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Case Study 1: Function Approximation
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Function Approximation
Case Study:
Smart Sensor
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/ Smart Sensor Diagram
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K Our objective is to determine the object position from measurements of the two voltages. J







23 Collected Data

Raw Data Normalized Data
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\ There are a total of 67 sets of measurements
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Network Architecture

a' = tansig(W'p+b")

Inputs Tan-Sigmoid Layer Linear Layer
r N7 N\ A\
pl ) a1 - aZ
2x1 w \ n' S'x1 W \ n’ 1x1
S'x2 1xS'
” j S'x1 7C j 1x1 74
1P p' 1P p’
S'x1 ! 1x1
G S '

a’ = purelin(W’a'+b’)







. 1)
/ Training Performance (S'=10)

Bayesian Regularization

SSE

10° 10’ 10

Iteration #

Final performance using five random initial weights.
1.121e-003 | 8.313e-004 | 1.068e-003 |8.672e-004 |8.271e-004




/ Effective Number of Parameters
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, 1
/ Number of Hidden Layer Neurons

Sum Squared Error

St=3 St=35 St=28 St=10 S1=20
4.406e-003 | 9.227e-004 | 8.088e-004 | 8.672e-004 | 8.096e-004

After a sufficient number of neurons is reached (~5) the
error does not go down, if Bayesian regularization is used.
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Scatter Plots
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Error Histogram
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a= (a”+1)-*(t Et ), gnin




/ Trained Network Response
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Martin T. Hagan, Howard B. Demuth, Mark H. Beale, Orlando De Jesus,
Neural Network Design,

2nd Edition, Martin Hagan, 2014.
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Online version can be downloaded from: http://hagan.okstate.edu/nnd.html
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