

ATS CMA4D 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 CMA4D 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. o lep
Scheduler Manager \;‘i-

DEE 29 & x shd aF» @u-Bra <G
]

Fie Monitoring Help tguraions | k?xmi version="1.0" encoding="utf-16"2>
B Fupec 82 (UnllQuesllnaner\l>
Scheduler Monitor | Job Queue | Job Setup | Report Depository g "‘f’:ﬁ:’fﬁ'ﬁ’_f’;‘ — <inspect >
LL <1d>51 4 7 7 11d>
<BegDa l 2020 05-20T JOMOSNSS 86</BegDate>
<stati
<ld> 59 |
<Code LH&LKLISI _ONLY</Code
<Descripti
] L nguage olaText Languageld="1033" Text="Checklist only" />
</Descript
Stati
shift>
<1d>2</1d
<Code>2</Cod
Descriptions>
<LanguageldText LanguagelD="1033" Text="Day 2" />
</Descriptions>
Client Label Type UserName  |Hostname Startup Time Last Contact Current Job | Proccess Count | Web Process Count |Job Success Count Job Failure Cou Shift
<User>
Launcher (DEMOCMADST .. CMAD CMMD Senvice  DEMOCNMDS.. §/2/2020 30648 PM 622020 31224 P <ldie> 0 <1d>28<(1d>
Launcher (DEMOCM4DST... CMADWeb  CMMD Service  :DEMOCMADS... 6/2/2020 3:06:48 PM 6/2/2020 312:24PM :<Idle> 0 0 <Usernamo>@arconi</Username
Launcher (DEMOCMADST....CMAD CMAD Service  DEMOCMADS... 6/2/20203:06:48 PM 6/2/2020 312:24PM _<ldie> 0 0 N p
Manager DEMOCM4DST Manager marcon 1912 DEMOCMJDS... 6/2/2020 3:10:37 PM 6/2/2020 3:10:36 PM <Un r" f f Fahtan
<\d)67907 [1d>
<ModelYear>2020</MadelYe
<Se >47902<‘Ser|al
roup>
1d>
OHMAL PRODUCIION Code
p tion
g |ur xt LanguagelD="1033" Text="Normal Production
ipti
roup>

2</1d>
@>ATS-HAARLEM</Code>

G ]| Trace ) PWinspect202005201010372118.xeml_20.05-20_10.10-37 / 9
NUM

The Independent Solution Provider for Smart Digital Transformation www.ats-global.com



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.
S Reporting Portal

All Reports < Refresh  Generated reports

> = cvap
> M nspect CAD

v B |nspect

> 8 Admin

» 8 Attribute Control
> = Audit

» B CAD Reports

» B Checkiist

» B Custom
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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.
Dimensional

Data

ATS Bus
transforms
data

Data from Bus
to CM4D

CMAaD

Process Data _
receives data

CMA4D
Interactive

reports

CMAD PDF
reports

www.ats-global.com
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<@700
JProduct=fender

Process and quality data correlation Sarialorests36597HG

Example inputs of Dimensional, Attribute
and Process data.

<?xml version="1.0" encoding="IS50-8859-1"2 @R\

<MEASDATE lextype="yyyy-mm-dd">2006-10-01</MEASDATE
<MEASTIME lextype="HH.MM.SS">00:00:00</MEASTIME >3k

<DATATYPE>DEVIATIONS</DATATYPE>
<COORDINATESYSTEM>NTM</COORDINATESYSTEM>
<ANALYSISSTRATEGY>POSITIONAL ERROR</ANALYSISSTRATEGY>|

