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1 Data Analysis

1.1 Curve Fitting

1.1.1 Linear and Polynomial Fitting

Linear Fitting and Outlier Removal

Summary

An outlier is typically described as a data point or observation in a collection of data points that is "very
distant" from the other points and thus could be due to, for example, some fault in the measurement
procedure. Identification and removal of outliers is often controversial, and is typically "more
acceptable" in situations where the model used to describe the data is well known and well accepted.

Minimum Origin Version Required: Origin 8.1 SR2
What you will learn

This tutorial will show you how to:

e Perform linear regression on a set of data points
e Examine the Residuals Table in the output and "identify" outliers
e Use the Masking Tool to remove the outlier points

e Use the Recalculation mechanism to automatically update the result after outlier removal

The procedure described in this tutorial is also applicable to other fitting tools such as Polynomial and
Nonlinear Fitting

Steps

1. Start with a new workbook and import the file \Samples\Curve Fitting\Outlier.dat.

2. Click and select the second column and use the menu item Plot: Symbol: Scatter to create a
scatter plot.

3. With the graph active, use the menu item Analysis: Fitting: Fit Linear to bring up the Linear Fit
dialog. Note that if you have used the Linear Fit dialog before, there will be a fly-out menu and
you need to select the Open Dialog... sub menu.

4. Under the Fit Options branch, clear the Apparent Fit check box.

Fix Slope ]
Fix Slope at
|lze Reduced Chi-Sar

Apparent Fit
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5. Expand the Residual Analysis tree node in the dialog, and check the Standardized check box.

Huantities to Compute

E Residual Analpzis v |
Fegular
Cﬁtandardized )
Studentized [F]

Studentized Deleted ]

6. Change the Recalculate drop-down at the top of the dialog to Auto and press the OK button at
the bottom of the dialog. The dialog will close and linear regression will be performed on the
data.

Linear. Fit

Dialog Theme ﬂ

Description | Perfarm Linear Fitting

Recalculate Alta "

7. Select the FitLinearCurvel result sheet in the data workbook and scroll to the right side to view

the Standardized Residual column. You will note that the value in row 6 in this columns is —

2.54889:

BTuTT]

22 Qutlier - Qutlier. dat [ZHEWS_T

s

A B By @) crpe®| co®| cavnd
Long Mame|Independe Linear Fit of] Independ Regular R | Standardize
Parameters| Fitted Curves Plot
0,74 1.43673 079 023327 0.132e1
0.arzo0z2 1.514861 216 0.08563 0.04875
0.95404 1.5945 2486 1.08092 0614539
1.03606 1.67338 3487 0234951 016483
1.11808 1.78227 443 -014762 -0.08404
1.2001 1.83116 .23 -447705 -2548849
1282112 1.91004 854 -0.31482  -017923
1.36414 1.988083 B.06 044467 026316
1.44616 2.08781 B.ET| 2417498 1.37TEE2
1.452818 2. 1467 T.ET| 048391 027584
11 1.6102 222848 8.91 ) -0.09641 -0.05489 v
v [\ Outlier A FitLinear1 A FitLinearCurvel / |< >
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Make the graph active and then click and hold down the mouse left button on the "Regional Mask
Tool" button in the Tools toolbar. Select the "Add Masked Points on Active Plot" submenu which
will be the first item in the fly-out menu:

With the above submenu selected, go to the graph and click on the 6th data point to mask the
point.

= Graph1

|
LinearFitof Outliery

1 |Equation y=a+b
@ Pearsan'sr 0.81707

Criginal F»:esulta]
Walu tandard Errar

¥ Interced 0.6/BS 122181
i Slope \ 09617 022622 o

T
51 u
S |
4 Craw a rectangle to
mask the data point
2
] |
I:I T T

This changes the input data to the linear fit operation and the auto update mechanism will
trigger. The linear fit will be repeated with this particular masked point left out. The fit curve in
the graph and the pasted parameters will automatically update. Your result graph should then

look like below:



= Graph1
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1 [Equation

y=a+b

@ Pearsan'sr 0.95528
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.
L

Linear Fit of Outliery

¥ Interced 0.9811 055759
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T
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1.1.2 Nonlinear Fitting

Nonlinear Curve Fitting

Summary

The Nonlinear Curve Fitter in Origin provides close to 200 built-in fitting functions, plus the ability to
fit with user-defined functions. This tutorial will demonstrate how to use the fitter for a basic fitting
task, including flexible selection of data.

This tutorial will show you how to:

e Use the Regional Data Selector tool to select a specific range of a data plot to fit
e Use the Nonlinear Curve Fitter (NLFit) dialog to perform curve fitting

e Use Change Parameters to modify the data range to be fit

Graphically selecting the input data range to be fitted

In this section, we will show you how to select a specific range of a dataset and perform curve fitting
on it.

1. Start with a new project or create a new workbook and import the data file \samples\curve

fitting\Two Peaks.dat, using File: Import: Single ASCI1. Your workbook will look like this:

=2 TwoPeaks - Two Peaks. dat g@f@

A B )

Long Mame| Channel | Amplitude  Amplitude
Lnits ' mt

comments Signal 1 Signal 2

Sparklines ’//‘w'/\\mw‘\/“\p_

545537 -1.54484
486086 -2134974
480313 -2.19845
473943 -2.2645
543763 -1.57163
508957 -1.93108
516686 -1.8767Y
5596043 -1.52674

4 516695 -1.99736
10 54873 -1.80748
11 535075 -214077
12 532024 -2.49385

13 616073 -2.1183}
» [ Two Peaks [ IE ’

o= oy M e L R —

2. Highlight columns B and C and click the Scatter button, , from the 2D Graphs toolbar to
create a scatter graph. Note: Origin will automatically plot the two Y columns against the

associated X column, column A, so there is no need to highlight column A.
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3. The graph you just created includes multiple data plots, but only the first data plot, Signal 1, is
active, meaning automatically picked up as input when an analysis dialog such as the Nonlinear
Curve Fitting tool is opened. To fit the large peak on the left side of the second data plot,

Signal 2, you can graphically select this range as input using the Regional Data Selector tool,

+*

=5 , from the Tools toolbar to draw a rectangle around the big peak in the lower plot on the

graph (you can move the two vertical lines to appropriate positions by dragging). The graph
should look like this:

= Graph2

=z
£
2 7]
= =24
2 ., » L
-4 L
I . 'll.,-
-5 — ™ L]
-8 L .
-10 4 ..'
-12 T T T T T T T T T T 3
u] 10 20 30 1] a0
Channel

4. Select Analysis: Fitting: Nonlinear Curve Fit to open the Nonlinear Curve Fitting dialog,

and select Gauss from the Function drop-down list:

B NLFit (Gauss)

Data Selechon

Categoiy Drigh Basic Functions |
Fitted Curves . 1
Find 571 Function Gauss |
Advanced Deszcription Area verzion of Gaussian Funchon

Hutpd File Name{FDF) E:\Program Fies\OriginLabAD iginB5A ifunchGauss.fdf

&lB(8| Lol plo)2ls)s (5o ) I
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5. The fit line is drawn only for the range selected. Note that if you select Data Selection on the
Settings tab, you can view the input data range that the dialog automatically picked up from the
graph window.

6. Click Fit to finish the fitting. Note the analysis markers on the graph, marking the range that the
analysis was performed on. These markers, as well as the green lock that appears, can be used

to Change Parameters of the fitting. Delete the table on the graph. The graph will look like this:

= Graph2 E”E”Z'
1 ®m Signal 1

@ #  Signal 2

Gauss Fit of Two Peaks Amplitude

Arnplitude (v
»
3
;.

Channel

Assigning an Input Data Range inside the NLFit dialog

1. Begin by creating a new graph as follows: In the TwoPeaks worksheet, highlight columns B and C

and click the Scatter button, S , from the 2D Graphs toolbar to create a scatter graph.

2. Select Analysis: Fitting: Nonlinear Curve Fit to open the Nonlinear Curve Fitting dialog,
and select Gauss from the Function drop-down list. Please note that a graph in Origin can
include multiple data plots, but only one of them will be active. In the current graph, Signal 1,
the first data plot, is the active data plot. If you select Data Selection on the Settings tab, you

can see that it has been automatically assigned as the Input Data range.
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&= Graphi Z E| le

B Signal 1
®  Signal 2
Fit Curwe 1
10
]
5 ]
=
1=
ER
= L)
= s Po e’
z | 't'.n
> L
L]
L ]
-10 <
N
T T T T T T T T T T T ]
a 10 20 30 io a0
Channel

You can reassign the input from within the dialog, by clicking the triangular button next to Range
1 and selecting Signal 2. The fit line should now be tracking the Signal 2 data plot.

Click the Fit button. The tool will automatically fit until convergence. It will also close the dialog

and create the fitting report.

= Graphi |Z| |E| [z|

m Signal 1
@ _ * Signal 2

Gauss Fitof Two P

Armplitude (i)

-10

Channel
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Using Change Parameters, modify the data range to be fitted

After fitting the entire range of Signal 2, you may want to update the fit just to fit a part of the
curve. You can see that there are two peaks in Signal 2 and we only want to fit the larger one on the
left hand side of the graph. This section demonstrates how to do this.

1. First reopen the Nonlinear Curve Fitting dialog. You can click on the green lock on the upper

left corner of the graph and select Change Parameters to open it.

= Graphi

m fSignal 1

@ * Signal 2
Gauss Fitof Two Peaks Amplitude

Change Parameters
Delete k -
o ko Source ".

G0 ko Resulks 'l'..-_‘.'-.l.

Plok Input Daka with Data Markers

v Recalculate Mode: Manual
Recalculake Mode: Auto
Recalculate Mode: Mone

Show InFo (FikRL)

Channel

2. Change the fitting range by selecting Data Selection in the Settings tab, and then clicking the
triangular button next to Range 1 to choose Select Range from Graph. The Nonlinear Curve

Fitting dialog will automatically be minimized.
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3. Drag the vertical line on the right side of the graph to leave out the small peak, as shown in the

following image.

=l Graph1
1 ®m Signal i
@ #* ZSignal2
- Gauss Fit of Two Peaks Amplitude
Fit Curwe 1

10 “-

Amplitude (v

-10 <

10
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. - cpas . - - EEH
4. Maximize the Nonlinear Curve Fitting tool and click the Fit Until Converged button J

As in the image below, you will find that the new fit curve is now only over the selected range,

and it fits the baseline better.

= Graphi

Arnplitude (i)

EBEX

® Signal 1

* Signal 2
——— Gauss Fit of Two Peaks Amplitude
—— Fit Curwe 1

30 0 S0

5. Click the OK button and you will get the following result:

Armplitude ()

® Signali
*  fignal 2

Gauss Fit of Two Peaks Amplitude

10
k™
J i -..
59 Mg e
o4
i -ﬂ
*a "ty
5 - 'i'.‘l
-10
10 20 30 ‘0 s0
Channel
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Nonlinear Fitting with System Function

Summary

The NLFit dialog is an interactive tool which allows you to monitor the fitting procedure during the
non-linear fitting process. This tutorial fits the Michaelis-Menten function, which is a basic model in
Enzyme Kinetics, and shows you some basic features of the NLFit dialog. During the fitting, we will
illustrate how to perform a Global Fit, which allows you to fit two datasets simultaneously and share
some parameter values.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e Import a single ASCII file
e  Perform a global fit with shared parameters
e Select a fitting range and fit part of the data

e Use the Command Window to perform simple calculation
Steps
Import the file

e Open a new workbook.

131y,
e  Click the Import Single ASCII button = to bring up the Open dialog. Browse to

\Samples\Curve Fitting folder and select the file Enzyme.dat. Make sure to check the Show

Options Dialog checkbox at the bottom of the dialog, and then click Open.

e In the impASC dialog, expand Import Options: Header Lines nodes, and select 3 from
Comments From drop down.

e  Click OK to import the file.

12



BT

Enzyme - Enzyme.dat
AR

BiY)

B[=1E9

i)

Long Marme
Lnits
cComments

(5]
phl

Sparklines

W
phfmin

Substrate | Mo Inhibitor

e

0.4 580
2 1180
4 1485
G 1630
8 1740

10 1810

|E3

W
T yally]
Competitiv
e Inhihbition

aa0
690
a7a
1174
1344
1400

E

[ £

Plotting the Data

e Highlight columns B & C and plot as a scatter plot by clicking the

= Graph1

button.

- Mo Inhibitor
2000 ®  Competitive Inhibition m = J
] u
- -
1800 - " .
1 ] -
1600 — " *
1 L
1400 -
™
- |
E 1200 n L ]
E 1000 -
- |
500
] L]
600 =
400 -
| -
200 r T T " ; '
] 5 10 15 20
[5] (phd

Data Analysis

Fitting Michaelis-Menten Function

The single-substrate Michaelis-Menten function:

Vi[5
- K, + 9]

v

13
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is a basic model in enzyme kinetics study, where v is the reaction velocity, [S] is the substrate
concentration, V.« is the maximal velocity and K, represents the Michaelis constant. We can
determine the V.« and K, value, which are important enzyme properties, by fitting M-M function on v
vs. [S] curve.

There is no M-M fitting function in Origin; however, we can use a more general model, the built-in Hill
function to fit:

n
v =1V, _r
maxr k!“ ‘I‘ on
where n means the cooperative sites. For single-substrate model, we can just fix n = 1 during fitting
and it will become the simplest form, the M-M function.

There are two curves, reaction without Inhibitor and reaction with Competitive Inhibitor in the graph,
and the NLFit tool can fit these two curves simultaneously. Since for competitive inhibition reaction,
the maximum velocity is the same with no inhibition reaction, we can share the V.« value during the
fitting procedure, which can be implemented by a Global Fit.

e  With the graph active, select the menu item Analysis: Fitting: Nonlinear Curve Fit to bring up

the NLFit dialog. Select Hill function from Growth/Sigmoidal category on the Settings: Function

Selection page.

W NLFit (Hill) M=

Dialog Theme | ﬂ

Seftings lEu:u:Ie ] Parameters] Bu:uur'u:ls]

Data Selection Category | Growth/Sigmoidal =]
Fitted Curves
Advanced Function | Hill j

Output Description Hill furiction

File Name[.FDF] C:\Program Filez\Originlab\Origing1 4fittune il fdf

) -
Fit | Cancel | —
-

;EH

| W] | | 09| £] %

e On Settings: Data Selection page, click the triangular button next to the Input Data and

choose Add all plots in active page to set the data.

