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Format Conventions
In this document the following format conventions are used:

Input which must be replaced by your details LOGIN server/username
is given in bold italics.

Menu items are given in a bold, Arial font. Windows Applications
Keys that you press are enclosed in angle <Enter>
brackets.

displayed in the left hand margin.

Toolbar buttons for some menu commands are | ﬁl

Feedback

If you notice any mistakes in this document please contact the Information Officer.
Email should be sent to the address info-officer@leeds.ac.uk.

Copyright

This document is copyright University of Leeds. Permission to use material in this
document should be obtained from the Information Officer (email should be sent to
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Task 9

Objective

Instructions

Curve Fitting: Pre-defined

To introduce the concept of curve fitting.

You will use a pre-defined function as an example.

Activity 9.1

When you are in a graph window, OriginPro's automatic fitting commands
are located in the Analysis menu. Parameter initialisation and fitting is
carried out automatically when fitting from these menu options. A fitted
curve is displayed in the graph window while the fitting parameters and
statistical results are recorded in the Results Log window. The Analysis
menu contains the following automatic pre-defined fitting models:

e Linear

¢ Polynomial

e Exponential Decay (First Order, Second Order, and Third Order)
¢ Exponential Growth

e Sigmoidal

e Gaussian

e Lorentzian

e Multi-peaks (Gaussian and Lorentzian)

Users can have more control over fitting parameters of a pre-defined function
or can add their own fitting function by using the Non-linear Curve Fit option

from the Analysis menu. This option contains over 150 pre-defined functions
which are divided into the following categories:

e Origin Basic Functions
e Chromatography
e Exponential

e Growth/Sigmoidal
e Hyperbola

e Logarithm

e Peak Functions

e Pharmacology

e Polynomial

e Power

e Rational

e Spectroscopy

e Waveform

We will now consider a curve fitting session using one of the pre-defined
functions. To try this example you should open FITEXMP1.0PJ, an
OriginPro project file which can be found in C:\Program
Files\OriginPro75\Tutorial. Click on File > Open to open the project file. As
you can only have one project file open at a time, you will be asked if you
want to save any existing work first.

Figure 22 shows the plot in FITEXMP1.0PJ which will be used for this
example.
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Figure 1. A scatter graph

Click on the graph and choose Fit Exponential Decay > First Order from the
Analysis menu. OriginPro will do the necessary initialisation and fit a curve
to the data. The result of this operation is shown in Figure 23.
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Figure 2. First order exponential decay curve fitting

Details of the fitting parameters appear in both the graph window and the
Results Log window.

Activity 9.2 The above case fits the following exponential equation to the data:
y =y0 + Al*exp(-x/t1)

This is a specific case of the equation:



y =y0 + Al*exp(-(x-x0)/t1)

where x0, the x offset, is assumed zero. To allow an x offset you should
choose the Non-linear Curve Fit > Advanced Fitting Tool option from the
Analysis menu. The NonLinear Curve Fitting: Fitting Session dialog box
should appear containing details of the fitting session just performed. If this
box does not look like Figure 24, click on Basic Mode at the bottom.

¥ NonLinear Curve Fitting: Fitting Se

[l 1

Parameter Value Vary? Ernor  Dependency
y0 45332 V' +|0.04567 |0.60448
Al {5.27587 v +|0.15617 |0.53274
tl [8.01678 v +|0.11022 |0.73261

| o | S0 [T2maa | chisar| 1 e [[T001ter]

Select Function...l SelectDataset...l More...l Done l

Figure 3. Fitting Session dialog box
e Click Select Function and choose ExpDecayl from the Functions list.
e Click Start Fitting, followed by Yes.

e Make sure the Vary? check box for x0 is checked and set the following
values: yO to 0, x0 to 0, Al to 10, and t1 to 1.

e Click the 100 Iter. button and then click Done.

This will update the plot with a new curve and the new fitting parameters will
appear in both the graph window and the Results Log window.

Figure 24 shows the Basic NLCF Mode. The Advanced NLCF Mode can be
accessed by clicking on the More button at the bottom of the Basic Mode (see
Figure 25). While both modes enable you to fit a curve to your data, they
differ substantially in the options they provide as well as in the degree of
complexity they entail.