[Issue_Code=scratch
JComment=
/Prod_Date=2028-84-15
/X _Value=546,65

/Y _Value=284,35

/L _Value=153,78

<?xml version="1.0" enc
E<OperationsPerformance 2001 /XMLSchema-instance"
<StartTime>0001-01-01T00:00:00</StartTime><EndTime>0001-01-01T00:00:00</EndTime>
<Performancestate>Completed</Performancestate>
<PublishedDate>0001-01-01T00:00:00</PublishedDate >R
H<OperationsResponse>l
<ID>ABCDEQ1</ID>|
<StartTime>0001-01-01T00:00:00</StartTime > ERNS
<EndTime>0001-01-01T00:00:00</EndTime
<ResponseState>Completed</ResponseState>|
H<SegmentResponse> Rl
<ID>10</TD>EEIAS
<ActualStartTime>2016-03-14T14:28:08.888+01:00</ActualStartTime>ERNa
<ActualEndTime>2016-03-14T14:28:16.12+01:00</ActualEndTime>
H<SegmentState>Completed</SegmentState><SegmentData> F
<ID>ThroughCoolant</ID><Value><ValueString>37.132261545427</ValueString></Value></SegmentData><SegmentData>
<ID>CoolantTemp</ID><Value><ValueString>20.3678571313881</ValueString></Value></SegmentData><SegmentData>EHRill@
<ID>SpindlePower</ID><Value><ValueString>48.301904629113</ValueString></Value></SegmentData><SegmentData > (CERilE
<ID>MotorTemp</ID><Value><ValueString>35.54473229168</ValueString></Value></SegmentData><SegmentData>!
<ID>CNC_Prog</ID><Value><ValueStrinq>Prong</ValueString></Value></SegmentData><SeqmentData>ﬁﬂﬂﬁ
<ID>ThroughCoolant_Target</ID><Value><ValueString>0</ValueString></Value></SegmentData><SegmentData>|
<ID>ThroughCoolant LSL</ID><Value><ValueString>25</ValueString></Value></SegmentData><SegmentData>[@®
<ID>ThroughCoolant_USL</ID><Value><ValueString>100</ValueString></Value></SegmentData><SegmentData>
<ID>CoolantTemp Target</ID><Value><ValueString>0</ValueString></Value></SegmentData><SegmentData
<ID>CoolantTemp USL</ID><Value><ValueString>42</ValueString></Value></SegmentData><SegmentData>!
<ID>CoolantTemp_LSL</ID><Value><ValueString>2</ValueString></Value></SegmentData><SegmentData>ll
<ID>SpindlePower_Target</ ID><Value><ValueString>50</ValueString></Value></SegmentData><SegmentData>EEil@
<ID>SpindlePower_ LSL</ID><Value><ValueString>100</ValueString></Value></SegmentData><SegmentData
<ID>SpindlePower_USL</ID><Value><ValueString>0</ValueString></Value></SegmentData><SegmentData>|
<ID>MotorTemp Target</ID><Value><ValueString>0</ValueString></Value></SegmentData><SegmentData>|
<ID>MotorTemp LSL</ID><Value><ValueString>100</ValueString></Value></SegmentData><SegmentData
<ID>MotorTemp USL</ID><Value><ValueString>0</ValueString></Value></SegmentData>ERila
<MaterialActual><MaterialUse>Produced</MaterialUse></MaterialActual>
r</SegmentResponse.
</OperationsResponse>|
</OperationsPerformance>

i/ /www . w3 .0xg/2001/XMLSchema"

F!
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Real World Exam P les O LU AN\ Scatter Plot =~ >34
Correllation of Hood asm * BH : M50001-Y to Hood asm * BH : Y2536C-RH-N is .951

. ®Query Lé M50001 - Y Query 2 - Y2536C-RH - N &

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. :
I:_..x

. w allllh
Query 1 Routine : Feature , Query 2 Routine : Feature , Correllation Coefficient

