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COMPANY OVERVIEW
INTELLIGENT DEMOCRATIZATION
Intelligent fit-for-purpose applications embed expert knowledge enabling non-expert users the 
ability to perform complex engineering workflows that traditionally only experts could complete.

Intelligent Apps features include:

1) Leverage the company’s existing intellectual property 
(knowhow, methods, toolset, previous designs, etc.)

2) Work across a wide range of design changes and 
product families

3) Speak the language of the intended user and prevent 
non-expert users from creating invalid designs

4) Automate an entire workflow (i.e. should work for 
both CAD creation as well as analysis automation)

5) Can be employed for different levels of model 
abstraction (i.e. from 1D functional-centric to 3D CAD 
and FEA/CFD computational analysis).
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METHODOLOGY
WEAK TEST – EQUIVALENCE OF MEAN
A. Compute Fourier Coefficients (Candidate/Reference)

B. Compute means and standard deviations
C. Compute reference covariance matrix
D. Invert reference covariance matrix
E. Assess Hotelling’s T2 distribution

F. Map to F distribution

G. Get P-value of F distribution
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METHODOLOGY
STRONG TEST- EQUIVALENCE OF MEAN
A. Same as A & B in Weak Test 
B. Compute pooled covariance matrix

C. Invert pooled covariance matrix
D. Assess Hotelling’s T2 distribution

E. Map to F distribution

F. Get P-value of F distribution
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METHODOLOGY
STRONG TEST- EQUIVALENCE OF VARIANCE
A. Calculate M-statistic for M-test

B. Calculate c1 coefficient

C. Calculate u for p-value lookup

D. Get P-value from Chi-squared distribution
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STATISTICAL MODEL VALIDATION
SEE IF TEST PASSES ON KNOWN DATA

Passes test

ORIGINAL DATA

Statistical Fit
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TEST
FAILS

TEST
FAILS
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SUMMARY
 Manual time histories 

alignment no longer necessary
 Consistent and user-

independent results are 
obtained

 Greater method adoption due 
to streamlined workflow and 
embedded expert knowledge 
in the tool.

 Use of multivariate statistical 
approach reduces exposure to 
Type I and II error

 Power of the hypothesis test 
can be “tuned” to the specific 
problem being validated

FUTURE WORK 
 Automated routine that 

automatically improves 
numerical models to pass 
hypothesis testing validation

 Other multivariate problems: 
e.g. inverse problem, load 
uncertainty, predictive 
maintenance, IoT, etc.

CONCLUSIONS
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