The Basic Mode is simpler and is used for selecting or defining your own
function, selecting a dataset for fitting, performing an iterative fitting
procedure and displaying the results on the graph.

The Advanced Mode includes the above and allows you to define a LabTalk
script or Origin C code to initialise parameters, impose linear constraints,
specify a weighting method and termination criteria, display the residue plot,
parameter worksheet, variance-covariance matrix and confidence and
prediction bands. It also allows the user to fit multiple datasets with a choice
of shared parameters and change parameter names.
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Figure 4. Advanced NLCF Mode



Task 10 Curve Fitting: User-defined

Objective Curve fitting using a user-defined function.

Instructions You will use an example of a user-defined function.

Activity 10.1 Consider a curve fitting session using a user-defined function. To try this
example you should open the file FITEXMP2.0PJ which is available under
C:\Program Files\OriginPro75\Tutorial.

To enter a new fitting function, from the Analysis menu choose the Non-linear

Curve Fit > Advanced Fitting Tool option and then select Basic Mode. The
following dialog box will be displayed:

¥ NonLinear Curve Fitting: Select Fun - =] x| {# NonLinear Curve Fitting: Define Ne — =11
Functions {» Equation " Curve " File Name]useﬂ TypelUser-Definec j
s —l: X=X o)f fl = ~
y= yU + A1g Number of Param. I?. I [ User Defined Param. Names

Parameter Names |P1,P2P3

Independent Var. I”‘

New...l Edit...l Dependent Var. Iy

Exponential Decay 1 with offset Example: =
v=P1*exp(-x"P2/P3)

Start Fitting... I Select Dataset...l More...l Closel

Figure 5. Select a new function 4

Save | Cancel I

More... ' Accept |

Click on the New button. Enter 3 in the
Number of Param. box. Next enter the

following into the box at the bottom: Figure 6. Define a new fitting function

y=P1*exp(-x"P2/P3)

and click the Save and then the Accept button.

Activity 10.2 To start the fitting session from the dialog box in Figure 26, click on the Start
Fitting button. You will be prompted for a choice of fitting the curve for the
active dataset or any other. Choose the active dataset. The Fitting Session
dialog box appears (see Figure 28) and you need to set the starting values for
P1, P2, P3 in the boxes adjacent to the parameters e.g. try P1=7, P2=2, P3=2.

If you want to fix the value of any of the parameters you must clear the box

next to the value box that says Vary?. If the Vary? boxes are checked it
allows the parameters’ values to change during the iterations.

Click in the 1 Iter. or 100 Iter. box to do the curve fit. Repeat the iterations
until you get a satisfactory fit. Once you are happy with the curve, click the

Done button to terminate the fitting session.
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Figure 7. The Fitting Session dialog box
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Figure 29 shows the result of fitting the function to the plot.
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Figure 8. Fitting a function to a plot

Note: The option More during the fitting session provides the user with more
sophisticated options to control the fitting parameters. See the NLCF

(Advanced Mode) Options > Constraints menu item.

Close FITEXMP2.0PJ by clicking on File > Close.



Task 11 Creating a 3D Graph

Objective To create a 3D graph.
Instructions Enter data into a worksheet and produce a 3D plot.

Comments Enter the data as shown.

Activity 11.1 Add a third column to an OriginPro worksheet as done in Task 2 previously.

Activity 11.2 You will need to change the name of g = _ (ol x|

i2% Datal

the third column to C(Z). To do

this, click on the column heading €4
and then click on the Column 1 1 I 5
menu. Choose the Set as Z option. g g g; '75
Enter the data shown in Figure 30. 4 7 '5 P
5 7.3 5 9
6 7.9 4 10
7 8 3 11
8 8.1 2 12
9
10

Figure 9. 3D graph data entry

Activity 11.3 To draw a 3D scatter graph, click on
the C(Z) heading in the third column of the worksheet. Next click on the Plot
> 3D XYZ menu and choose the 3D Scatter option. The data will be plotted
into a new plot window and the 3D Rotation toolbar will also appear.
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Figure 10. Scatter plot

Activity 11.4 The Plot Details dialog box allows you to choose and change various
parameters of a 3D scatter plot.