14
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B NLFit (Hill)

Dialog Theme | ﬂ

Seftings lEu:u:Ie ] Parameters] Eu:uunu:ls]

Function 5 election

Multi-D ata Fit Mode
Fitted Curves | J
Advanced Weights |Llse Each Aange's Setting j
DUtDUt E Input Dﬂta |rr_“.-m|n-| 1111k~ Lnlnibibar!!
Add Ploki 13*: Mo Inhibitor
Range 1 | add Plot{2) : Competitive Infibition

add all plots in ackive page
add all plaks in active Taver

Reset
Reselect ol Daka From Graph

||| L] ] ool 2|4

;EH

) -
Fit Cancel | —
-

Select Global Fit from Multi-Data Fit Mode drop-down list on the Settings: Data Selection
page.

B NLFit (Hill)

Dialog Theme | ﬂ

Seftings lEu:u:Ie ] Parameters] Eu:uunu:ls]

Function 5 election

Multi-D ata Fit Modd |Global Fit ) |

Fitted Curves

Advanced Weights |1z Each Range's Setting j
Qutput

= Input Data ([Graph1 [11[1"No Inkibitor” 2 Competi
Range 1 ([Graphi 11" Na Inkititor' ]
Fiange 2 [[Grapht 112" Competitive Inhibition”™ | ¥]

& W 1| ] oo £]4] L

) -
Fit | Cancel | —
-

Switch to the Parameters tab, check the Share box on the row V.. These Share check boxes
are only available when using Global Fit mode. Check the Fixed box for n and n_2, and make

sure their values are 1.

15
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M NLFit (Hill)* L E)X]

Dialog Theme | ﬂ

Settings] Code Farameters l Eu:uunu:ls]

[v Auto Parammeter Initialization Hide...

MO, FParam keaning hare Fixed Walue Emmor | Dependency .
1 “max b ax velocity [l 1960
1 k Michaelis constant L] O 25306
1 n Cooperative sites O
2 k_2 Michaelis constant ] ] 556098
2 n_2 Cooperative sites ] el 10
45 ! B
Al sris 3 -
||| | ] o2 5] 4 Fit | Caneel | -

After that, click the Fit button to generate reports. The fit result will also be pasted on the
original graph. (We just show the parameter values in the following figure.)

H Graph1 (=](E3
1 ® Mo Inhibitor
@ ®  Competitive Inhibition
— — Hill Fit of Enz yme %
[L——Hill Fit of Enzyme v
1800 H
1600 o
1400 4
- ]
-= 1200
£ ]
E 1nnn T AT
> 1 S e
800 4 s
G500 - F— = "H;:
oo 4 I — ~
200 T T T T T T T T T
o a 10 13 20
[5](phd]

From the fit result, we can conclude that the maximum velocity is about 2160 uM / min. and
K, for no inhibitor and competitive inhibitor model is 1.78uM and 4.18uM, respectively.
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Fitting Lineweaver-Burk Plot

As we know, the model parameters can also be estimated by the Lineweaver?Burk or double-
reciprocal plot. The Lineweaver?Burk plot takes the reciprocal of both sides of the M-M function and
plots by 1/v vs. 1/[S]:

1 1 K.,

E B I'P.';na.r + 1’%&1 [S]

This is actually a linear function:

Lineweaver-Burk plot

10

W oIntercept = 1% max

# Intercept = -1/Km 1E]

We will use the No Inhibitor data to illustrate how to calculate K, and V.« by L-B plot.

e  Go back to the raw data worksheet and add two more columns by clicking the +E button. Right-
click on column D and select Set As: X from the context fly-out menu to set it as an X column.
Right-click on column D again and select Set Column Values to bring up the Set Values dialog.

In the dialog edit box, enter: 1/Col (A) and set the Recalculate mode as None, since we don't

need to auto update the reciprocal values in this example.

Similarly, set column E's values as 1/Col (B). Enter the long name for column D & Eas 1/
[S] & 1/ V, respectively. And then we have:

i Enzyme - Enzyme. dat E][E|E|

AT B C ) D)
Long Mame [5] W W 11[5]
Lnits 1Lhd phfmin T yally]
COMMENS| o b ctrate Mo Inhibitor = CTPELTY
e [nhibition
Sparklines //‘r——/"
0.5 Aa0 3a0 2 000172
2 1180 G40 045 847458E-4
4 1484 970 0.25 B.73401E-4
4] 1630 1174 016667 | 6.13497E-4
a 1740 1344 0125 574713E-4
f 10 1810 14800 0.1 5.52486E-4 »
¥ |\ Enzyme A FitNL1 A FitNLCurvel f || < »
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e Highlight columns D & E and click . __button to create a scatter plot.

= Graph2

10

1/5]

From the above equation, we know there is a linear relationship between 1/v and 1/[S],
so we can use the NLFit tool to fit a straight line on this plot. (You can also use the Fit Linear
tool from Analysis: Fitting: Fit Linear)

e  Bring up the NLFit dialog again, select Line function from Polynomial category, and then click the

Fit button directly to generate results.

B NLFit (Line)

Dialog Theme | ﬂ

Settings lEu:u:Ie ] Parameters] Bounds

D ata Selection Category | Palynormial j
Fitted Curves
Advanced Function | Line -

Cutput

Description Lire function

File Name[.FDF] C:“Frogram Files%OrginlabOriging1 fitfunchline. fdf

;EH

) -
Fit Cancel | —
-

||| L] ] ool 2|4
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From the plot, one may doubt that this is the best fit curve since there is a point located far

Data Analysis

away. Actually, the right side of L-B plot is low substrate concentrations area, the
measurement error may be large, so we'd better exclude these points during fitting.

= Graph2

1 Model Line
Equation v =4 +B*x ] ]
@szumd 40757 Fit result using
Chi-Sar 1E-10 full data range.

i R-Soua 0.9968

alue

Standard Err

Y A 4 94728E-4 | FO226EE
B 201 3E-44 1 11196E 5
TOOTE 3
=
00010 -
00008
00006
0000k . . ' T T . T

S[(=/e3

L Fat
Line Fitof Enzyme 10

This point is far
away from others.

1

%]

Click the lock icon on the graph upper-left corner, and select Change Parameters to bring back

NLFit dialog.

Click the

lock icon.

(20 [0 source
Plak Input Daka with Data Markers

v Recalculate Mode: Manual
Recalculate Mode: Auto
Recaloulate Mode: Mone

Shiowe Info (FitRL)

00006 S

Ji=][E

LI Pt
Line Fitof Enzyme 10

Dooo+ : . :

11[5]
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In Settings: Data Selection page, click the IIIbutton on Input Data node, and then
choose Reselect All Data from Graph from fly-out menu.

W NLFit (Line) M3

Seftings lEu:u:Ie ] Parameters] Eu:uunu:ls]

Function 5 election

Multi-Data Fit Mode
Fitted Curves | J
Advanced Weights ||_|SE Each Fange's Setting ﬂ
Qutput
=] Input D ata |[Grap|n’.-11|1"1 nin
Add Plak{1y*: 1Y
Ratge 1 [Grap i

&dd all plots in active page
add all plots in ackive laver

Feset

Reselect oll Data From Graph

|l L] ] ool 2|4

EEH

) .
Fit Cancel | —
.

+

Then the NLFit dialog rolls up and your cursors become Ewhen you move to the graph
page. Click and draw a rectangle to select data points you want to fit. The input range is
labeled by vertical lines. You can also click-and-move these lines to change the input range.

[ Graph2 (=13
1 Mndel. Lire * "Ry
@E':’I'Jat“:'n Y='H‘1E' X Line Fitof Enzyme 1/
Feduced | 4075 —— Fit Cunve |
i hi-Sogr 1E-1i
Al R-Soua  0.996
Walue Standard Err
Yy A 4.94728E4 | TO22EE£
B .2 B
T Mew input
= data range.
" oooto
00008 4
00006
oonnk , | . , ,
0.0 0s 1.0 15 20
1451

Click the Ebutton on Select Data in Graph window to go back to NLFit dialog.
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Select data in graph

[Graph2111" 1AM [2:11]

Data Analysis

=

Click the Fit button on the NLFit dialog to recalculate the result. You can see from the graph that

the report table was updated.

= Graph2 -_ E|E|
-I .
Mndel. Line * Y
@Equat“:'n y=~&+H T . Line Fitof Enzyme 10
Reduced | 41467 Mew result using
i hi-Sor 9E-11 part of input data. -
Adj . R-Sgua 0.9962
alue Standard Err
v A 4 7E191E-4 | 3.04771E £
B 7.56204E-4 1.54535E 5
oooTE 4 Te——
= ]
oooio 4
oooog 4
oooosG 4
oooo T T T T T T
0.0 os 1.0 15 20
1/[5]

Since the intercept of the fitted curve is 1 / Vi, it is equal to 4.76191E-4 in this example. To

get the Vpax value, select Window: Command Window to open the command window, type

1/4.76191E-4 =
and press ENTER:

EZ Command Window M E3
ff—-—-2009-8-19 1Z:568 A |xrlsd 7R191E-4= ”
— 1.4 . 76191E-4=2099 .997c900025 —
1/4.76191E-4=; 22 E
v v

Origin returns the value 2099, which is close to what we got above, 2160. (When fitting the
hill function above, we shared V.« when fitting two datasets. If you fit the No Inhibitor data

only, this value will be closer.)
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Global Fitting with Parameter Sharing

Summary

Global fit is one of the fit modes in Origin when fitting multiple curves. It will fit all datasets
simultaneously, allowing parameter sharing. Compared to concatenate fit, which combine all datasets
into one, global fitting performs chi-square minimization in a combined parameter space, so the
parameter errors, DOF, npts and even parameter values may be different from a concatenated fit.
Therefore global fitting is only appropriate/necessary if you want to share parameters.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e  Select multiple datasets for fitting.
e  Select different fitting modes.

e  Perform global fit with parameter sharing.

Steps

Start with a new workbook and import the file \Samples\Curve Fitting\Enzyme.dat.

2. Highlight column B and C and bring up the NLFit dialog from Analysis: Fitting: Nonlinear
Curve Fitting. In the Function Selection page of NLFit dialog, choose Hill function from
Growth/Sigmoidal category. Go to Data Selection page, and select Global Fit mode from
Multi-Data Fit Mode drop-down list:

Seftings | Code || Parameters | Bounds

Function 5 election

Multi-Data Fit Mode | ETEI M

Fitted Curves

Advanced Weights | 1z Each Range's Setting | |

Output =l Input Data ||[Enz_l,lme]Enz_l,lme![[ﬂ"[El___I FI
Range 1 ||[En2_l,lme]Enz_l,lme![ "[S]" B |ﬂ
Fange 2 ||[Enzyme]Enzyme![.-‘-‘-."[S]",Elﬂ

Then make sure the Recalculate mode is Manual in the Advanced page.

3. Active the Parameters tab. Check the Fixed checkbox for n and n_2 to fix their values to 1.
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Data Analysis

Seftings | Code | Parameters | Bounds

Automatic Parameter [nitialization iz enabled.

Param keaning Share| Fised| “alue Errar
Wman bl & velocity ] [] 1360
k. Michaelis constant | [ ] 28906
hn Cooperative sites | [ 1
Wmax_2 bl & velocity F] ] 1310
k_2 | Michasliz conztant | [] ] 5.56033
n_& Cooperative sites | [ 1

Click the Fit button to fit curves. You can see these results from the report worksheet:

Walue Standard Errar

Ymax 2091.96109 3362032
k 1.52432 013736

hn 1 ]
Vimax 242849264 81.87136
k 586377 086737

n 1 1]

Since the maximum velocity, Vmax in this case, maybe the same. We now want to share this
parameter value to fit. Click the lock icon in the report worksheet and select Change

Parameters to bring back the NLFit dialog.

@. A A W e T e e T NN S

Change Parameters

Delete
o ko source
Flat Input Daka with Daka Markers

v Recalculate Mode: Manoal
Recalculate Mode: Auko
Recalculate Made; Mone

Shio Info (FIERILY

In the Parameters tab, check the Shared checkbox for Vmax.

Seftings | Code | Parameters | Bounds

Automatic Parameter [nitialization i enabled.

Faram b eaning Share| Fiked| “alue Error
Wrna Mas velocity | [v] § [ 1960
k. Michaelis constant | [ler| [] | 259016
h Cooperative sites | [ 1
k_2 | Michaeliz constant | [] | [] h.56098
n_: Cooperative sites | [ 1
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And then click the Fit button again to generate new results, you can see the Vmax values for

both curves are the same. The asterisk in parameter name means that this parameter is shared:

Value Standard Error

Vimax® 216282534 42.20449
k 1.78077 019046

Y n 1 ]
Vimax® 216282534 42,2044
k 418392 0.33106

h 1 ]
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User Defined Fitting Function using Origin C

Summary

All the fitting functions in Origin are organized by Fitting Function Organizer. Beside the build-in
functions, you can also create user-define functions in function organizer. Once a function is created,
it can be accessed in the NLFit dialog. We will illustrate how to fit by user-define function below.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

e Create a user-define fitting function.

Example

We will illustrate how to define the following fitting function:

y = y0 + ae™
Steps to define the function:

1. Select Tools: Fitting Function Organizer from menu (or press F9) to open the function
organizer. Click the New Category button to create a function category, rename is as User-

Defined for example. Then press New Function button to create a new function under this

category:

M Fitting Function Organizer ['__“E|E|
[Z2 Digin B asic Functions Save
i [— By Forme-------- Mame |MewCategor | e
[ Exponential
[C Growth/Sigmoidal -
& [ Lagarithm Ty —
[C Peak Functions - :
[ Palynomial Add
[C3 Poweer
[C3 Rational
[Cwavetorm
[Z Surface Fitting
(PP ok,
sk [ ok |
[ By Figld---m
(2 Chiromatography
[Z Electrophysiology Rese
[ Pharmacology
[ Spectoscopy
(2 Statistics
D o=
Y|




2.

3.

