Curve Fitting

Curve Fitting

* Linear Regression — Normal Equations
e Polynomial Regression
* Nonlinear Transformations
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Curve Fitting

e Data at discrete points or times

e Want estimates at points between measurements
¢ Fit curve to data to estimate intermediate values
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Interpolation

* Precise data—no erroriny
e Force curve through each point
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Regression

* Experimental Data
— Noisy (contains errors or inaccuracies)
— xvalues are accurate, y values are not

* Find general trend (relationship) between x and y = f(x)
— Without passing through any specific point
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Noisy Data From Experiment

i> 1 2 3 4 5
X 2.10 6.22 7.17 10.5 13.7
Y 2.90 3.83 5.98 571 7.74
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Least Squares Regression

* Minimize the residual between the data points

and the line :
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Find the values of a, and a, that minimize S,
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Least Squares Regression

* Minimize S, by taking derivatives WRT a,and a,,
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Normal Equations

Normal Equations - Solution
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Example

1 2 3 4 5
210 622 717 105 137

Vi 2.90 3.83 5.98 5.71 1.74
] 1 1
2x; = 3969 ~(26.16)(392.3) - —(39.69)(238.7)
=l ag =2 S} =2.038
5 0= 1 2 o
$x? = 3923201 392.3-[39.69]
i=1
5 238.7-1(39.69)(26.16)
Sy = 2616 a = 5 : =0.4023
=l 392.3—5[39.69]2
5
Sx;y; = 2387416
i=1
[y = 2.038 + 040234
Example
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