To open the Plot Details dialog box you can either double-click on a plotted

data point or click on the Format menu and choose the Plot option. The

following dialog box appears:

=423 Graphl Line  Symbol IDrop Lines]
=] Layerl
=-[=] Datat : (%), BIY).CR) : )
Preview Sire lg vl
[ %Y Projection v I Edge Thickness  |Defaul I
t v

[ zX Projection . * =

[0 YZ Projection Symbol Color - Black |

[~ Show Construction

21X

Plat Type: 3D Scatter/Trajectory >> Worksheet | 0K I Cancel I Spply l

Figure 11. The Plot Details dialog box

If the left-hand side of the Plot Details dialog box looks different from above,
expand the graph structure by clicking on the +’s. Make sure that Original is

selected.

As you can see, the 3D plot is not particularly easy to interpret at the
moment. The following formatting procedures should be carried out:

1. To join the points with straight lines (a trajectory plot) click on the

check box next to Connect Symbols in the Line tab. (Alternatively you

could have chosen the 3D Trajectory option, instead of the 3D Scatter

option, when creating the plot.)

2. To add drop lines choose the Drop Lines tab and select Parallel to Z

Axis.

3. To remove the grid lines from all three axes click on Layer 1 in the left
hand side of the Plot Details dialog box and choose the Display tab. In

the Show Elements section de-select the X Axes, Y Axes, and Z Axes

options. Then click OK. The plot should now resemble that in Figure

33.

4. To make the points bigger and to number them you should re-open the
Plot Details dialog box as before. Select Original from the left hand side

of the dialog box. Click on the Symbol tab. Choose Show
Construction, Row Number Numerics, select the Outline box and
choose Size 24 from the drop down list. Then click OK.
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Figure 12. Trajectory plot, no grid lines

To trace a line onto the bottom of the graph, open the Plot Details
dialog box again and select Original from the left hand side. Turn off
the Parallel to Z Axis in the Drop Lines tab. Then click on the XY
Projection check box in the left hand side of the Plot Details dialog box,
so a tick shows. Finally click on the check box next to Connect
Symbols in the Line tab. Click on OK and the graph should now
resemble Figure 34 below:

[ Graph1 g —I_-l- e ﬁl

Z Axis

Figure 13. Formatted 3D plot
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The 3D Rotation toolbar (see Figure 35) has several buttons that can be used
to rotate and change the perspective of the 3D graph. The six buttons on the
left rotate and tilt the 3D plot by the specified rotation angle, in this case 10°.
The next two increase and decrease the perspective angle by 3°. The last two
fit the graph to the layer frame and reset the rotation angles. If the 3D

Rotation toolbar is not displayed, open it by selecting View > Toolbars and
then 3D Rotation.

L ak LR AP Ihedr-1 Tk e

Figure 14. The 3D Rotation toolbar
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Task 12 Creating a Surface Plot

Objective To create a surface plot from 3D data stored in a matrix window.

Instructions Create a matrix from worksheet data and plot as a 3D surface.

Comments Use the matrix details given.

Surface plots can only be plotted from matrix windows. Matrix data can be
input in several ways: it can be created from a formula, copied and pasted
from another application, imported, or created from an existing worksheet as

in the following example.

Activity 12.1 Open a new worksheet and import the ASCII data file Tutorial 5.DAT from
C:\Program Files\OriginPro75\Tutorial. The worksheet displayed should
have three columns A(X), B(Y) and C(Y). Change the name of the third

column to C(Z), as in Activity 11.2.

Activity 12.2 Highlight column C(Z) and select Convert to Matrix from the Edit menu and

choose Random XYZ.

Activity 12.3 Select the Correlation gridding method. The box shown in Figure 36 should
now appear. Select the number of rows and columns, search radius and

amount of smoothing required for the data.