Enter function definition like the following image and Save:

M Fitting Function Organizer

Tutorials for Origin 8.5.1

(L Origin Basic Functions
i [— By Forme----eeeer
(L Exponertial
(2 Growth/Sigrmoidal
[ Hyperbola
(2 Logarithm
(L Peak Functions
(2 Polynomial
(L Power
(L R ational
[ aveform
(2 Surface Fitting
CAPPw
[ Baseline
i [— By Figld--------
(2 Chromatography
(2 Electrophysiology
(L Pharmacology
([ Spectroscopy
(L] Statistics
i [— I1zer Defined--------
=4 User-Defined
o By MuExp U

Function Hame

File Mame(.FDF]
Brief Descrniption

References

|D:'\D ocuments ancl

- Save

Hew Categaony

Function Type
Independent ¥ariables
Dependent ¥ariables
Parameter Mames
Function Form

Denvatives

Function

Mew Function

Bl

Duplicate
Add

Remove

Cancel

l]y = pl+aexp(b™n)

Peak Function

Parameter Settings

/)

Sirnulate

bl

Feset

<

To verify the correctness of the function, click the button beside the Function box to open Origin

Code Builder:

Function

y = wil+atesplb*x]

=

In the Code Builder, click Compile button to compile the function. If passed, click Return to

Dialog button to return Fitting Function Organizer.
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7 Untitled - Code Builder - [_nlfMyExp.fit] M=E3
"] File Edit Mizw Tools Window  Help -8 %

s N TS e e s ad

Campile )] ’ Return to Dialog ]

{/ Independent Variahlae(s): =
double x, -
#{ Dependent Wariablelsi:

doublof y)

{
/4 Beginning of aditabla part
- ¥ = yO0+a*explib*x)
44 End of editable part

\__,.
| »

A | =

il Mame Walue
compiling...
_nifdyExp fit
Done!

bl

Ln Pos, Col Pos [ =

4. Click Save and OK to save the function and quite Fitting Function Organizer.
Fit data by the function:
1. Import \Samples\Curve Fitting\Exponential Decay.dat to Origin worksheet.

2. Highlight column B and select Analysis: Fitting: Non-linear Curve Fit from menu to bring up
the NLFit dialog.
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3. Select the function just defined in Settings tab, Function Selection page:

B NLFit (MyExp (User))

Dialog Theme =~ ﬂ

Seftings | Code || Parameters | Bounds|
Data Selection Category | U ser-Defined hd |

Fitted Curves
Advanced Function MyExp [User) v

COutput

Description

File Hame[ FDF] C:Mew UserFileFolderfittuncibyE xp.fdf

EAL= I e o R P A &

4. Switch to Parameters tab, enter 80, 100, -5 on the Value column as initial values for y0, a, b:

M NLFit (MyExp (User))* M=

Dialog Theme  « ﬂ

Settings || Code | Parameters Bnund$|

Auto Parameter Initialization

MO. | Param | Meaning | Fired | Yalue | Enor | Dependency | Lower ConfLimitz | Upper Conf Limits | Sigr
1 il ? [l &0 = = = =

1] ] >

& 8| ¥ al=| o|o|¢|(s) I

5.  When the fit converged, click OK button to generate fitting reports.
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From the Fitted Curves Plot we see the fitting is fine.

. 1
- ElDecay1 a.u.
— M yExp (User) Fit of Decay 1
240 <
3
3
o
m
o
L
= 160 -
20 T T T T T
0.0 03 10
Time [=zec)

And the fitting function is y = 104.85968 + 193.3244 * exp( - 8.273 * x)

- Parameters
YWalue Standard Errar
w0 10485963 0.6900%5
Decay1 a 1933244 310614
h -8.273 021726

tterations Performed = 4
Taotal kerations in Session = 4
Fit comwerged - tolerance criteron satisfied.
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Fitting One Dataset as a Function of Other Datasets

Summary

Sometimes, one may want to perform "Dataset Fitting", that is, the output may be composed of one
or several datasets, like:
Output = Al * Datasetl + A2 * Dataset2

For example, you may want to analyze a composite spectrum to find the contributions/ratio from
individual component spectra. This can be accomplished either by defining multiple independent
variables or by calculating the "combination" inside the fitting function.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e  Perform "Dataset Fitting"

e Define multiple independent variable fitting function

Steps

Import the Composite Spectrum.dat file from the \Samples\Curve Fitting\ folder. In this sample data,
we can see that column A is the index, columns B and C are the values for the spectrum of
components A and B. Column D contains values obtained after reading a composite spectrum of
components A and B. By fitting column D to an equation determined by the component spectra of the
pure forms of columns B and C, the coefficients for the contributions of B and C (call them c1 and c2
respectively) can be found. (Note: In this case, we supposed the independent and dependent
variables have the same size. If not, interpolation is need.)

Bring up the Fitting Function Organizer and define a new fitting function as follow:

Function Name: MultiIndep

Function Type: User-Defined

Independent Variables: a, b

Dependent Variables: ab

Parameter Names: C1, C2

Function Form: Origin C

Function: ab = Cl*a + C2*b;
Initialize both C1 and C2 to 1 in the Parameter Initialization edit box by entering:
Cl=1;
Cc2=1;

Save the fitting function and close Fitting Function Organizer. Highlight ONLY Column D and bring
up the NLFit dialog, specify the input datasets in the Data Selection page as follow:
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tnmpo;iteSpec - Composite Spectrum. dat

A
Long kame| Index Component Componen Composit F
Unit: | | | |
Comments | | | |
Sparklines /-LL |
1 1 = o] 1]
2| : z 5
EIl M NLFit (Multilndep (User))
4 R
5 Dialog Theme - »
A —_—
7| Settings |E0de || Parameters | Bounds |
3| Functian S elzction A
9| d Multi-Data Fit Mode  |rcependen Bt Copealidsled Heporl =
10 Fitted Curves
11| Advanced Weights | Usze Each Range's Setting R |
12| Output . - -
=i El Input Data [[CampositeS pec] "Camposite Spectiur’(B" Companent Il:___l I"|
14 = Range 1 Wﬁomposites pec]'Compoasite Spectrum'l(B''Component A".C |_k]
15
16 Worksheet  [CompositeSpec] 'Composite Spectum’
[T Composi a
;
@
[l FRows: [ | &5
z - . ¥
& || Ll sz ololels] s =

Then you can click the Fit button to generate results.

Results

You are supposed to get these results:

Value Standard Error
Cc1 0.37169 0.00483
c2 0.66469 0.0047
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To verify the fitted results, you can add a new column and Copy + Paste the fitted value, which
comes from the fitted Y in the worksheet FitNLCurvel, into it. Then Highlight the Composite and the
fitted data and plot a line graph to see how good the fit is:

A B
Long Wame| Index | Component A Component B|{SEIGEREG
Sparklines // |
-~ oo o Ll_l_.
1 1 2 1] 1 0.
=] Graph' |'-_| |E| fgl

—— Composite
— Fitted Walue

Composite

[ J\st
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Fitting With Multiple Independent Variables

Summary

The Function Organizer tool can be used to create user-defined functions with more than one
independent or dependent variable. The NLFit dialog can then be used to fit with such functions. The
preview window in the fitter dialog is capable of plotting only one quantity versus another, however
even if the preview does not make sense, the fitting process will correctly proceed once proper data
and parameter assignments have been made.

Note that if you wish to fit multiple independent variables with an equation of the type
y = A0 + A1 *x1 + A2 *x2 + ...
you can make use of the Multiple Regression tool instead of the nonlinear fitter dialog.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e Create a user-defined fitting function with two independent variables and one dependent variable

(] Fit with that function in NLFit

Steps

Start with a new workbook and import the file \Samples\Curve Fitting\Activity.dat.
2. Select Tools: Fitting Function Organizer from menu (or press F9) to bring up the Fitting
Function Organizer and define a new fitting function named Multilndep in NewCategory

(create the category if not exist) as follow:

Function Name: MultiIndep
Function Type: User-Defined
Independent Variables: substr,inhib
Dependent Variables: act
Parameter Names: ki,km,vm
Function Form: Origin C

. double mix = inhib / ki;
Function: act = vm * substr / (km + (1 + mix) * substr);

3. For more details about User Defined Fitting Function please refer to User Defined Fitting

Function using Origin C.

4. Highlight ONLY column C and select Analysis: Fitting: Non-linear Curve Fit from menu to
bring up the NLFit dialog. Select the function Multilndep from NewCategory on the Settings:

33



Tutorials for Origin 8.5.1

Function Selection page. Set the input datasets in the Data Selection page as follow:

B NLFit (Multilndep11 (User))
Dizag Theme

[ Selbng: | Code 1 .F'a_'H'nEHEII?_ Bownds |

Function Selection |y, i ata Fit Mode

Fithed Curves Weights
Advanced
Dutput = Input Data

E Range 1
Whork cheet

nhi

Use Each Range's Setbng “|

BcivtyjhetvityliATS ubstrate™ B Tnbibtor” C"Actiily)

[Pty activiy

& Substrate v |

B Intebitor w
|Cotctivly
Wiale -

b

alBlel ulal plolsl4lel (i) 3

5. Select the Fitted Curves page and expand the Fitted Curves Plot branch. Then select Sample

as Input Data from the drop-down list next to the X Data Type branch.

B NLFit (Multilndep (User))

Dialog Theme I C >
Settings |Eu:u:|e I F'arametersl Eu:uunu:lsl
”
Show Preview on Source Graph ¥ =
[ Fitted Curves Plot v 1
Plat in Fepart T able v
Plot on Source Graph IFitte-:I Curve ;I
Idpdate Legend on Source Graph r
Multiple Platz Use Source Graph Color T
# Data Type Same az Input Data ;I
Confidence Bands r
Prediction Bands r
Confidence Level for Curves(%) IEIE 3
& 8| || o|o|r|n]a] A ] cre|
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6.

7.

Select Parameters Tab and set the initial values as follow:

Settings | Code | Parameters | Bounds

Autaratic Parameter Initialization iz enabled.

Param | Meaning | Figed | “alue | Emoar
ki ? ] 0.0
krm ? ] 1
WM 7 ] 100

Data Analysis

Click Fit button to generate the fitting reports. You can see these results from the report

worksheet as below:

Paramefers
Walue Standard Errar
ki 0.0373 0.00233
Activity | ki 7.304867 0.71748
win B53. 1116 22.39698
Stafistics
Artivity
Mumber of Points 18
Degrees of Freedom 14
Reduced Chi-Sqgr 15536102
Residual Sum of Squares 233041534
Adj. B-Bquare 0.933a7
Fit Status Succeeded(100)

From the Statistics table we can know that the fitting is fairly successful.
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User Defined Fitting Function using GNU Scientific Library

This article demonstrates how to use GSL function as fit function.
Minimum Origin Version Required: Origin 8.0 SR6

1. We will fit the sample Data below by the following model:

0.1 0.10517
0.2 0.2214

0.3 0.34986
0.4 0.49182
0.5 0.64872
0.6 0.82212
0.7 1.01375
0.8 1.22554
0.9 1.4596

1 1.71828
1.1 2.00417
1.2 2.32012
1.3 2.6693

1.4 3.0552

1.5 3.48169
1.6 3.95303
1.7 4.47395
1.8 5.04965
1.9 5.68589
2 6.38906
2.1 7.16617
2.2 8.02501
2.3 8.97418

2.4 10.02318
2.5 11.18249
2.6 12.46374
2.7 13.87973
2.8 15.44465
2.9 17.17415
3 19.08554
3.1 21.19795
3.2 23.53253

Tutorials for Origin 8.5.1
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2. Add the file ocgsl.h in (Origin installation folder)\OriginC, before next step, first make sure the
gsl dlls are copied to this same location, see Calling GNU Scientific Library.

ocgsl.h

#pragma dll(libgsl, header)

// this is 0OC special pragma,

// header keyword is to indicate libgsl.dIl is iIn same
location as this Tile

#define GSL_EXPORT // for OC, this is not needed, so make
it empty

// you can directly search and copy gsl function prototypes
here

typedef double (* FUNC)(double x, void * params);

struct gsl_function_struct
{

FUNC function;

void * params;

}:
typedef struct gsl_function_struct gsl_function ;
typedef struct

size_t limit;
size_t size;
size_t nrmax;
size_t i;
size_t maximum_level;
double *alist;
double *blist;
double *rlist;
double *elist;
size_t *order;
size_t *level;
}

gsl_integration_workspace;

GSL_EXPORT gsl_integration_workspace
*gsl_integration_workspace _alloc (const size t n);

GSL_EXPORT void gsl_integration_workspace_free
(gsl_integration_workspace * w);

GSL_EXPORT int gsl_integration_gag (const gsl_ function * T,
double a, double b,
double epsabs, double

epsrel, size_ t limit,
int key,
gsl_integration_workspace

* workspace,
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*abserr);
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double *result, double

3. Press F9 to open the Fitting Function Organizer and then add a new function as follows:

I Fitting Function Organizer

EEX

(L] Origin Basic Functions I ] | ~ Save
3 By Form Function Hame gz|_integration_gag
i ~ |Mew Categor
- EHpDnEHtI.a| . File Hame[.FDF] |D:'\D|:u:uments and SEl
(23 Growith/Sigmoidal -
[ Hyperbola Brnief Descnption | | w
(] Legarithm References m
(2 Peak Functions
(23 Palyromial
[ Power
(L] Rational = Remaove
[ 'waveform Function Type Uszer-Defined w
([ Surface Fitting ) —\
] PR Independent ¥anables % |
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4. Press the button on the right hand side of the Function Field to open the code builder and add the
following codes and compile: _nlfgsl_integration_qag.fit

#include <..\ocgsl.h>
static double f_callback(double x, void * params)

double alpha = *(double *)params;
return exp(alpha*x);

}

void _nlsfgsl_integration_gag(
// Fit Parameter(s):

double y0O, double a, double beta,
// lIndependent Variable(s):
double x,

// Dependent Variable(s):

double& y)

{

// Beginning of editable part
double result, err, expected = -4.0;

// Allocates a workspace suffcient to hold 1000 double
precision intervals,
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// their integration results and error estimates
gsl_integration_workspace *ww =
gsl_integration_workspace_alloc(1000);

gsl_function F;
F.function = T _callback;
F_params = &beta ;

// integral interval (0, x), within the desired absolute
// error O and relative error le-7
gsl_integration_qag(&F, 0, x, 0, le-7, 1000, O, ww, &result,
&err);

// frees the memory associated with the workspace w
gsl_integration_workspace_free (ww);

y = y0 + a*result;

// End of editable part
}

Furthermore, a more elaborate but efficient version of the fitting function is given as follows

//
#include <ONLSF.h>
#include <..\ocgsl.h>

static double f_callback(double x, void * params)

double alpha = *(double *)params;
return exp(alpha*x);

}

void _nlsfgsl_integration_qgag(
// Fit Parameter(s):

double yO, double a, double beta,
// Independent Variable(s):
double x,

// Dependent Variable(s):

double& y)