Hood asm ~ BH : M5@@@1-Y,Hood asm * BH : Y2536C-RH-N,.951465684@58554

Hood asm ~ BH : Y@4AAT-RH-N,Hood asm ~ BH : X2546T-RH-N,.968951164440413
Hood asm ~ BH : Z@4AAC-LH-N,Hood asm ~ BH : Z14BDC-LH-N,.995@@2573390334
Hood asm ~ BH : Z@4AAC-RH-N,Hood asm ~ BH : Z14BDC-RH-N,.997416751939323
Hood asm ~ BH : Z@4AAC-RH-N,Hood asm ~ BH : I2546B-RH-N,.972640302694352
Hood asm ~ BH : Z@4ABB-LH-N,Hood asm ~ BH : IZ@4ABC-LH-N,-.992632214502526
Hood asm ~ BH : Z@4ABB-LH-N,Hood asm ~ BH : Z2648P-LH-N,-.96@513198302258
Hood asm ~ BH : Z@4ABB-LH-N,Hood asm ~ BH : Z29HCP-LH-N,-.977@55685060754
Hood asm ~ BH : Z@44BC-LH-N,Hood asm ~ BH : I2648P-LH-N,.957491167974101
Hood asm ~ BH : Z@44BC-LH-N,Hood asm ~ BH : I29HCP-LH-N,.974751841835812
Hood asm ~ BH : Y13HKB-LH-N,Hood asm ~ BH : Y14BAB-LH-N,.99539%366333515
Hood asm * BH : Y13HKB-LH-N,Hood asm ~ BH : Y14BBC-LH-N,.987926221815491
Hood asm * BH : Y13HKB-LH-N,Hood asm ~ BH : I6582A-LH-N,.96@167621852414
Hood asm ~ BH : Y13HKB-RH-N,Hood asm ~ BH : Y14BAB-RH-N,.994820138439724
Hood asm ~ BH : Y13HKB-RH-N,Hood asm ~ BH : Y14BBC-RH-N,.985586218744611

www.ats-global.com
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Real World Examples | Correlation Analysis \\ NN 11Tl o) SGaiNak .7

Correllation of Legoman * ?H : AR-126-L-P to Legoman * ?H : Media Temperature C-P is .989

@®Query L;.AYR 126-L-P Query 2 - Media Eempemmro@
0 T 1 ? T |1
- oD e
Process parameter correlation. »r oo
. . &
The system searches for links between quality -
. = oo
and process parameters from the machine . |
C %
controller. 1
000
Query 1 Routine : Feature , Query 2 Routine : Feature , Correllation Coefficient ! " 4&“ . . :
Legoman ~ ?H : BD-092-C-P,Legoman ~ ?H : Tocl Temperature C-P,.9980552339007777 P
Legoman ~ ?H : BD-109-R-P,Legoman ~ ?H : Feed Pressure PSI-P,.972097711853572 A
Legoman ~ ?H : AR-126-L-P,Legoman " ?H : Media Temperature C-F,.989263775859194 - -
Legoman ~ ?H : AR-127-L-P,Legoman ~ ?H : Act Feed Screw Speed %-P,.889732469209797

Legoman ?H : AR-127-R-P,Legoman ?H : Holding time-P,.9%08448111907511

Strong relatlonshlps are registered in the database
as part of the machine learning process.

= i

} Correllation -R- Matrix Between Legoman * ?H With 31 Columns and Legoman * ?H With 9 Rows Using 50 Samples.

BD-092-C-P
BD-102-L-P
BD-102-R-P
BD-104-L-P
BD-104-R-P
BD-106-L-P
BD-106-R-P
BD-109-L-P
BD-109-R-P
BD-111-L-P
BD-111-R-P
AR-122-L-P
AR-122-R-P
AR-126-L-P
AR-126-R-P
AR-127-L-P
AR-127-R-P
HN-135-L-P
HN-135-R-P
HN-144-L-P
HN-144-R-P

Tool Temperature C-P - 0.187 | 0.141 | 0.054 | 0.221 | 0.029 | 0.021 | 0.005 | 0.238 | 0.118 | 0.031 | 0.075 | 0.017 | 0.005 | 0.201 | 0.113 | 0.1 |0.123 [ 0.011 | 0.171 | 0.02
Shift-P| 0.001 | 0.034 | 0.161 | 0.073 | 0.18 | 0.091 | 0.06 | 0.217 | 0.082 | 0.196 | 0.023 | 0.019 | 0.186 | 0.013 | 0.102 | 0.123 | 0.045 | 0.245 | 0.086 | 0.269 | 0.074