Random XYZ Gridding 21 x|

Selected Z Dataset IT:.:h:‘ri.alS__iZ:

Select Gridding Method v

— Gridding Parameters

Number of Columns h 0
Number of Rows |1 ]
Search Radius |2—
Smoothness l-a?—

[~ LogSpace

v Show Plat

Apply | | 0K I Cancel

Figure 15. Adjusting the number of cells

The values selected will
determine how fine/blocky your
plot will be. From your XYZ
data, OriginPro will interpolate
values for each cell in the matrix
- the more cells, the finer the plot
but too many cells will take
much longer to calculate and
could be meaningless if there is
not sufficient data. The search
radius value is used to determine
which of your XYZ data points
will be used to compute each cell
value - this needs to be big
enough to cover small gaps in
the data but should not be so big
that values at one end of the
dataset have an effect at the
other end.

If you are not sure
about values for

your dataset, try several different ones. For this example, accept the default
values as above, de-select Show Plot and click OK. The following matrix
shown in Figure 37 appears (note, you may need to increase the column

width to display the values).

12



1

{# Matrix1 - Correlation Gridding for Tutorial5_C

2

3

4

-2.83098E-6

-8.48322E-7

-1.31178E-6

-2.34499E-6

-1.20524E-6

-1.4735E-6

7.00171E-7

1.24064E-6

-3.26447E-7

1.18853E-5

-7.12961E-7

1.08393E-6

2.01817E-6

4.19444E-6

4.38622E-5

1.35644E-7

2.48755E-6

4.22418E-6

6.49572E-5

9.47342E-5

1.28077E-6

4.54625E-6

8.87785E-6

1.62926E-4

2.63362E-4

1.88983E-6

5.76902E-6

1.14287E-5

1.15833E-4

2.82467E-4

1.95357E-6

5.72978E-6

1.12235E-5

4.61702E-5

2.1638E-4

1.59485E-6

5.51987E-6

1.09936E-5

3.1159E-5

1.4384E-4

O Q0 | (O7 | (B [QO [N =

7.4891E-7

4.21159E-6

1.04578E-5

1.89809E-5

6.57137E-5

—_
=

-2.32641E-6

-1.30004E-7

3.94956E-6

7.01337E-6

2.05707E-5

C

Activity 12.4 The graph is now
ready to be
drawn. Open the
Plot menu and
click on the 3D
Color Map
Surface option.
The graph which
is plotted is
shown in Figure
38.

Figure 16. The Matrix window
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Figure 17. Surface plot

Activity 12.5 Now open the Plot Details dialog box by double-clicking on one of the grid
data points. If Matrix1 is not selected on the left-hand side of the Plot Details
dialog box, expand Layer1 by clicking on the + and then select it. Most of the
options are self-explanatory so try and play around with them, especially
experimenting with the Plot Type options at the bottom left of the dialog box.
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Task 13 Quitting OriginPro

Objective To quit OriginPro.

Instructions You will use the Exit option from the File menu.

Activity 13.1 Select the Exit option from the File menu.

Note: If you have not saved the project, you are now given the opportunity to
do so before exiting.

14



Further Information

Documentation

To find out more about OriginPro 7.5 the following documents are available
for reference or loan from the ISS Help Desk (these manuals can also be
purchased, for more information please contact ISS Sales):

Getting Started Manual
Peak Fitting Module Manual
There are also the following manuals available for previous versions:
Microcal Origin User’s Manual
Microcal Origin 3D/ Contour Manual
Microcal Origin LabTalk Manual

Programming Guide

Documentation is also available as pdf files under C:\Program
Files\OriginPro75:

GettingStarted. pdf
Origin_V75_User's_Manual.pdf

PFM_Manual.pdf

(The first is available on the OriginPro 7.5 CD whilst the second and third
can be downloaded from OriginLab’s website.)

Help

OriginPro incorporates an on-line help system which includes a search
facility. You can access help by choosing the Help menu.

You can also contact the ISS Help Desk if you have any questions about
using OriginPro (e-mail helpdesk@leeds.ac.uk or phone ext. 33333).