{
// Beginning of editable part

NLFitContext *pCtxt = Project.GetNLFitContext();
if ( pCtxt )
{

static vector vinteg;

NLSFCURRINFO stCurrlinfo;
pCtxt->GetFitCurrlnfo(&stCurrinfo);

int nCurrentindex = stCurrlnfo.nCurrDatalndex;

BOOL blsNewParamValues =
it ( blsNewParamvValues )

{

pCtxt->IsNewParamValues();

vector vx;
pCtxt->GetlndepData(&vx);
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int nSize = vx.GetSize();
vinteg.SetSize(nSize);

// Allocates a workspace suffcient to hold
1000 double precision intervals,

// their integration results and error
estimates

gsl_integration_workspace *ww =
gsl_integration_workspace_alloc(1000);

gsl_function F;
F.function = f_callback;
F.params = &beta ;

double result, err, expected = -4.0;
for(int 1i=0; ii<nSize; ++ii)
{

// integral interval (0, vx[ii]),
within the desired absolute
// error 0 and relative error le-7
gsl_integration_qgag(&F, 0, vx[ii], O,
le-7, 1000, O, ww, &result, &err);
vinteg[ii] = result;
by

// frees the memory associated with the
workspace w
gsl_integration_workspace_free (ww);

= y0 + a*vinteg[nCurrentindex];

X < e

}

// End of editable part
}

5. Add the following initilization codes:
Parameter Init

//Code to be executed to initialize parameters
sort( X_y_curve );

double coeff[2];

Ffitpoly( x y curve, 1, coeff);

a = coeff[0];

y0 = coeff[1];

beta=1.0

6. Fit using the user-defined function gsl_integration_qgag, here are the results:

y0 = -1.06363E-6
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Fitting with NAG Special Function

Summary

Origin allows user to define an Origin C fitting function using NAG special functions. You can call NAG
routine to evaluate the special function.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e  Create fitting function using Fitting Function Organizer

e Create fitting function using NAG special function

Example and Steps

We will fit the following model:

Here A, td and t0 are the model parameters we want to obtain from the data fitting. I0 and I1 are the
first kind of Modified Bessel function of order 0 and order 1, respectively. For current example, we use
the sample data in the end of this tutorial. The fitting procedure can be outlined into the following
steps:

Press F9 to open the Fitting Function Organizer and then create a new Category named
FittingWithNAGSpecialFunc. Define a new fitting function FittingWithBessel in the new category
as follow:

Function Name: FittingWithBessel
Function Type: User-Defined
Independent Variables: t

Dependent Variables: inorm
Parameter Names: A,t0,td
Function Form: Origin C
Function:

Click the button (icon) beside the Function box to open the code builder and define and compile and
save the fitting function as follows:

#include <origin.h>

// Add your special include files here.

// For example, if you want to fit with functions from the NAG
library,

// add the header file for the NAG functions here.

#include <0C_nag8.h>

// Add code here for other Origin C functions that you want to
define in this TfTile,
// and access in your fitting function.

// You can access C functions defined in other files, if those
files are loaded and compiled
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// in your workspace, and the functions have been prototyped
in a header file that you have
// included above.

// You can access NLSF object methods and properties directly
in your function code.

// You should follow C-language syntax in defining your
function.

// For instance, if your parameter name is P1l, you cannot use
pl in your function code.

// When using fractions, remember that integer division such
as 1/2 is equal to 0, and not 0.5

// Use 0.5 or 1/2.0 to get the correct value.

// For more information and examples, please refer to the
"User-Defined Fitting Function”
// section of the Origin Help fTile.

//

void _nlsfFittingWithBessel(
// Fit Parameter(s):

double A, double t0O, double td,
// Independent Variable(s):
double t,

// Dependent Variable(s):
double& inorm)

// Beginning of editable part
//inorm= A* exp(-td/2.0/(t-t0)) * ( sl8aec(td/2.0/(t-
t0) ,NAGERR_DEFAULT)+s18afc(td/2.0/(t-t0) ,NAGERR_DEFAULT)

)

static NagError faill;

static NagError fail2;

double dtemp = td/2.0/(t-t0);

inorm= A* exp(-dtemp) * (

sl8aec(dtemp,&Faill)+sl8afc(dtemp,&fail2) );

if(faill.code '=NE_NOERROR)
printf('%s\n"",faill_message);

if(fail2.code '=NE_NOERROR)
printf("'%s\n",fail2_message);

// End of editable part
}

Simulate the Function

After the function body is defined, you can click the Compile button in Code Builder to check syntax
errors. And then click Return to Dialog button to go back Fitting Function Organizer dialog box.
Now click the Save button to generate the .FDF file (Function definition file).
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Once you have a .FDF file, you can click the Simulate button to simulate a curve, this will be very
helpful to evaluate the initial values. In the simcurve dialog, enter some proper parameter values
and X range, and see what the curve looks like in the Preview panel.

Set the Initial Values for the Parameters

As it is a user-defined fitting function, you have to supply the initial guess values for the parameters
before performing your fitting task for the data. You may do it by set them manually in the
Parameter tab in Nonlinear Curve Fit dialog. For the sample data shown below, you can just set
the initial values for the parameters A = 1, td = 1, t0 = 1. After the parameters are initialized, you
can then do the fitting to obtain the fitting result, as shown to the right of the sample data.

Sample Data

Copy the below sample data and use Import Wizard to import the data from Clipboard, then do the
fitting using the given initial values for the parameters: A=1,td =1, t0 = 1.

Sample Data Results
X Y
2 0.7868954118 - Parameters
2.080808081 0.8133022141 Walue Standard Errar
2.161616162 0.8178216765 A 0.96431 0.06562
2.242424242 0.8427866729 Ut 1.38545 0.40134
2.323232323 0.8315815363 td 0.53711 0.54078

2.404040404

0.8484657180

2.565656566

0.8618233553

2.646464646

0.8745962570

2.727272727

0.8921620316

2.808080808

0.8687399759

Reduced Chi-zqr = 1.02442755048 E-4
CODR") = 0922470348 14828

tterations Performed = 11

Tatal kerations in Session = 11
Fit conwenged - tolerance criterion satisfied.
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Fitting Integral Function with parametric limit using NAG Library

Summary

Before you start delving into this tutorial, you are recommended to read the relevant tutorial in Fitting
with Integral using NAG Library. And as far as programming is concerned, the two tutorials are
basically the same, except that here you will learn to define Origin C fitting function with fitting
parameters in the integral limit, while in the previous tutorial we in fact define a fitting independent
variable in the integral limit. Also note that a different NAG integrator is used here.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn
This tutorial will show you how to:

e Create a fitting function with Definite Integral using the NAG integration routine
e Create a fitting function with a parametric integral limit

e Use a log function to scale a large return value from the fitting function

Example and Steps

For example, we will fit the sample data at the bottom of this page with the following model:

_/‘df.:-::-slllflfr,;—I—E:l2 22 /(b + I‘J‘Jd
= a+ (z7+ 1?) |

Note that we use xI; to indicate the integral independent variable while .I" indicates the fitting
independent variable. The model parameters a, b, ¢, and d are fitted parameters we want to obtain
from the sample data. To prepare the data, you just need to copy the sample data to an Origin Work
sheet. The fitting procedure is similar to the previous tutorial:

Define Fitting Function in Fitting Function Organizer

1

Press F9 to open the Fitting Function Organizer and add the User-Defined integral fitting function
nag_integration_fitting_cosh to the Category FittingWithIntegral, similar to the first tutorial.

Function Name: nag_integration_fitting_cosh
Function Type: User-Defined
Independent Variables: x

Dependent Variables: y

Parameter Names: a, b, c d
Function Form: Origin C
Function:

Click the button (icon) beside the Function box to open the code builder and define and compile the
fitting function as follows: (Note: Remember to save the Function after compiling it and returning to
the Function Organizer Dialog):

#include <origin.h>

// Add your special include files here.
// For example, if you want to fit with functions from the NAG
library,
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// add the header file for the NAG functions here.
#include <oc_nag8.h>

// Add code here for other Origin C functions that you want to
define in this file,

// and access in your fitting function.

struct user

double a, b, fitX; // fitX the independent variable of
fitting function

}:
static double NAG_CALL f_callback(double x, Nag_User *comm)
// x is the independent variable of the integrand

{

struct user *sp = (struct user *)(comm->p);

double aa, bb, fitX; // temp variable to accept the
parameters in the Nag User communication struct

aa = sp->a;

bb sp->b;

FitX = sp->FitX;

return
cosh((x*x+bb*bb*Fi tX*FitX)/ (bb+FitX))/ (aa+ *x+FItX*FitX));

// You can access C functions defined in other files, if those
files are loaded and compiled

// in your workspace, and the functions have been prototyped
in a header file that you have

// included above.

// You can access NLSF object methods and properties directly
in your function code.

// You should follow C-language syntax in defining your
function.

// For instance, if your parameter name is P1l, you cannot use
pl in your function code.

// When using fractions, remember that integer division such
as 1/2 is equal to 0, and not 0.5

// Use 0.5 or 1/2.0 to get the correct value.

// For more information and examples, please refer to the
"User-Defined Fitting Function"
// section of the Origin Help file.

//

void _nlsfnag_integration_fitting cosh(
// Fit Parameter(s):

double a, double b, double c, double d,
// Independent Variable(s):

double x,
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// Dependent Variable(s):
double& y)

// Beginning of editable part
double epsabs = 0.00001, epsrel = 0.0000001, result, abserr;
Integer max_num_subint = 500;
// you may use epsabs and epsrel and this quantity to
enhance your desired precision
// when not enough precision encountered

Nag_QuadProgress qp;
static NagError fail;

// the parameters parameterize the integrand can be input to
the call_back function
// through the Nag User communication struct
Nag_User comm;
struct user s;

comm.p = (Pointer)&s;

dOl1lsjc(f _callback, c, d, epsabs, epsrel, max_num _subint,
&result, &abserr, &gp, &comm, &fail);

// you may want to exam the error by printing out
error message, just uncomment the following lines
// if (fail.code '= NE_NOERROR)
// printfC'%s\n", fail_message);

// For the error other than the following three errors which
are due to bad input parameters

// or allocation failure NE_INT_ARG LT NE_BAD_ PARAM
NE_ALLOC_FAIL

// You will need to free the memory allocation before calling
the integration routine again to

// avoid memory leakage

iT (fail.code = NE_INT_ARG_LT && fail.code !'= NE_BAD_PARAM

&& fail.code = NE_ALLOC_FAIL)

{
NAG_FREE(gp-sub_int_beg pts);
NAG_FREE(gp-sub_int_end_pts);
NAG_FREE(gp-.sub_int _result);
NAG_FREE(gp-sub_int_error);

}

y = log(result);
// note use log of the integral result as return as
the integral result is large,

// you are not necessary to do so
// End of editable part
}
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function body _ nisfnag_integration_fitting_cosh. Note that we parametrize the integrand function
with the variables a, b and fitX, and pass them into the callback funtion through the Nag_User struct.

After that we perform the integration using NAG integrator dO1sjc. Besides, you can also use other
Quadrature Routines as you want. In the current example, we also use a log scale for the fitting

function. (The sample data are already scaled by a log function)

Compile the code, return to the dialog and then Save the fitting function in the function Organizer and

open the Nonlinear Curve Fit dialog in the Analysis-Fitting menu. You can then select this user-
defined fitting function in the Function Selection page under Setting Tab.

Set the Initial VValues for the Parameters

Similarly, as it is a user-defined fitting function, you have to supply the initial guess values for the
parameters. You may manually set them in the Parameter tab in Nonlinear Curve Fit dialog. For
current example, you can just set the initial values for the parametersa =1, b =10,c=3,d = 4.
After the parameters are initialized, you can perform the fitting to obtain the fitting result, as shown

in the following.

Sample Data

X Y
-5 498.19046
-4.33333 329.43196
-3.66667 210.28005
-3 126.55799
-2.33333 69.01544
-1.66667 31.3555
-1 9.1393
-0.33333 -0.84496
0.33333 -0.99914
1 6.86736

Results:
YWalue Standard Error
a 088303 0.06577T
b 10 4.3108E-5
¢ 3.00083 0.0062
d 4.00022 9.38713E-4

47



Tutorials for Origin 8.5.1

Fitting with Integral using NAG Library

Summary

Origin allows user to define an Origin C fitting function which involves an integral. You can call NAG
functions to perform the integration while defining the fitting function. There are built-in functions in
Origin C which perform integration. For the current example, the NAG solution is recommended. It
has a better performance compared to the built-in integration algorithm. Note that an infinite NAG
integrator is used here.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e Create a fitting function using the Fitting Function Organizer
e Create a fitting function with a Definite Integral using a NAG integration routine

e  Set up the Initial Code for the fitting function

Example and Steps

We will fit the following model:
Here yo A, xc and w are the model parameters we want to obtain from the data fitting. The fitting
procedure can be outlined into the following steps:

Define the Function

Press F9 to open the Fitting Function Organizer and then create a new Category named
FittingWithIntegral. Define a new fitting function nag_integration_fitting in the new category as
follow:

Function Name: nag_integration_fitting
Function Type: User-Defined
Independent Variables: x

Dependent Variables: y

Parameter Names: y0, A, xc, w

Function Form: Origin C

Function:

Click the button (icon) beside the Function box to open the code builder and define and compile and
save the fitting function as follows:

#include <origin.h>
// Add your special include files here.
// For example, if you want to fit with functions from the NAG
library,
// add the header file for the NAG functions here.
#include <oc_nag8.h>
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// Add code here for other Origin C functions that you want to
define in this TfTile,
// and access in your fitting function.

struct user // parameters in the integrand

double amp, center, width;

}:

// Function supplied by user, return the value of the
integrand at a given X.

static double NAG_CALL F _callback(double x, Nag_User *comm)
{

struct user *sp = (struct user *)(comm->p);

double amp, center, width; // temp variable to
accept the parameters in the Nag_User communication struct

amp = sp->amp;

center = sp->center;

width = sp->width;

return amp * exp( -2*(x - center)*(x - center)/width/width )
/ (width*sqrt(P1/2));
}

// You can access C functions defined in other files, if those
files are loaded and compiled

// in your workspace, and the functions have been prototyped
in a header file that you have

// included above.

// You can access NLSF object methods and properties directly
in your function code.

// You should follow C-language syntax in defining your
function.

// For instance, if your parameter name is P1l, you cannot use
pl in your function code.

// When using fractions, remember that integer division such
as 1/2 is equal to 0, and not 0.5

// Use 0.5 or 1/2.0 to get the correct value.

