Numerical Techniques

- Least Squares Data Fitting

Chapter 4 in class textbook



The NIMBUS-7 Satellite Data

Data point | Altitude (km) | Ozone mixing ratio (ppmv)
z T Yi
1 20. 3.1
2 22. 4.01
3 22.4 4.1
4 23. 4.3
s} 24. 4.4
6 26. 5.3
7 28. 6.1
8 29.7 7.2
9 31. 8.3
10 33. 7.5
11 34. 9.3
12 35. 7.7
13 35. 7.8
14 36. 7.7
15 37. 8.1
16 38. 8.4
17 39.4 9.0
18 40. 8.9
19 41. 9.6
20 41.5 10.7




Least-Squares Curve Fitting
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Least-Squares Curve Fitting




Least-Squares Curve Fitting
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The Least-Squares Technique — Linear Model
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Two equations for 2 unknowns
(a and b)



The Least-Squares Technique — Linear Model

HEZ(y Z — (a+ bz;))* = min.
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The Least-Squares Technique — Linear Model

M:

> (wi—

II = — (a+ bz;))* = min.
i=1 1=1
One obtains:
om - _ Qi( —(a+bzx;)) =0 = Xn:y
Oa - : & v i=1

o1l - E T Vi
= (g — ) = — v
b 2 E z; (yi— (a+bx;)) =0 .

1=1 =1

aZ xz+bz m



The Least-Squares Technique — Linear Model
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The equations of the Linear Model can be written as

From (l): Z yi:a'n—kbz €T;
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Summary — Linear Model: f(x)=at+b x
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The Least-Squares Technique — 2"9 order polynomial data fitting
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The Least-Squares Technique — 2"9 order polynomial data fitting

Z (yi — (a +bz; +czi)) =0.
Z z; (yi— (a+bz; +cz})) =0

Z z7 (yi — (a+ bz +cxi)) =0

n n n n
Zyz’ e aZ l—l—bz xi—l—cz xzz
i i=1 i=1 i=1

n n n n
inyi = G’Z xi+bz :I:ercZ xf’

i=1 i=1 i=1

n n n n
foyz az :1:?4—62 x?—l—cz xf
; i=1 i=1 i=1



The Least-Squares Technique — 2"9 order polynomial data fitting
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The Least-Squares Technique — 2"9 order polynomial data fitting
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Tips & Tricks: Fitting Exponential Data
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