15
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Appendix 1 Types of Graph Available under the
Plot Menu

2D Line and Symbol Graphs

4 Line o Scatter _{J Line + Symbol
Special Line/Symbol:
il . : &l : o :
oss Vertical Drop Line = 2 Point Segment bt 3 Point Segment
f | N |
_'Jﬂ Vertical Step "ﬂ Horizontal Step [ Spline
| i /:,‘
i Double-Y ¥J Line Series /_J Waterfall
:'a:.‘! I | A {
= Zoom I_I! Y Error "7‘_] XY Error
2D Bar, Column and 2/3D Pie Charts
|
= Bar _.J Column
Special Bar/Column:
! = |
Ei! Stack Bar fg} Stack Column =1  Floating Bar
llﬂ Floating Column
gﬂ Pie
3D XYY
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|

| |
@ 3D Bars B 3D Ribbons @ 3D Walls

@ 3D Waterfall

3D XYZ

! |
_@l 3D Scatter .@J 3D Trajectory

3D Surface/2D Contour Plots (only available for Matrix windows)

| | |

Ql 3D Colour Fill Surface @ 3D X Constant with Base @ 3D Y Constant with Base
@ 3D Colour Map Surface @ 3D Bars i@ 3D Wire Frame

@ 3D Wire Surface Image Plot

Contour Plots:

B

®
Contour — Colour Fill Contour — B/W Lines + Labels M Gray Scale Map

‘ b
) Histogram Profiles /Image and Profiles/Contour
Bubble/Colour Mapped
LS Bubble A Colour Mapped £*] Bubble + Colour Mapped

Statistical Graphs
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_%.| Box Chart

Bl

oo Histogram + Probabilities

Panel

[
E‘-_] Vertical 2 Panel

@;J 9 Panel

Miscellaneous

E

Area

B

Ternary

A
-

Vector XYAM

i

QC (X Bar R) Chart

Stacked Histograms

Horizontal 2 Panel

Stack

Fill Area

Smith Chart

Vector XYXY
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Appendix 2 OriginPro Examples

Il

“\\'H\‘H.\ \\MH\M‘m’“\“\“‘www‘

H
| w\“mJ

il
‘\‘m“»‘\ W

HP 3457A MULTIMETER

o & Fe [ 2 [0 [z [4 [s

X 5 s o | A
=]

FFT TRANSFORM PRINT RESULTS

| Fit Parameters
Tolerance

Peak#[ 0 [
One Hteration L —
Pick Peaks Many lterations X Col [ poskdataime
Show Results ¥ Col [ peakdata Ampliuds

A4 [5703ET0 W Peak Func Baseline Func W Col

- s g )| ekl 3
o] o] g
-

Peak  Gaussian
Baseline: 4th order poly

50 100 150

[ Func_ ][ Func/B || Funcsa || Trace |[ Cont.L |[ Cont B |[Pred B_|[ Report |[ PrntG_|[ PrntP_|

Concentration in 107°M/10% M

[ Antibody Site Aby x 1077 M
I Av. Affinity Ky x 109 M
I Heterogeneity Coef. o -1.0
94
.
7]
6
5 -
4_ = = =
= 2 £ 2
3 E E = = -
g 3 g g 5
2|5 k] k] k) e
&} |83 o] -3
14 o %] o) [} =
© a =1 a @

AfEstradicl B/Estriol C/Testosterone D/ANti-A E/Anti-B

1uly}a00

- O:ADSIVOICFFT2 - [Plot2]

=| File_Edit_Options Page Plot_Data Math Fit Window

25 s ™
[Voice Spectrum FFT Analysis with ORIGIN™ |

2400
2000
1600

Time(sec) 0.2

g Ll e ‘1
g il i 5 M AWN,H
: y
\ » e
o | w . I
: R - R
= ! fl I
0 i ‘
10 100 1000 10 100 1000
Frequency(Hz) Frequency (Hz)
FTomos [ oooes | corees [ ooeae )|

AT g  p—— in Gaussian halad
110 the histagram data, @l

in bt x andy decion

on 97

Daal DetaH

matie 01

el

H

OveHeatian

e

S\CURVFITIDOSE - [Plot2]