// For more information and examples, please refer to the
"User-Defined Fitting Function™
// section of the Origin Help file.

//

void _nlsfnag_integration_fitting(

// Fit Parameter(s):

double y0O, double A, double xc, double w,
// lIndependent Variable(s):

double x,

// Dependent Variable(s):

double& y)
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{
// Beginning of editable part

// Through the absolute accuracy epsabs, relative accuracy
epsrel and max_num_subint you can

// control the precision of the integration you need

// if epsrel i1s set negative, the absolute accuracy will be
used.

// Similarly, you can control only relative accuracy by set
the epsabs negative

double epsabs = 0.0, epsrel = 0.0001;

// The max number of sub-intervals needed to evaluate the
function in the integral

// The more diffcult the integrand the larger max_num_subint
should be

// For most problems 200 to 500 is adequate and recommmended

Integer max_num_subint = 200;

// Result keeps the approximate integral value returned by
the algorithm

// abserr is an estimate of the error which should be an
upper bound for the |1 - result]

// where 1 is the integral value

double result, abserr;

// The structure of type Nag QuadProgress,

// it contains pointers allocated memory internally with
max_num_subint elements

Nag_QuadProgress qp;

// The NAG error parameter (structure)
static NagError fail;

// Parameters passed to integrand by Nag User communication
struct
Nag_User comm;
struct user s;
s.amp = Aj;
s.center = XcC;
s.width = w;
comm.p = (Pointer)&s;

// Perform integration

// There are 3 kinds of infinite boundary types you can use
in Nag infinite integrator

// Nag_LowerSemiInfinite, Nag_UpperSemilnfinite, Nag_Infinite

dOlsmc(f_callback, Nag_LowerSemilnfinite, X, epsabs, epsrel,
max_num_subint, &result, &abserr, &qp, &comm, &fail);

// you may want to exam the error by printing out
error message, just uncomment the following lines
// if (fail.code '= NE_NOERROR)
// printf(%s\n', fail_message);

// For the error other than the following three errors which
are due to bad input parameters
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// or allocation failure NE_INT_ARG_LT NE_BAD_PARAM
NE_ALLOC_FAIL

// You will need to free the memory allocation before calling
the integration routine again to avoid memory leakage

it (fail.code = NE_INT_ARG_LT && fail.code !'= NE_BAD_PARAM
&& Tail.code = NE_ALLOC_FAIL)

{
NAG_FREE(gp-sub_int_beg pts);
NAG_FREE(gp-sub_int_end _pts);
NAG_FREE(gp-sub_int_result);
NAG_FREE(gp-sub_int_error);

}

// Calculate the fitted value
y = y0 + result;

// End of editable part
}

In the above code, we firstly define the integrand as a callback function f_callback just outside the
fitting function body _nisfnag_integration_fitting. Note that we parametrize the integrand function
with the variables amp, center and width, and pass them into the callback funtion through the
Nag_User struct. Inside the fitting function, we perform the integration using NAG integrator
dOlsmc.

Calling NAG functions should be more efficient than writing your own routines. Using an analogous
method, you can perform finite, infinite, one-dimension and multi-dimension quadrature in your
fitting function. Please read the NAG Quadrature page and select a proper routine.

Simulate the Function

After entering the function body codes, you can click the Compile button in Code Builder to check
syntax errors. And then click Return to Dialog button to go back Fitting Function Organizer dialog
box. Now click the Save button to generate the .FDF file (Function definition file).

Once you have a .FDF file, you can click the Simulate button to simulate a curve, this will be very
helpful to evaluate the initial values. In the simcurve dialog, enter some proper parameter values
and X range, and see what the curve looks like in the Preview panel.

Fit the Curve

Before you start to fit the curve, it is very helpful to simulate the function first. Performing integration
may take some time, if there is any mistake, you may see Origin "freeze" after you click the Fit
button. So in the Fitting Function Organizer dialog, select the function we defined and click the
Simulate button. This will bring up the simcurve X-Function. Enter some "guess" values and click
the Apply button. If the simulated curve looks like your source data, you can go further to fit.

To test the fitting function, import \Samples\Curve Fitting\Replicate Response Data.dat to Origin. Set
Col(A) = log(Col(A)) in the Set Column Values dialog. This will make a sigmoid curve. Highlight
column A and B and create a scatter plot. Then bring up the NLFit dialog from Analysis: Fitting:
Nonlinear Curve Fit menu item. Select the fitting function we just defined and go to the
Parameters tab, initialize all parameters by 1 and fit. You are supposed to see these results:

Value Standard Error
yO [-0.00806 0.18319
A |3.16479 0.39624
xc |-0.19393 0.10108
w |1.77252 0.33878
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Fitting with Summation

Summary

We have showed you how to perform fitting with an integral using the NAG Library, and now you'll
learn how to do that without calling NAG functions. In this tutorial, we will show you how to do
integration by the trapezoidal rule and include the summation procedure in the fitting function.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

e How to include summation in your fitting function.

e  Trapezoidal rule for integration.

Example and Steps

We will fit the same model as the integral fit using NAG:

The difference is that we will perform the integration within the fitting function. Using the trapezoidal
rule, we will first divide the curve into pieces and then approximate the integral area by multiple
trapezoids. The precision of the result then depends on how many trapezoids will be used. Since this
is a semi-infinite integration, we will set an increment (steps) and construct trapezoids from the upper
integral limit, x, to the lower integral limit, negative infinity and then accumulate the area of these
trapezoids. When the increment of the area is significantly small, we will stop the summation. Before
doing the summation, you should guarantee that the function is CONVERGENT, or you should include
a convergence check in your code.

dTrapezia /

Define the Function

Select Tools:Fitting Function Organizer or alternatively press the F9 key to open the Fitting
Function Organizer and then define the function as follows:

Function Name: summation
Function Type: User-Defined
Independent Variables: x
Dependent Variables: y
Parameter Names: y0, A, xc, w
Function Form: Origin C
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Function:

Click the button (icon) beside the Function box to open Code Builder. Define, compile and save the
fitting function as follows:

#pragma warning(error : 15618)
#include <origin.h>

// Subroutine for integrand
double f(double x, double A, double xc, double w)

{
return A * exp(-2*(x-xc)*(x-xc)/w/w) / w / sqrt(P1/2);

//
void _nlsfsummation(
// Fit Parameter(s):
double yO, double A, double xc, double w,
// Independent Variable(s):
double x,
// Dependent Variable(s):
double& y)
{
// Beginning of editable part
// Set the tolerance for stop integration.
double dPrecision = le-12;
// Initialization
double dIntegral = 0.0;
double dTrapezia = 0.0;
// Steps, or Precision.
double dStep = 0.01;
// Perform integrate by trapezoidal rule.
// Note that you should guarantee that the function is
CONVERGENT .
do
{
// Trapezia area.
dTrapezia = 0.5 * ( f(x, A, xc, w) + F((x-dStep), A,
Xc, w) ) * dStep;
// Accumulate area.
dintegral += dTrapezia;
X -= dStep;
Mwhile( (dTrapezia/Zdintegral) > dPrecision );
// Set y value.
y = y0 + dintegral;
// End of editable part
}

Fit the Curve
We can use the same data to test the result.

1. Import \Samples\Curve Fitting\Replicate Response Data.dat.

2. Highlight the first column, right-click on it, and select Set Column Values from the context menu.
3. Set Col(A) = log(Col(A)) in the Set Column Values dialog. This will make a sigmoidal curve.
4

Highlight columns A and B and create a scatter plot.
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5. Then bring up the NLFit dialog by pressing Ctrl + Y. Select the fitting function we just defined

and go to the Parameters tab, initialize all parameters to 1 and fit. You should see these results:

Value Standard Error
yO |-0.00806 0.18319
A |3.16479 0.39624
xc |-0.19393 0.10108
w |1.7725 0.33878
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Fitting Complex Function

Summary

When fitting with a complex function, we can easily separate the complex function to two functions:
one corresponding to its real part and the other corresponding to its imaginary part. With these two
functions, we can define the complex fitting function with two dependent variables by Fitting
Function Organizer and can access it in NLFit dialog. We will illustrate how to fit with complex
function below. More details about fitting with multiple dependent or independent variable please
refer to Fitting with Multiple Independent Variables.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn
This tutorial will show you how to:

e Create a user-defined complex fitting function with two dependent variables and one independent

variable

e  Fit with such function in NLFit

Steps

1. Select whole form below (including header line) and right click to choose Copy to put the data in

clipboard.

Omega Y1 Y2
0 3 0
0.01 2.88462 -0.28846
0.02 2.58621 -0.51724
0.03 2.20588 -0.66176
0.04 1.82927 -0.73171
0.05 1.5 -0.75
0.06 1.22951 -0.7377
0.07 1.01351 -0.70946
0.08 0.8427 -0.67416
0.09 0.70755 -0.63679
0.1 0.6 -0.6
0.11 0.5137 -0.56507
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2. Select Import/ Import Wizard to open Import Wizard dialog. Then choose Clipboard in Data

Source group and click Finish to import the data.

Import Wizand - Source

[rata Type
(%) ASCI ) Binany ) Uszer Defined

[rata Source

) File
(%) Clipboard

3. Select Tools: Fitting Function Organizer from menu (or press F9) to bring up the Fitting

Function Organizer and define a new fitting function named ComplexFitting in NewCategory

(create the category if not exist) as follow:

Function Name: ComplexFitting
Function Type: User-Defined
Independent Variables: omega
Dependent Variables: yl,y2
Parameter Names: Atau
Function Form: Origin C

complex cc = A/(1+1i*omega*tau);
Function: yl = cc.m_re;

y2 = cc.m_im;
4. Note: To use the imaginary unit "i" for creating complex numbers, you need to write it as
"1i" in Origin C, as in the above Function row. And complex is a class that implements a

complex number data type. It contains both a Real and an Imaginary component.

5. For more details about creating user-defined fitting function, please refer to User Defined
Fitting Function using Origin C.
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Highlight all the columns and select Analysis: Fitting: Non-linear Curve Fit from menu to
bring up the NLFit dialog. Select the function ComplexFitting from NewCategory on the
Settings: Function Selection page. Set the input datasets in the Data Selection page as
follow:

Fit (ComplexFitting (User))

S=1ES

Dialog Theme

Settings | Code | Parameters | Bounds |

Function 5election

Multi-Data Fit Mode

Fitted Curves B
Advanced Weights | Uze Each Range's Setting |» |
CQutput — —
= Input Data ||[.i‘-.c:llwt_l,l}-‘l‘n.c:tlwt_l,l![ﬁi‘n.”ﬂmega",B"Y'l",E”Y2"] II PI
= Range 1 ||[ﬂctivit}l}ﬁ.ctivit_l,l![ﬁi‘n."ﬂmega",E"‘H",E”YZ"] |ﬂ
Wiotkzheet  [Actityachiaby
vl B w
B0z
i Fows | |

Select Parameters Tab and set the initial values as follows:

Code | Parameters | Boynds

Autarnatic Parameter Iritiahization 1z enabled.

RILIEAEA S =

Settings

Param | Meaning | Fised | “alue | Ermar
A ? ] 1
taL 7 ] 1

Click Fit to generate the fitting report sheet. You can see the results from the report worksheet

as below:
Parameters
WValue Standard Error
A 236712 015413
1.2 tau 15.24746 1.94844
Statistics
Y1,%2
Mumhber of Points 24
Degrees of Freedom 22
Feduced Chi-Sgr 0123349
Fesidual Sum of Squares 271451
Adj. R-Square 0.az3a7
Fit Status Succeeded(100)

From the Statistics table, we can see that the fitting is fairly successful.
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Fitting with Convolution

Summary

When performing curve fitting to experimental data, one may encounter the need to account for
instrument response in the data. One way to do this is to first perform deconvolution on the data to
remove the instrument response, and then perform curve fitting as a second step. However
deconvolution is not always reliable as the results can be very sensitive to any noise present in the
data. A more reliable way is to perform convolution of the fitting function with the instrument
response while performing the fitting. This tutorial will demonstrate how to perform convolution while
fitting.

Minimum Origin Version Required: Origin 8 SR6.
What you will learn
This tutorial will show you how to:

e access fitting information during iterations.

e  perform convolution while fitting.

Example and Steps
Background

Let's start this example by importing \Samples\Curve Fitting\FitConv.dat.

AG{}|EIM|CM

Sampling | Signal Impulse
0 -019775 0
0.1/-0.328493 0
0.2 0100585 0
0.3 0.09394 0
0.4 -01292 0

0.5 0.06346 1.48672E-6
0.6 019453 1.3383E-4

The source data includes sampling points, output signal and the impulse response. This experiment
assumes that the output signal was the convolution of an exponential decay function with a Gaussian
response:

Exponential Decay Function

Fesponze COutput Signal

Now that we already have the output signal and response data, we can get the exponential decay
function by fitting the signal to the below model:
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Define the Function

Obviously, column 1 and column 2 are x and y respectively in the function. How about column 3, the
impulse response? We will access this column within the fitting function, and compute the theoretical
exponential curve from the sampling points. Then we can use fast Fourier transform to perform the
convolution.

Press F9 to open the Fitting Function Organizer and define a function like:

Function Name: FitConv
Function Type: User-Defined
Independent Variables: x
Dependent Variables: y
Parameter Names: y0, A, t
Function Form: Origin C
Function:

Click the button (icon) beside the Function box and write the function body in Code Builder:

#pragma warning(error : 15618)

#include <origin.h>

// Header files need to be included

#include <ONLSF.H>

#include <Fft_utils.h>

//

//

void _nlsfTestConv(

// Fit Parameter(s):

double y0O, double A, double t,

// Independent Variable(s):

double x,

// Dependent Variable(s):

double& y)

{
// Beginning of editable part
Worksheet wks = Project.ActivelLayer();
NLFitContext *pCtxt = Project.GetNLFitContext();
if ( pCtxt )
{

// Vector for the output signal in each iteration.

static vector vSignal;

// 1T parameters were updated, we will recalculate
the convolution result.

BOOL blIsNewParamValues = pCtxt->IsNewParamValues();

if ( blIsNewParamvalues )

{

worksheet.