Media Temperature C-P| 0.002 | 0.176 | 0.02 | 0.176 | 0.067 | 0.199 | 0.274 | 0.068 | 0.18 | 0.04 | 0.142 | 0.105 | 0.076 0.03 | 0.081 | 0.075 | 0.043 | 0.142 | 0.005 | 0.275
Material Batch-P| 0.105 | 0.083 | 0.177 | 0.102 | 0.366 | 0.05 | 0.145 | 0.174 | 0.215 | 0.019 | 0.231 | 0.005 | 0.183 | 0.085 | 0.165 | 0.04 | 0.079 | 0.078 | 0.296 | 0.066 | 0.044
Machine ID-P| 0.169 | 0.106 | 0.073 | 0.064 | 0.062 | 0.178 | 0.186 | 00 | 0.104 | 0.178 | 0.003 | 0.079 | 0.07 | 0.107 | 0.238 | 0.064 | 0.212 | 0.057 | 0.194 | 0.079 | 0.034

Holding time-P| 0.224 | 0.006 | 0.28 | 0.032 | 0.073 | 0.009 | 0.173 | 0.159 | 0.027 | 0.022 | 0.164 | 0.088 | 0.119 | 0.09 | 0.085 | 0.15 0.08 | 0.052 | 0.037 | 0.118

Feed Pressure PSI-P| 0.331 | 0.166 | 0.192 | 0.07 | 0.067 | 0.063 | 0.025 | 0.189 0.075 | 0.034 | 0.089 | 0.018 | 0.193 | 0.265 | 0.07 | 0.21 | 0.139 | 0.296 | 0.195 | 0.047
Ambient Temperature C-P| 0.022 | 0.254 | 0.203 | 0.098 | 0.031 | 0.082 | 0.093 | 0.32 | 0.008 | 0.252 | 0.177 | 0.008 | 0.033 | 0.031 | 0.083 | 0.017 | 0.202 | 0.038 | 0.123 | 0.001 | 0.027
t Feed Screw Speed %-P| 0.16 | 0.347 | 00 | 0.397 | 0.08 | 0.145 | 0.05 | 0.187 | 0.09 | 0.024 | 0.067 | 0.153 | 0.047 | 0.106 | 0.077 - 0.031 | 0.172 | 0.044 | 0.072 | 0.287 1 5
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How Does CM4D Learn About Relationships.

Sources of Influence. Overall Methodology...

« Sources of influence create relationships.

1. XYZ Position. - A separate file is created for each source of
2. Tolerance Stack Analysis influence.
(VSA/RDNT). .
3. Correlation Analysis. « The contents of the output files are added to
4. User Input. the CM4D database as feature links.
5. Complex Pattern Analysis. . _Features th_at have at least _1 feature of |
(Rulex/Fourier Transform). iInfluence will be marked using a feature filter.
6. Condition Based Maintenance. « Users can then search for those features with
e influence and easily see the list of
influencers.

« A CMA4D 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
guality issues is immediately sent to the responsible
engineer.

C01-C-802-P08

ush T Gap

Gap Influencers o

P

7\ BilCar R

ALL LINKED FEATURES CO01-C-B02-P08

Source of Link
XYZ Close
RDnT Link

Correlation > 0.8

C01-C-B02-P08
Q ush | Gap |
% | 100.00 [ 90.00
I, n 10 10
i :

Xb] -0.050 | -0.345
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Legoman Assembly BD-309-R Related Features and Parameters
Related Parameters

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.

Legoman Assembly Concerns Predicte=Tail in < 100 Units.

Related Features From
Other Parts or Assy's

Concern Item 1 BD-109-R -

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

s 2N} ISSUE.

5 Found
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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. _ Cos Cost of

) l 1
Prevention Appraisal
Costs Costs

Poor Quality

) l 1
Internal External
Failure Costs Failure Costs

By applying machine learning and linking to Al
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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Upcoming webinar:

29 April at 3PM BST

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.
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https://register.gotowebinar.com/register/225177096325006095

The Independent Solution Provider for

Smart Digital Transformation
our experience, your success

Marco Nanninga
Marco.Nanninga@ats-global.com

T Edward Morrls
Edward.Morris@ats-global.com
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http://twitter.com/ATS_Int
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