I I [Top Fixed [0 @[ FitAll Curves
SlngIdaI FIT [ [Botom Fixed [0 [ FitSelected Curve

120 T T o T T
Fit.
100 | | sigmoidal Moder J Rescale
‘= Remove
> Reset
= 80 4
2 ‘Weighting
s
E 6ol J o e
E Ed80 = 128.73762 >’m
£ 40 1 Slinvesey
o
Fit Curves
20 T [0 Density
[T LMargin
© T T2 AMagin
L L L L s
0.001 0.01 0.1 1 10 100
Concentration
1000 ——r——r—T T T T T
Data: DATA_1B . [ Anomlous intenstity peaks
Wodkel; Gauss Two - i
]
& 2224.28447 B
800 fir, 0 £ E
% 1086.16 ek ]
o 228660 ot 2o
600 he 1986.65020 2 ¢| ¢| -
£o
— i s 5 o 8 2 1
400 | s 2 2 2 £ E i
200 - -
- & u
0 &
T S B

1083 1084 1085 1086 1087 1088 1089 1090 1091 1092

£

19



Injection Number

Aprz0 Apr 27 WMay 4 May 11

0 2 4 6 g 10 12 14 16 18 20 22
T S B B OO SO SO N
10 -
o
5 | |
2 o4
T
Q d 4
=2
-10 —4—+—+—+—F—+——+t+—F——F—+F+F+F+++
T | Data: RNAHHH_DH N
0.0 I | pider 1smes ]
T | chit =0.0048 JUPT ]
T n 1.02 0 K + 30 B
o 03T |k swmmert sE4m N
° - H -13546 26 -
é I RawData ]
w5 0.6 T 7
O 1 ]
E I ]
0.9 ]
-2+ 1
=20
e
_40 4
Subtract Baseline
1 and reference
60 4 and Integrate _
TV v vy Ty T
80 . ; . . ‘ . . .
0 600 1200 1800 2400
Time (sec)
Number of particles vs sealing gap width
Nov. 12, 1990
12
1o g
o
5 J
x o 1
= J
a st g
£ 4
3
S 4+ m
@
s J
5 e 1
o J
ok i
14
12 B
wg‘ 10 F —_
- ]
8 °r ]
2 ]
3 4 b
f= 4
2 ]
T o g
o ]
2 i
1 1 1 1 1 1
0 20 40 60 80 100
W ()
Economic Indicators el
il 20 through May 15
34254 5 ! 177
Z 7r0d
5
3400 ?_’ ° A I I LA“ 76 E
& 795 Tﬁ»g 1 L3 RS TS iy
2 555 8 & L7s 2
£ 2 7.0 % S |, =
E] & H 1 ]
E 3350 %, o "' F7a %
B ST A 8
> 5 o
g ases & .0 EowA /AA —— Lzo @
2 - >
E é ha g
] L+, 2
3300 A W 72 5
3275 % 74.0 §
T T S EMTWTF RS MTWT F S SMT WTF SEMT WTFSS

-300

-600

-900

-1.2k

600

590

580

F570

b 560

xapu| sysodwos UYASYN

Lss0

Absolute Temperature (K)

aH of Binding (kcal/mole)

o
LI B e e e e e o

30

RInK

28 -

26 -

24

[ B Nrd

and B withCa*
pH=3.2
Mg added © Cntrl

QPQ'N*FS.

0.400
0395

03904

0.200

0.000

0.300

0.200

0.070
0.035
0.000

Apparent Limiting Anisopotry

0.300

0.200

20

15 20
Temperature °C

-
e

Sample A
|

He—

o
L)

&

Sample B

Y
T

it

rE . T
T

-
i hd
TyRegion____,.: @

Sample C

3

A

20 40

Temperature (°C)

=
3



	Contents
	Task 9 Curve Fitting: Pre-defined
	Task 10 Curve Fitting: User-defined
	Task 11 Creating a 3D Graph
	Task 12 Creating a Surface Plot
	Task 13 Quitting OriginPro
	Further Information
	Documentation
	Help

	Appendix 1 Types of Graph Available under the Plot Menu
	Appendix 2 OriginPro Examples