// Read sampling and response data from
Dataset dsSampling(wks, 0);

Dataset dsResponse(wks, 2);

int iSize = dsSampling.GetSize();
vector vResponse, vSample;

VResponse = dsResponse;
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vSample = dsSampling;

vSignal .SetSize(iSize);
VResponse.SetSize(iSize);
vSample.SetSize(iSize);

// Compute the exponential decay curve
vSignal = A * exp( -t*vSample );
// Perform convolution
int iRet = Fft_fft_convolution(iSize, vSignal,
VResponse) ;

}

NLSFCURRINFO stCurrinfo;
pCtxt->GetFitCurrinfo(&stCurrinfo);

// Get the data index for the iteration

int nCurrentlndex = stCurrlnfo_.nCurrDatalndex;

// Get the evaluated y value

y = vSignal[nCurrentindex] + yO;

// For compile the function, since we haven®t use X

here.
X3
}
// End of editable part
}

Traditionally, for a particular x, the function will return the corresponding y value. However, when
convolution is involved, we need to perform the operation on the entire curve, not only on a particular
data point. So from Origin 8 SR2, we introduced the NLFitContext class to achieve some key
information within the fitter. In each iteration, we use NLFitContext to monitor the fitted parameters;
once they are updated, we will compute the convolution using the fast Fourier transform by the
fft_fft_convolution method. The results are saved in the vSignal vector. Then for each x, we can get
the evaluated y from vSignal with the current data index in NLSFCURRINFO.

Fit the Curve

In the fitting function body, we read the response data directly from the active worksheet. So you
should perform the fit from the worksheet. Highlight column B and press Ctrl + Y to bring up the
Nonlinear Fitting dialog. Select the FitConv function, choose X Data Type from Fitted Curves page
as Same as Input Data, and then initialize the parameters as y0=0, A=10, t=1. Click the Fit button
to generate the results.
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Quoting Built-in Functions in Your New Function

Summary

This tutorial will show you how to reference a built-in function when creating a user-defined fitting
function.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn
This tutorial will show you how to:

e Define a piecewise fitting function
e  Access built-in functions in you new function
e  Auto initialize the parameters

Steps

Data

Start by importing the file \Samples\Curve Fitting\Asymmetric Gaussian.dat into a new workbook.

Highlight column B and create a graph. The peak in the data is slightly skewed to the right. How to fit

such a curve? One idea is to divide the curve into two parts - We can consider this curve to be
composed of two Gaussian function as below. These two Gaussian curves share the same baseline
and peak center, but differ in peak width and amplitude.

Wi 1] i 2

e

Define the Function

Press F9 to open the Fitting Function Organizer and define the function as below:

Function Name: AsymmetricGauss
Function Type: User-Defined
Independent Variables: x

Dependent Variables: vy

Parameter Names: y0, xc, wl, w2, A1, A2
Function Form: Origin C
Function: y = x<xc? nlf_Gauss(x, y0, xc, wi, A1) : nIf_Gauss(x, y0, xc, w2, A2);
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Note:

For versions before Origin 8.1, the function body should be defined as:

y = x<xc? nlfxGauss(x, y0, xc, wl, Al) : nlfxGauss(x, YO,
Xc, w2, A2);
X; y0; xc; wl; w2; Al; A2;

Listing the parameters at the end is used to avoid the "parameter not used inside the function

body" error, although you already use these parameters. This is required to compile the function
successfully.

When calling nlf_FuncName to reuse built-in functions, the syntax is:

nlf_FuncName( independent variable, parameter list ... )

where FuncName is the fitting function name. Besides, the old notation, nlfxFuncName also
supported.

The Parameter List follows the parameter order in function definition file for the built-in function (the
FDF file. You can open the FDF file in Notepad. The files are located in the \\Origin EXE
Folder\FitFunc\). Note that, the function name we use is the DLL interface name. The actual name in
the [General Information] section of the FDF file. Look at the Function Source item and the value is
fgroup.FuncName, and use the FuncName. In most cases, this function name is consistent with the
function name visible in the NLFit dialog. For a few few functions such as Voigt, these names are
different.

For parameter initialization of this skewed gaussian function, we can simply copy the initialization
code of the built-in gauss function, and make a few minor modifications:

Xc = peak pos(x_y curve, &wl, &y0, &Al);
w2 = wl;
A2 = Al;

The final function body should be as below:
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Function Hame
File Name[_.FDF]

Brief Description

References

|Asyrmrnetnic auss

|E:"~Dn:n::uments and 5 ettingzhAdministratorhkdy C

Function Type

Independent ¥ariables

Dependent Yariables

Parameter Names

Function Form

Derivatives

Function

|L|ser-D efined j

|=

v
W e ] w2 A1 A2

Origin C -

-

= wone? nlf_Gauzs(s, p0, sc, wl, A1) nlf_Gauss(s, w0, 5o, w2, A2);) | 2

¥ |
Peak Function [
Parameter Settings
[nitiahalues = -] |
keanings: = 7 =
&) -

Enable Auto Initialization [+

Usze OriginC

Parameter Initialization

v

we = peak_pos(s_y_curve, &wl, G0, 847]);
we =wl A2 =A1;

L

Data Analysis

Once compiled successfully, save the function and fit the curve. The results should be as below:

gl
KL
Amplitude 1 |-
Al
A2

WValue
1.8
4.5
1.8

3
30
50

Standard Errar
4 7HE-5
3.458E-5

4 AE-5
4 88E-5
1]

1]
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Fit Function with Non-constant Background

Summary

Many of the Origin built-in functions are defined as:

Where y0 can be treated as the "constant background". How about fitting a curve with a non-constant
background? One option is to use the Peak Analyzer we provide. The Peak Analyzer includes multiple
methods to subtract the baseline, including exponential or polynomial backgrounds. In this tutorial,
we will show you how to fit such curves without using the Peak Analyzer.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

e Review Worksheet Query.
e  Quote a built-in function by nlfxFuncName method.

e  Auto Initialize the parameters.

Example and Steps
Prepare the Data

Let's start this tutorial by importing \Samples\Spectroscopy\Peaks on Exponential Baseline.dat. From
the worksheet sparkline, we can see that there are two peaks in the curve. To simplify the problem,
we will fit just one peak in this example.

A B
Channel | Amplitude

N

10 4.24
11 416
12 4.08
13 4.02
14 345

6 14 389 hd
.‘\Peaks on Exponential Bazeline f||_|

Now bring up the Worksheet Query dialog from Worksheet : Worksheet Query. And we will extract
data from row 1 to row 240:
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B Worksheet Query - [PeaksonExpone] Peaks 'lkn Exponential... |

Data Analysis

File Scripts  Fix)
Calurmns: Select Column Yariables for If Test
Extract | Mame Alias | Calumn ou need to move columns
v Charire ko thiz izt I:uefcur!e you can
. Lze them to build test
Amplitu conditions. ou can change

the aliaz by clicking.

Add...

Remowve

=]

Condition:
If |iz=240
HOT
R ows Found ; -

=

[ Test - zelect if true

Fow [ 1 From |‘I | To |34E

[ AlRows |

Output;

Recalculate |Mone w

) Add a column of 1=true, O=falze
() Extract to New ‘Warkshest

(#) Extract to M ew Workbook

() Extract to 5 pecified Sheet

) Fill with Specified Calar

) Select

AN =

Apply

Cloze

1]

So the curve we will fit should look like this:

5_
4
o 3
_
E B
= 2
£
"I_
|:|-
0 50 100 150 200 250
Zhannel

Define the Function

As illustrated below, we can consider the source curve is the combination of an exponential decay

component (the background) with a Voigt peak:
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Source Data
- — —Exponential Component
, - — —Peak component

So should we write down the whole equation to define the function? Like:

Well, this is a complicated equation and it includes infinite integration. Writing such an equation
directly is painful. Now that we already have these two built-in functions:

ExpDecl:
Voigt:

we can simply use the nlfxFuncName method to quote these two built-in functions and create a new
one. Press F9 to open the Fitting Function Organizer and define a function as below:

Function Name: ExpVoigt

Function Type: User-Defined

Independent Variables: x

Dependent Variables: y

Parameter Names: y0, A1, t1, xc, A2, wG, wL

Function Form: Origin C

Function: y = nlf_ExpDecl(x, y0, A1, t1) + nlIf_Voigt(x, y0, xc, A2, wG, wL) - y0;
Note:

Some of the built-in function names do not consistent with the actual DLL function
name. Just like this Voigt function, it's defined in Voigt5.FDF, and if you open the FDF
file by Notepad, you can see a line under [GENERAL INFORMATION] section says:
Function Source=fgroup.Voigt5
The name after "fgroup" is the actual name we should put into nlf_FuncName.

Besides, for versions before Origin 8.1 SR2, the function body should use old

nlfxFuncName notation and define as:

y = nlfxExpDecl(x, y0, Al, tl1) + nlfxVoigt(x, YO,
xc, A2, wG, wL) - yO;
X; xXc; Al; t1; A2; wG; wL;

Listing the parameters at the end is done to avoid the "parameter not used inside the
function body" error, although you already use these parameters. If not, you will not

compile the function successfully.

Iy

Click the l=_Ibutton on the right of the Parameter Settings and enter these parameter initial values:
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yO:

Al:

tl: 50
xc: 100
A2: 50
wG: 10
wL: 10

So the final function definition part should look like:

Function Type |L|$er-D efined ﬂ
Independent Yariables |=

Dependent Yariables |_I.I

FParameter Names |W0LAT e A2 i wl
Function Form lm
Derivatives [

Function

w=nlf_Explect(=, y0, AT, 1] + nlf_Woigt(x, p0, xc, 42, wi, wl] - pl;

1 e

Peak Function B
Parameter 5ettings
Initial/alues = 0).504],5004].1000].5001. 1001100 ~ ﬁ
Meanings = 7.7.7,2,2.2.7 £
v -

Auto Parameter Initialization

In the above section, we set fixed parameter initial values. If you know the possible fitted results, you
can set the initial values in this way. But how about when the data is changed? Origin provides an
Origin C interface to "guess" the initial values. To use the parameter initialization code, make sure to
check the Enable Auto Initialization and Use OriginC checkboxes, and edit the code in Code

Ilw

Builder by clicking the =licon.
(P.S: If you know the initial values very well, or you don't like coding, please skip this section.)
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Enable Auto Initialization [v
Usze OrniginC ~

Parameter Initialization

ink nSign;

i1 = get_exponent(x_data, v_data, &0, 847, LnSign);
1 =-1M;

A1 = nSignexplal];

tlﬁ_

p_bcurve = sy ourve - (00 + A1 7 expl-_data’]);

wi = peak_poz(x_y_curve, fwE, tel, ka2
wl = wis;

=

Now that the curve is composed by two components, we can guess the parameter values by
separating these two parts, the initialization code includes:

1. Use the get_exponent function to fit the curve and get the parameter values for exponential
component.

2. Remove the background -- exponential component -- from source data.
Approaching the peak by Gaussian peak using peak_pos function and set the initial values for

peak component

So, the initialization code in Code Builder should look like this:

void _nlsfParameExpVoigt(
// Fit Parameter(s):
double& y0, double& Al, double& tl1l, double& xc, double& A2,
double& wG, double& wL,
// Independent Dataset(s):
vector& x_data,

// Dependent Dataset(s):
vectoré& y data,

// Curve(s):

Curve x_y_curve,

// Auxilary error code:

int& nErr)

// Beginning of editable part

int nSign;

// Evaluates the parameters® value, yO, In(A) and R for y =
yO+A*exp(R*x) .

tl = get_exponent(x_data, y data, &y0, &Al, &nSign);
// Set the exponential component values for the fitting

function.
tl = -1/¢t1;
Al = nSign*exp(Al);

// Remove the exponential component from the curve;
X_y curve = X y curve - (y0O + Al * exp(-x_datastl));
// Fit to get peak values.

Xxc = peak_pos(x_y_curve, &wG, &y0, &A2);

wL = wG;

// End of editable part
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Note:

When you check the Enable Auto Initialization and enter the initialization code, this code will
cover the initial values in Parameter Settings.

Fit the Curve

No matter what kind of parameter initialization method you used, highlight column B and press Ctrl +
Y to bring up the NLFit dialog, select the ExpVoigt function and fit. The result should be:

Walue Standard Error

i 0.04262 000724

Al a.08841 0.02595

1 a0BT104 081935

Amplitude . xe 102.81043 noryza
Al 32.9109 092012

i 465266 0EYTH

il a.78276 0.a102z2
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Fitting with Piecewise Functions

Summary

We will show you how to define piecewise fitting function in this tutorial.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

This tutorial will show you how to:

e Define piecewise (conditional) fitting functions.

Example and Steps

We can start this tutorial by importing the sample \Samples\Curve Fitting\Exponential Decay.dat data
file. Highlight column D and plot a Scatter Graph. You can fit this curve using built-in functions under
Growth/Sigmoidal category, however, in this tutorial, we will separate the curve into two parts by a
piecewise function.

-

"“ -
# '-:%.F:}-._w o
Exponential Straight
— -
Curve Line

So the equation will be:
Define the Function

Press F9 to open the Fitting Function Organizer and define a function like:

Function Name: piecewise
Function Type: User-Defined
Independent Variables: x
Dependent Variables: y
Parameter Names: xc, a, b, t1
Function Form: Origin C
Function:

Iy

Click the l=_Ibutton on the right of the Function edit box and define the fitting function in Code
Builder using:

void _nlsfpiecewise(
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// Fit Parameter(s):

double xc, double a, double b, double t1,
// Independent Variable(s):

double x,

// Dependent Variable(s):

double& y)

{
// Beginning of editable part

// Divide the curve by if condition.
if(x<xc) {

y = atb*x+exp(-(x-xc)/tl);
} else {

y = atb*x;

}
// End of editable part
}

Fit the Curve

Press Ctrl + Y to bring up NLFit dialog with the graph window active. Select the piecewise function we
defined and initialize the parameter values:

xc: 1

a: 1

b: -1

t1: 0.1

Click Fit button to generate the results:

xc: 0.24

a: 36.76585
b: -24.62876
tl: 0.04961

Note that this function is sensitive to xc and t1, different initial values could generate different results.
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Fit Curve Through Certain Points

Summary

This tutorial shows you three methods to force a fit curve to go thru a particular point. Choice of
method depends on function expression and the data point you want the fit curve to go through.

What you will learn

Learn different methods to force a curve to go through a point.
Fix fitting parameters during nonlinear fitting.
Use general linear constraints in nonlinear fitting.

Fit with weights.

Example and Steps

Fixing Function Parameters

This method works only when the point you want to fit through is related to a function parameter.
One typical example: force the fitted line to go through the origin point, (0, 0), when fitting a straight
line, y = a + b * x. In this particular case we know that if we let a = 0, the line will go through (0,0).

