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Automatic defect searching and 
categorization - Background
 In the area of manufacturing, testing is done to assure form, fit and 

function of the units being produced
 Each unit that is tested has many associated measurements
 Reviewing these individual measurements over time is the basis for all 

SPC/Quality monitoring protocols
 If instead we treat each test as a basket of measurements we can 

compare baskets against one another

Each test produces n# of measurements
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Automatic defect searching and 
categorization – Value Proposition
 If we can draw the link between the character of a unit 

produced and it’s unique test measurement pattern we can 
group units with similar performance characteristics together 
automatically

 Units with specific problem types will cluster together
 In a factory where re-work is a significant cost driver, 

automation to identify a problem type and therefore drive to 
solution faster is a cost reduction opportunity

Matching units can be fixed the same way
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How to find ‘like’ tests – First try
Using only a basic Pearson correlation coefficient couldn’t 
differentiate tests of the same type well

Individual measurements tend towards control

Individual measurements tend to operate in controlled 
ranges therefore tests of a particular type tend to have 
high correlation 

http://en.wikipedia.org/wiki/Pearson_product-moment_correlation_coefficient
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How to find ‘like’ tests using history
 Using historical performance, each measurement can be 

normalized around its mean

Correlating normalized values differentiates tests

 Each measurement varies from the mean by its standard 
deviation

 Therefore normal operating ranges with extreme values don’t 
bias the correlation
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A Tool to Compare Tests

Tool can search for failures of the same kind
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Compare tests with high correlation

See how close one test matches another
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Link to shop floor control system for 
answers

Not the first time a problem type has occurred

Now a user can look at history of similar units to 
determine corrective action
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Normalized correlation in real time

Tool must be fast to be useful
Combining data at run time allows instant results 

Tests Measurements
(pCodes)

Historical
(stats)

SELECT y.TestStartTime, y.UUTSN, y.testStatus as [Result], count(*) as [Base pCode Count], 
(COUNT(*)*SUM(x.NomVal*y.NomVal)-(SUM(x.NomVal)*SUM(y.NomVal))) 
/
( SQRT(COUNT(*)*SUM(SQUARE(x.NomVal))-SQUARE(SUM(x.NomVal)))
*
SQRT(COUNT(*)*SUM(SQUARE(y.NomVal))-SQUARE(SUM(y.NomVal)))
) as [Correlation]
from (
select ps.parmId, (ss.Mean - v)/ss.Deviant as [NomVal] from parmSum ps

join sumStats ss on ss.parmId=ps.parmId
where TestOccurID = 160749 and ss.Deviant!=0) x 

join (
select (ss.Mean - pCodes.v)/ss.Deviant as [NomVal], pCodes.parmId, Tests.TestOccurID, Tests.TestStartTime, Tests.UUTSN, 
Tests.testStatus
from testOccur [Tests]

join parmSum pCodes on pCodes.testOccurId=Tests.testOccurId
join sumStats ss on ss.parmId=pCodes.parmId
where ss.Deviant!=0 )  y ON y.parmId=x.parmId
group by y.TestOccurID,y.TestStartTime, y.UUTSN, y.testStatus
order by 5 desc
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