Origin: Ajuste no lineal (parte II)

Vamos a

buscar 1los

parametros que
mejor describen los datos
experimentales proponiendo una

funcion de la forma:

y=1yo+Ae " cos(wa + Ry)

Necesitamos tener a mano 1los resultados que
obtuvimos del ajuste de la envolvente. Yo habia
usado una funcidén predefinida en Origin para
ajustar los “picos”:

Analysis > Fitting > Nonlinear Curve Fit

Category: Exponential

Function: Exponential

Rox
y=y +Ae

yo = (70,15 £ 0,03) cm

A= (27,89+£0,09) cm

Ry = (—0,286 £ 0,002) s~ )

T

Y ademas estimar la frecuencia angular () = —
w ~ 6,73 en este ejemplo. T

(Actualizado: 21/05/2020)
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Ir a Analysis > Fitting > Nonlinear Curve Fit > Open Dialog

W] NLFit O
Dialog Theme

Settings

de  Patameters Bounds

=

Origin Basic Functions

Function
Description
File Name(.FDF)

[Function is empty. Please specify it to continue.
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Ongin Basic Functions
Exponential
Growth/Sigmoidal
Hyperbola
Logarithm

Peak Functions
Polynorial
Power

Rational

W avetomn
Chromatography
Electrophysioloay
Pharmacology
Spectroscopy
Statistics

Quick Fit

No Preview

Invalid input found!

Hacer clic sobre este icono para

Please correct it to continue fitting.

poder definir la funciodn.

Ir a Category > User Defined

] NLFit ()
Dislog Theme -

Seltings Code Parameters Bounds

X

Category ‘ User Defined ~

Function \

Description
File Name(.FDF)

|[Function is empty. Please specify it to continue.
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Fit

Done | Cancel
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Se abre la siguiente ventana:

Fitting Function Builder - Name and Type NewFunction

Hints

Function Type

Select this option for simple fitting
functions that have only one
dependent vanable.

The function body is limited to one
expression, and you need to provide
only the right hand side of the equation.

This option provides faster performance
than Origin C.

Example:

a+b*enp[x"c/d)

En Function Type verificar que esté

>

Select or create a Category | |ser Defined

Function Name NewFunctlon

File Name(.FDF) NewFunction fdf

\

Description
Function Type
(®) Expression
() Equations
() Origin C
() LabTalk Script
(O) BExtemal DLLbased Function

Cancel

< Back Finish

seleccionada la opcidén Expression.

Aqui se muestra como queda luego —
de completar los pasos 1y 2.

— 2 -

Luego
funcion.

asignar un

nombre a

Yo lo 1lamé Amorl.

XL 1- Apretar New para crear una nueva
‘4__categor'ia. Yo lo 1llamé Amortiguado

1la

Fitting Function Builder - Name and Type - Amortiguado

Hints

Function Type

Select this option for simple fitting
functions that have only one
dependent varniable.

The function body is limited to one
expression, and you need to provide
only the right hand side of the equation.

This option provides faster performance
than Origin C.
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Function Name
File Name(.FDF)
Description

Function Type
(®) Expression

/ () Equations

(O Origin C

Select or create a Category Amortiquado v New

|Amor1|

Amortiguado.FDF

(O LabTalk Script
() Extemal DLL-based Function

P

Cancel

Al final apretar
el boton Next.

Fini

sh




Se abre la ventana:

Fitting Function Builder - Variables and Parameters - Amor1

Hints

Enter names of vanables, parameters,
derived parameters and constants in

the edit bores. Separate multiple

names using comma.

Example:

®l, %2

Derived Parameters

Derived parameters are additional
parameters to be computed from the
function parameter values after the
fitting process ends.

Constants

Constants are fixed values that can be
uzed either in the function expression
or in parameter initialization code.

Peak Function

Check the Peak Function box if you

L ]
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>

Independent Variables |:(

Definir los nombres de las variables

Dependent Vanables |y

<«— dependiente, independiente y de 1los

Parameters [Aw.R1y0.R2

| parametros.

Derived Parameters |

Constants |

[J Peak Function

Al final apretar

Cancel

Tenemos que tener en claro cual

funcion es:

y=uyot+Ae

—Rix

vt

parametros

coi(fe]) o el botdn Next.

es la funcién que vamos a escribir. En este caso la

variable dependiente
x: variable independiente

cos(wx + Ry)

P

parametros



Se abre la ventana:

:ssion Function - Amori
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Para poder realizar el ajuste es
indispensable estimar los
parametros iniciales (que tienen
que ser cercanos a los valores
“reales”).

