
     Mechanical Engineering Department 

WORCESTER POLYTECHNIC INSTITUTE 

MECHANICAL ENGINEERING DEPARTMENT 

Engineering Experimentation 
ME-3901, D’2012 

Lecture 04 

21 March 2012 



     Mechanical Engineering Department 

Office hours 

General information 

 Teaching Assistants: During laboratory sessions 

 Instructors: Cosme Furlong  Christopher Scarpino 

Office: HL-151  Office: HL-153 

Everyday: During laboratory 

9:00 to 9:50 am sessions 
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Curve fitting: introduction 
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Curve fitting: matrix approach 
Discussed in class: estimation of  ranges for fitting coefficients 

)'(]'[ YXβXX 

Curve fitting can be expressed as: 

Solution is: )'(]'[ 1 YXXXβ 

Components of inverse matrix are expressed as: 

][]'[ 1
ijcXX 

Obtained from model: )(][ YβX  (Over determined system of equations) 

Vector of unknowns (coefficients of model used, 
e.g., slope and dc values in a linear fit ) 

])[ of  transposeis ]'([ XX
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Curve fitting: matrix approach 
Discussed in class: estimation of  ranges for fitting coefficients 

Recall that sum of the square of the errors (SCE) is: 
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Definition: estimator of variance: 
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βparameters# ( = 2  for a line fit, i.e.,                 for                       ) XββY 10 

n = number of points used in curve fitting 

Number of degrees of 
freedom 

10  and ββ

(also called “residuals” squared) 
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Curve fitting: matrix approach 
Discussed in class: estimation of  ranges for fitting coefficients 

Confidence interval (1  )100% for fitting coefficient  i : 

iii cStβ 2/

Student’s  t  distribution for 
the determined degrees of 
freedom (see previous page)  

Interval for  i fitting coefficients where their values are (1  )100% reliable 
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Curve fitting: matrix approach 
Discussed in class: estimation of  ranges for fitting coefficients 

degrees of 
freedom 

Student’s  t - see 
page 114 of Holman 

You can apply this 
to analyses done in 

Lab #2 