[y

Import the data "\Samples\Curve Fitting\Replicate Response Data.dat" into an Origin worksheet.
Highlight one of the Y column, column D for example, and select Analysis: Fitting: Nonlinear
Curve Fit to bring up the NLFit dialog.

Choose the Line function after selecting the Polynomial category.

Click the Fitted Curves page on Settings tab. Under the X Data Type branch, make sure the
Range option is Use Input Data Range + Margin, and then enter 10 in the Range

Margin(26) edit box. This option will lengthen the fitted curve.

i
Click the Fit until converged button ﬂ You can see from the Fit Curve tab that the curve

does not go through the origin point.
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B NLFit (Line)
Dialog Theme

Settings |I:|:u:|e || Parameters || Eu:uunu:l$|

Function Selection - - ~
[ ata Selection H # Data Type | Uniiforrn Linear T | —
Poins
Advanced
Output Range | Usze Input Data Range + Margin » |
Range Margin (%) o W
Confidence Bands F
w
_ . I hd
Fit cormerged f{fﬂ| | n| J,==‘ ++| E']| E']| ¥ | & || g [ (] H Dione ” Eancel]

=

Fit Curve | Residual | Farmula | Sample Curve | Messages | Function File | Hints |

1

=0

FIlCurve |

o e

S T ]
My 3

]

Fitted curve not through (0, 0}

6.

Now go to the Parameters tab, check the Fixed checkbox for parameter A and fix the value to

0. Click the Fit until converged to fit the curve again. Now you can see the curve go through

Zero.
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M NLFit (Line)*

Dialog Theme ﬂ

| Settings || Code | Farameters |E|:uund$|

Auta Parameter [nitialization

[Double click cells to change operator. Right click cells for more optionz.

Param Meaning Fixed | Walue Error Dependency
. — —
& “fintercept ",,___ 1] )] 1] 1]

—

B slope O] 120144 004717

Fitcnnvergedﬁ H| l§|ﬁ Sj| Q|ﬂ £,| 5,‘;',,“ 1] 8 H Done ”Eancel] ¥|
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1
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-
L}
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= Eh
L}
- [

f/. B \. .

o } T 1

L0 /" 5 10

Note: You can also use the Fix Intercept option in the Linear Fit dialog to force the linear
fitted line to go through the origin point.

Use Linear Constraint

This method works when the fitting function is based on a LINEAR model, such as Line, Parabola, or
Cubic, etc.

We will show you how to force the fitted curve to go through a particular point by using linear
constraint:

Import the data "\Samples\Curve Fitting\Polynomial Fit.dat" into Origin worksheet.
Highlight column B and press Ctrl + Y to bring up the NLFit dialog.
Select Parabola (y = A + B * x + C * x?) from the Polynomial category. From the Fit Curve
tab, we can see the initial value already fits the data very well.

4. Suppose we want to force the curve through (10,100). Substitute (10,100) to the fitting function
(y=A+B*x+ C*x?. wethen have 100 = A + 10 * B + 100 * C. We can use this equation
as a general linear constraint condition. Select the Constraints page on Code tab. Check the

Enable Linear Constraints checkbox, and enter the following expression into the edit box.
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A + 10*B + 100*C = 100 ‘

#
5. Click the Fit until converged button ﬂ We can see the fitted curve deviates from the data
points, but it goes through the specified point.

M NLFit (Parabola)* SIS

Dialog Theme ﬂ

Settings | Code |F'arameters Bounds

Enable Linear Constraints

;ﬁﬁ1WB+1DWE=1Dmﬂj

Function
Parameter Init

-

Scrpt Before Fitting

Scrpt After Fitting
Derived Parameters

Fit converged EE Eﬁ ﬂﬂﬂﬂﬂ [ (]84 H Done ” Eancel] ﬁ

Fit Curve |F|e&idual Farmula | Sample Curve | Messages | Function File | Hints

1 )
FR Curve 1
300 4 [ ]
e — n
. . ]
( Through | .
2099 | this point .
'\.\. .-' -
T mE ]
u
100 ]
L] 1}
04 "mmans

Use weighting

If the parameters are some eigenvalues such as upper or lower asymptotes, and your raw data
includes the points you want to fit through, you can fit the curve by assigning larger weights to these

particular points. This is not an analytical solution, but you can assign larger weights to reduce the
error:

1. Prepare data by running the following script:

newbook;

string fname$ = system.path.program$;

fname$ += "Samples\Curve Fitting\Replicate Response
Data.dat'';

impasc fname$ options.Partimp.Partial:=
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options.Partimp.LastCol:=2;
wks.addcol ) ;

col(a@) = log(col(@)) + 5;

col(c)[1] = 100;

for(int 11 = 2; 1i < wks.maxrows; ii++)

col(O)[ii] = 1;

col(c)[wks.maxrows] = 100;

2. First, let's see how the fitted curve looks when there is no weighting. Highlight column B and

bring up NLFit dialog from Analysis: Fitting: Nonlinear Curve Fit. Select the Logistic function

i
from Growth/Sigmoidal category. Then click the Fit until converged button ﬂ From the

Fit Curve tab, we can see the curve does not go through any points near the top.

M NLFit {Logistic) =X

alog Theme ﬂ

Seftings |Eu:ude Parameters || Bounds

Function Selection

Data Selection Category ||3mwth.-’5igmnidal V|
Fitted Curves
Advanced Function | Logiztic b |

Dutput Description Logiztic doge responze in Pharmacology/Cherniztry

File Name[.FDF] C:Program Files4OriginlabsOrigin@5hfitfunchLogistic. fdf

Fit converged EE Eﬂ ﬂﬂﬂﬂﬂ [ (] H Dane ” Eancel] ﬁ

Fit Curve |Hesidua| Formula | Sample Curve | Meszsages | Function File | Hints

1
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3. Note that in the raw data worksheet, we have prepared column C and assigned large values for
the first and last data points. If we use this column as weights, these two points will contribute

more impact on the fitted curve and hence force the curve to go through these two points.
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:#f ReplicateResp - Replicate Response ... |._
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Now, activate the Data Selection page on the Settings tab. Expand the Input Data branch as

below to expose the weighting option. Choose the Direct Weighting method and assign column

C as the weighting dataset.
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From the preview result, we can see that the fitted curve goes through the first and last data
points.
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Peak Fitting on Frequency Count Result

Summary

To know the location or scale parameters of a sample distribution, one can perform statistical tests on
the data. However, you can also fit a probability density function on the binned data to get these
values. This tutorial shows you how to estimate these parameters by curve fitting.

What you will learn

e  Perform simple descriptive statistics.
e  Perform frequency counts on dataset.

e  Curve fitting on binned data.

Example and Steps

1. Run the following script to create sample dataset

newbook ;
col(2) = normal(1000) * 2 + 5;

2. This script generates 1000 normally distributed points where mean = 5 and o = 2.

3. We can first perform simple descriptive statistics on this column to see the corresponding

Moments output.

Highlight the data column and select Statistics: Descriptive Statistics: Statistics on Column
to open the dialog. Make sure the Mean and Standard Deviation checkboxes are selected. And

the click OK to generate report.

BTuTT]

22 Book1

= Statistics on Coiumns (1182070 14:43:70)
+ Nofes =]

+ Inout Data =l

- Descriptive Statisiics |

|_ Mtotal  Mean Standard Deviation

B 1000 5.03576 202236

W
Sheet! jDescStatsOnCols1 /|| ¢ [

From the report worksheet, we can see the Mean and Standard Deviation are very close to the
value we just set.

4. Besides, you can also estimate the moments by fitting a proper probability density function on
binned dataset. For example, highlight the source data column and select Statistics:
Description Statistics: Frequency Counts from menu. This dialog will count the number of
data points on specified bins.
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Expand the Computation Control branch, and adjust the bin size. Set the bin Increment to

0.5. Make sure the Bin Center and Count check boxes under Quantities to Compute are
selected. Then click OK to count the data.

In the frequency counts result sheet, the bin center value is set to X, while the bin counts is set

to Y. You can fit the density function using these data.

Highlight the Counts column on the Frequency Counts result worksheet, and press Ctrl + Y to

open the NLFit dialog. Then select the Gauss function from the Origin Basic Function category.

Leave other options as defaults and click the Fit button directly to output fitting report.

BT

S[=1E9

2% Book1
- Parameters =l
Value
vl -0.46104
HE 4.99845
L 41663
Count A 50719423
sigma 208315
| FWHM 490544
Height 971324

Standard Error

3.256R3

0.0701

0.23397
38.34373

4 | » [WFitNL1 A FithLCurvet f

I3

s\

From the fitting report, we can see that the fitted xc and sigma are close to 5 and 2.
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1.2 Peak Analysis

1.2.1 Peak Finding
Picking and Marking Peaks

Summary
The Peak Analyzer provides several methods to pick peaks automatically. Also, user can opt to
add/delete/modify the peaks manually.

Labels are added to the peak centers after they are found or added, to show user the positions of the
current peaks.

Minimum Origin Version Required: Origin 8.0 SR6
What you will learn

e How to use and customize the auto peak finding in the Peak analyzer

e How to customize the labels for the peak centers

Steps

1. Start a new workbook and import the file <Origin Program
Folder>\Samples\Spectroscopy\HiddenPeaks.dat.

2. Highlight the second column.
Create a line plot by selecting Plot: Line: Line.

4. With the graph active, select Analysis: Peaks and Baseline: Peak Analyzer to open the dialog

of the Peak Analyzer.

5. In the first page (the Start page), select the Find Peaks radio button in the Goal group.
Then click the Next button to go to the next page.

Define a bazeline, find and mark peak locations

Goal () Integrate Peaks
() Create Baseline
() Subtract Bazeline
(#) Find Peaks
) Fit Peaks

6. In the Baseline Mode page, select None for Baseline Mode.
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Baseline Mode |Constant w

Congtant
El Constant Idzer Defined
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) Mean
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) Custom

Click the Next button to go to the Find Peaks page.

In the find Peaks page:

1. Expand the Peak Finding Settings branch. Make sure that Local Maximum is

selected for Method. Then click the Find button. Only five peaks are detected.

.4 -|

Find Peaks

Firizh

() ]

00 13 26 eSS 52 &5 ] lpa_peaks
-~
Cumrent Number of Peaks! 5
Enable Auto Find
03 Peaks Info...
El Peak Finding Settings
Show 2nd Derivalive [F
Smocthing Window Size 0 Auto
Direction BUlH v
{ethad Local Magimum v
P
£ *
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2. Change Method to 2nd Derivative (Search Hidden Peaks). Click the Find button

again. This time, seven peaks are detected.

e M Peak Analyzer
A8 Dialag Theme
£
1] !;Enal
55 B
12 Find Peaks
23 4
Finigh
14
W 5 2 ae | 52 s | qe | PApeas
A
Cunient Number of Peaks, 7 |
Enable Auto Find
03 Peaks Infa...
= Peak Finding Settings

Show 2nd Derivative il

Smoothing Yindow Size 0 [¥] &t

Dirzction .B oth v

Methad s i2"n_t:|_|5;r;va.t.we E.s.ear;}:}—.l.i;:.l-t:lgn_pea.k._\;‘f > Z

£ ¥

3. Click Finish to complete the analysis. We will get this final graph:

= Graphi
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1.2.2 Peak Integration

Integrating Peaks

Summary

The Peak Analyzer is capable of integrating peaks to find their areas.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

Steps

How to pick an existing dataset as baseline
How to subtract a baseline from the spectrum data

How to calculate peak areas with the Peak Analyzer

Start a new workbook and import the file \Samples\Spectroscopy\Peaks with Base.DAT.

Highlight the second column.

Select Analysis: Peaks and Baseline: Peak Analyzer from the main menu to open the Peak
Analyzer.

In the first page (the Start page), select the Integrate Peaks radio button in the Goal group.
Click Next to go to the Baseline Mode page.

In the Baseline Mode page, select Use Existing Dataset with the Baseline Mode drop-down
list. Click the triangular button which next to the Use Existing Dataset to get the context menu
and then select Select Columns to open the Dataset Browser to select the baseline dataset. In
the Dataset Browser dialog, select column C, click Add button and then OK button to select the
dataset as the baseline dataset. Click Next to go to the Baseline Treatment page.

Select the Auto Subtract Baseline check box. Click the page icon for the Integrate Peaks
page in the wizard map to go to the last page (or you can click the Next button twice to directly
go to the Integrate Peaks page). Please note that two peaks should be found in the Find
Peaks page by using the default settings. You can see two numbered yellow rectangles added to
them on the preview graph.

Set the Integration Window Width item as Adjust on Preview Graph, then click inside the
rectangle marked with "1". A pair of handles (small black rectangles) appears on the left and
right sides, allowing you to resize the yellow rectangle so as to change the range to perform

integration on the first peak.
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Similarly, you can resize the yellow rectangle around the second peak to modify the integration
range for this peak.

In the last page of the Peak Analyzer, make sure all the desired quantities to compute have been
selected in the Quantities group. For example, if you want to calculate the peak centroid for
each peak, select the Peak Centroid check box. If you don't want to output the percent areas,

clear the Percent Area check box. When you are done, click Finish to perform the analysis. The

result is in a worksheet named Integration_Result1.

! PeakswithBase - Peaks with Base.DAT =13
Indexidiyl POCAGE| Plpnd| P2id PEi@ |  PEY) @
Comments| Integral R Integral Re Integral | Integral | Integral R Integral Integral R Integral Res
Long Mame| Index Area Beginnin Ending = FYWWHM  Center Height Centroid

1 26622495 7 119 1316915 103 | 187906 10212428
2 -7 E213T 244 283 1328994 277 | -1.8043 27588472

E

| £

il
4 \ Peaks with Baze ;\Integratiun_Hesulﬂ,{ Integrated_Cuwe_D“{_ [*

If the Area check box was selected in the Quantities group, you can see the peak areas in

the Area column of this worksheet.
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1.2.3 Peak Fitting
Peak Fitting with Baseline

Summary

In OriginPro, the Peak Analyzer is capable of performing multiple peak fitting with several baseline
subtraction options.

There are various ways to create a baseline for your spectrum data. You can select a few anchor
points and then fit them with a function. The fitting of the baseline can be done along with the peak
fitting.

Minimum Origin Version Required: OriginPro 8.0 SR6

What You Will Learn

e How to perform fitting of peaks

e How to fit the baseline

Steps

1. Start a new worksheet and import the file <Origin Program Folder>\Samples\Spectroscopy\Peaks
on Exponential Baseline.dat.