Ver diapositiva 1.

Notar que esta marcada la opciodn
Fixed en todos los parametros.

X
Parameters  Constants
Param | Unit | Meaning | Fixed | Initial Value | Significant Digits
A ? 27.89 System
W ? 673 System <
R1 ? 0.286 System
y0 ? 05 System
R2 ? L0 System
Function Body
¥= |y0 + A'exp(-R1'x)'cosiw'x+R2) ¢
Quick Check
x= 1
% |
Cancel <¢Back  Next>> Finizh

Escribir la funcidn. Aqui dice
y0 + A*exp(-R1*x)*cos(w*x+R2)

No olvidar 1los paréntesis

signos de multiplicacidn, segur

corresponda.

Luego de completar la informacidn de
esta ventana apretar el botdén Finish.



Luego de apretar el botdon Finish se abre la siguiente ventana:

En rojo vemos el dibujo de
la curva de ajuste con los
parametros que definimos en
la diapositiva anterior.
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Hacer clic sobre la solapa Parameters.

B NLFit (Amor1 (Usedl

- ®
Dialog Theme  « ﬂ
Data Selection Category Amortiguado v
Fitted Curves
Advanced Function
Quiput Description
File Name(.FDF) C:\Users\mogub\Pictures\fittunchamarl fdf
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(1) Parameter Initialization was called.
[2) Parameter Initialization was called.




Desmarcar la opcion Fixed de alguno de los parametros asi se lo deja libre para que, en
se encuentre el valor que mejor describe los datos experimentales.

cada iteraciodn,
Luego apretar el botdn
converja).
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| NLFit (Amor1 (User))* — *
Dialog Theme  « LI
Settings Code Parameters Bounds
] Auto Parameter Initialization l Hids... ‘
Double click cells to change opefator. R\ght click cells far more options.
NO. | Param | Meaning | Fixed Yalue | Error Dependency | Lowser Conf Lirnits Upper Conf Limits | Significant Digits

1 A ? 27,89 0 0 - System

1 W ? E.69551 0.00102 045148 - - System

1 A1 ? 0,286 0 0 - System

1 o ? 70,15 0 0 - System

1 R2 ? 051343 0,00248 045148 - System
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[12) Parameter Initialization was called. Py
[13) -eneemeeed Levenberg-Marquardt------v

Reduced Chi-sqr = 7.89610661163

COD[R™"2) = 0,99794650355092

Iterations Performed = 1

Tatal lterations in Session =1

Chi-sqr is reduced.

Fit converged

[14) -=eereem Levenberg-Marquardt----------
Reduced Chi-sqr = 6,73896649364
COD[R"2) = 0,99824743453377
Iterations Performed = 5

Tatal lterations in Session =6

Fit converged - tolerance criterion satisfied,
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Standard Error

0,06488
9,27642E-4
9,5749E-4
0,01013
0,00223

100 - Dialog Theme - ﬂ
Seltings Code Parameters Bounds
T [ Auto Parameter Intislzation Hide...
Double click cells to change operator. Right click cells for more options. A 1 -F i n a l d e j a P t O d O S
NO. | Param | Meaning | Fixed Yalug Error Dependency | Lower Conf Limits | Upper Conf Limits | Significant Digits Ve
1 A 7 HCM z51a5% 006488 051659 - - System p arame t ros d esmarca d oS
1 W ? [m] £,6848 9.27642E-4 0,49355 System
1 R1 7 O 0287% 957494 052283 System = =
.y 1 o ? a 70.23844 0mms3 000328 System 1 t e P a r‘ h a S t a q u e
E 1 R2 ? u] 051478 000223 043103 System e
S Luego apretar el botdn OK.
C
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Q
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(18] - Levenberg Marquardt-——- "
Reduced Chi-sqr = 5,20081737393
COD(R"2) = 0,99865547130649
Iterations Performed =1
Total lterations in Session =10
Chi-sar is reduced.
(19) --weeeeeL evenberg-Marquardt-
Red hi-sr = 5,.200794833
COD(R"2) = 0,93865547727329
Iterations Performed = 3
40 T T T T T Total lterations in Session =13
I I I T Fit converged - tolerance criterion satisfied.
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Resultado final. Reportar los
parametros con las cifras
significativas apropiadas y con

las unidades que correspondan.

y =10+ Ae " cos(wa+ Ry)

Yo = (70,24 £0,01) cm

A= (27,57+0,06) cm

Ry = (0,287 £0,001) s~*

w = (6,6848 +0,0009) rad/s
Ry = (—0,515 £ 0,002) rad
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