2. Highlight the second column in the worksheet.
Select Analysis: Peaks and Baseline: Peak Analyzer from the main menu to open the Peak
Analyzer.

4. Select the Fit Peaks radio button in the Goal group on the first page. Click Next to go to the

Baseline Mode page.

5. In the Baseline Mode page, select User Defined from the Baseline Mode drop-down list.
Click the Find button in the Baseline Anchor Points group. Eight anchor points should be

found.
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=l Peakh nalyzerP review Z E| fz|

Click Next to go to the Create Baseline page.

In the Create Baseline page, select Fitting with the Connect By drop-down list. In the Fitting
group, select ExpDec2 from the Function drop-down list. Click Next to go to the Baseline
Treatment page.

In the Baseline Treatment page, select the Fit Baseline with Peaks check box. Click Next to
go to the Find Peaks page.

In the Find Peaks page, click the Find button to search peaks. Two peaks should be found.
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=l Peakh nalyzerP review Z E| [z|
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Click Next to go to the Fit Peaks page.

In the Fit Peaks page, click the Fit Control button to open the Peak Fit Parameters dialog.
In the Peak Fit Parameters dialog, make sure that both peak types are Gaussian. Click the Fit
Until Converge button. When the fitting is done, click OK to close the dialog.

Back in the Fit Peaks page, click Finish to complete the analysis. See the results in the source
workbook and the graph report.
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Peak Fitting with Preset Peak Parameters

Summary

In some cases, you may want to perform peak fitting with preset peak parameters. For example, you
may have many datasets with fixed numbers of peaks and the centers of these peaks do not vary
from dataset to dataset. What you are interested in is mainly other parameters of the peaks, for
example, heights. Using the theme feature of the Peak Analyzer, you may carry out peak fitting with
fixed peak parameters easily.

Minimum Origin Version Required: OriginPro 8.0 SR6
What You Will Learn

1. How to save Peak Analyzer settings in a theme and reuse them

2. How to fix peak parameters

Steps
Save a theme with peak positions and peak parameters

1. Start a new worksheet and import the file <Origin Program
Folder>\Samples\Spectroscopy\HiddenPeaks.dat.
2. Highlight the second column and select Analysis: Peaks and Baseline: Peak Analyzer from
the Origin menu to open the Peak Analyzer.
3. On the first page, select the Fit Peaks radio button in the Goal group. Click Next to go to the
Baseline Mode page.
4. 1In the Baseline Mode page, select None with the Baseline Mode drop-down list. Click Next to
go to the Find Peaks page.
5. In the Find Peaks page:
a. Clear the Enable Auto Find check box, because we want to find the peaks manually.
Click the Peaks Info button to open the Peak Info dialog.
b. In the Peak Info dialog, click the Add button seven times to add 7 peaks. Enter the

peak centers and heights as follows:

B Peak Info [‘5_<|

Feak | Enable | Center Height

Immmmmm

H!!!!!!
!-q [= 305, RNy

| add || ok || cancel |

Click OK to return to the Peak Analyzer.
c. Click Next to go to the Fit Peaks page.
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In the Fit Peaks page:

Click Fit Control to open the Peak Fit Parameters dialog.

In the Peak Fit Parameters dialog, click the Fix or release all peak centers button.
Then click the Fit Until Converge button. When the fitting is done, click OK to return to
the Peak Analyzer dialog.

Click the right-sided triangle button to the right of Dialog Theme in the upper panel.
Select Save As from the short-cut menu. The Theme Save as dialog opens.

In the Theme Save as dialog, enter MyFitting after Theme Name. Clear and select

the check boxes as the screenshot below:

B Theme Save as...

Please zpecify a theme name

Theme Name

H Theme Setting
H Baszeline Options
Baszeline Anchor Points

B azline Anchor Points will not take effect if Auto Find for Bazeline option is
checked

|ze Bazline function in Create Bazeline ztep

B azeline function change in Fit Control dialog will be

H Peaks Options

Peak Centers and Heights
Peak Centers and Heights will not take effect if Auto Find for Peaksz option iz
checked

H Fit Dptions

Function 5 election
Auto Parameter [nitialization Status
Parameter W alues
Fixed Statuz Only
Fixed Status and Fixed Value
Share Status
pper and Lower Bounds
Enable Linear Constraints Status
Constraints

All Other Settings

ROOORNREOOE &

OF. H Cancel ]

Click OK to save the theme. This should bring you back to the Peak Analyzer dialog.

Click the Finish button in the Peak Analyzer to complete the analysis.
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Reuse the theme

1. Start another new workbook and import the file <Origin Program
Folder>\Samples\Spectroscopy\HiddenPeaks.dat.

2. Highlight the second column
Select Analysis: Peaks and Baseline: Peak Analyzer from the Origin menu to open the Peak
Analyzer dialog.

4. On the first page of the Peak Analyzer, click the right-sided triangle button to the right of
Dialog Theme. From the short-cut menu, pick MyFitting.

5. Click Next to check if the settings in every step are correct. Note that in the Find Peaks page,
you can see the peak centers and heights are same as last time.

6. When you reach the last page, click the Fit Control button to open the Peak Fit Parameters
dialog. Make sure that all peak centers are fixed and the values are the same as last time. Click
OK to return to the Peak Analyzer.

7. Click Finish to complete the analysis. Check the results to see whether they are the same as the

results we got last time.
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Setting the Fix, Share Status or Bounds for Multiple Peak Parameters Simultaneously

Summary

When performing peak analysis, one often wants to fix parameter values, or share parameters
between multiple peaks, or specify bounds. If your data has a few peaks, you can simply perform
these settings for each peak. But if your data has many, it may be time consuming to set individually.
To make the process more efficient, the Peak Analyzer offers context menus which can allow you to
set the fix, share status or bounds for multiple peak parameters simultaneously. For more details
about these settings, please refer to the Origin Help File.

Minimum Origin Version Required: OriginPro 8.0 SR6

What You Will Learn

e How to set share status of multiple peak parameters simultaneously.

e How to set upper bounds and upper bound values to multiple peak parameters simultaneously.

1. Start a new workbook and import the file <Origin Program
Folder>\Samples\Spectroscopy\Positive & Negative Peaks.dat.

2. Highlight the second column and select Analysis: Peaks and Baseline: Peak Analyzer to open
the Peak Analyzer dialog. In the first page (the Start page), select the Fit Peaks radio button
in the Goal group. Then press the Next button to go to the next page.

3. In the Baseline Mode page, select Constant with the Baseline Mode drop-down list and
choose Mean in the Constant group. Then click Fit Peaks in the wizard map to directly go to

the Fit Peaks page.
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B Peak Analyzer |
Dialog Theme ﬂ
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Baseline Mode
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4. 1In the Fit Peaks page:
0 click Fit Control button to open the Peak Fit Parameters dialog. In the lower left

corner of the dialog, set the fitting function to Voigt.
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Make sure the Parameters tab is active and then select 1 in the Share column of the

wG_ 1 row. Then right click on it and select Apply Same ""Share" to All wG. Then you

will find that all the parameters with the wG prefix are shared in the same group.

M Peak Fit Parameters

Deper

Auto Parameter |nitialization
Parameters | Bounds
MO. | Peak Type Param keaning Share | Fived Walue Enrar
i} Constant ol unknown 241368
1 Waigt we 1 center 0 F] a0
1 Woigt A1 area 0 [F] B90. 72758
sorvidn | 1 B = e
1 Yoigh wl_ 1 Lorentzian width 0 Cloar "=hare" T
2 Waigt Wo__ 2 center 0
2 Woigh A2 area 0 O -309.8783
2 Woigh wih__ 2 Gauszian width 0 O b.29802
2 Woigt wl_ 2 Lorentzian width 0 J b.29802
3 Woigt we 3 center 0 [F] 110
3 Waigt A3 area 0 [F] -1276.09849
3 Waigt wiG__ 3 Gauszian width 0 F 525802
3 Waigh wl_ 3 Lorentzian width 0 F 529802
4 Woigt we_ 4 center 0 O 170
4 Woigt A4 area 0 J 481,053
4 Woigt wiE_ 4 Gauzsian width 0 J 529802
4 Waigt wl__ 4 Lorentzian width 0 J h.25802
3 I B
NI <

Then select 2 in the Share column of the wL__1 row. Then right click on it and select

Apply Same "Share' to All wL. Then you will find that all the parameters with the wL

prefix are shared in the same group. After this, the Parameters tab should look like

below:

M Peak Fit Parameters

Walue Error
241368
a0
E30.72758

5.23802

-309.8783
5.29202
5.29802

110
-1276.03243
5.23802
5.25802
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451.0530
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5.23802

Depe

Auto Parameter Initialization
FParameters | Bounds
NO. | Peak Type Faram Meaning I Ehare | Fised
0 Constant il unknown [w]
1 Woigt w1 center 0 ]
1 Woigt & 1 area 0 ]
1 Woigt wiG__ Gaussian width 1 ]
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3 Waigt whi_ 3 Gaussian width 1 []
3 Waigh wl_ 3 Lorentzian width 2 ]
4 Woigt wc_ 4 center 0 ]
4 Woigt &4 area 0 ]
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4 Woigt wl__ 4 Lorentzian width 2 ]
< | >
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e cell in the first Gaussian width row and

the second < or <= column. And you will find <= is shown in this cell (the < will be

shown if you double-click in the cell for one

Bounds column in the same row.

more time). Then type 5 into the Upper

Then right click on it and select Apply Same "Bounds" to All wG.
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After this, the Bounds tab should look like:
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5. Click the Fit Until Converged button. When the fitting is done, click OK to close the dialog.
6. Back in the Fit Peaks page, click Finish to complete the analysis. See the results in the source

workbook and the graph report.
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1.3 Data Manipulation

1.3.1 Setting Column Values
Summary

Origin provides several ways to fill a worksheet column with values. Use Auto Fill or script commands
to fill a series of values. Use the Set Values dialog box to define a mathematical formula to generate
or transform a data set. Refer to values in other columns from the same sheet or from other sheets
and books. Select from a large collection of built-in functions to compute values. Create variables
from metadata stored in worksheets or column headers, and use these variables in your column
formula.

This tutorial will show you how to compute column values by:

Filling a Column with an Arithmetic Series
e  Using Built-in Functions

e  Using Other Columns

e Using Cell Values

e Using Variables from Workbook Metadata

Filling a Column with Arithmetic Series

Origin provides multiple methods to fill a column with arithmetic series.

Using Auto Fill

Enter a few starting values in cells.

BTuTT]

22 Book1

Long Marme

1. Select the two cells.

96



Data Analysis

2. Move the mouse to the bottom right-hand corner of the second cell. The cursor will change to

display "+".

B
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3. Hold down the Alt key and drag the mouse toward the bottom of the column. The column will be
filled with 1, 3, 5, 7, ... .
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Note that a row can also be auto filled by dragging towards the right. To repeatedly copy values
instead of generating new values, hold down the CTRL key instead of the ALT key.

Using Data List

Type the following script in the Command window.

col(B) = {1:2:23}%};
Column B will be filled with values: 1, 3,5, 7, ...., 23

{v1:vstep:vn} produces the same result as the function data(vi,vn,vstep).
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Using Built-in Functions

1. Create a new workbook. Import the US Metropolitan Area Population.dat file from the

\Samples\Data Manipulation\ folder.

2. Click the Add New Columns button +E on the Standard toolbar to add a new column E.
Highlight this column and right-click on it to select Set Column Values from the context menu.
The Set Values dialog opens.
Select F(x): String: Right(str$,n)$ to add Right(,)$ into the Column Formula panel.

4. Click in the position between the left parenthesis and the comma, then insert the Trim function
by selecting F(x): String: Trim(str$[,n])$. The formula should look like: Right(Trim()$,)$.

5. Select wcol(1):wcol(4) to insert wcol(4) as the input of the Trim function. Then input 2 for

the Right function and the expression should look like:

MM Set Values - [USMetropolita]Sheet1!Col(E) M=
Formula weol(1)  Calld)  Fix)  Wariables

Faow [0 From |<aut|:|> To |<aut|:|>

K| <« 2] 2] corm-

Right(Trim(wcul(4}}$,2}$|

Recalculate |MNone | | Eancel| ] | ﬂ

6. Click the OK button and the last column will get filled with States from column 4.

:28 USMetropolita - US Metropolitan Area Population. dat r._”'E|rZ|
AL B | G D) E() |2
Long Mame | Population | Sg. Wi, | Density Metropalitan Area
1 119655 9147 130.7 Ahilene, Tx T
2 112861 63548 1642 Alhany, GA G,
3 874304 324848 2691 Albamy-Schenectady-Troy, MY (MY
4 480877 11662 4121 Albuguerque, M il
] 131856 13227 99.5 Alexandria, LA LA
5] BaEERE . 1461 470 Allentown-Bethlehem, PA-RJ |k
) 130542 5248 2483 Altoona, PA PA
a 187547 182389 102.8 Amarillo, TX T
4 226338 168976 133.3 Anchorage, Ak Ak
10 130669 4522 289 Andersan, 1M Il
11 145196 T1a 2022 Andersan, 5C S5C
12 116034 BOB.A 190.7 Anniston, AL AL -
]+ [\ sheet1 £ IE IC
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Note that some columns had two states at the end of the Metropolitan Area name, so to get both
names change the formula to:

Right(Col(Metropolitan Area),Len(Col(Metropolitan Area))-Find(Col(Metropolitan
Area),”,")-1)$

When referring to another column in the same worksheet, you can use index,
short name, or long name to identify the column.

Using Other Columns

1. We will continue with the steps from above to show you how to use other columns in the Set
Values dialog. Add a new column to the worksheet (right-click to the right of the last column in
the worksheet and select Add New Column from the context menu). Change the Long Name of
the column to "Population/Sq. Mi."

2. Highlight this column and right-click on it. Select Set Column Values to bring up the dialog.
Click the Col(A) menu and choose Col(A):Population and then enter the / character. Click the
Col(A) menu again and choose Col(B):Sq. Mi.. The formula should look like:
Col(Population)/Col(Sq. Mi.)

3. Click OK and the column will get computed using data from the other two columns.
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Using Columns from Other Sheets

The Set Values dialog provides an Insert menu to easily insert range variables that point to columns
in other books/sheets, which can then be used to compute column values for the current column.

1. Open the project Samples\Data Manipulation\Setting Column Values.OPJ and switch to the
Columns from Other Sheets subfolder.

2. Right-click on the Sample sheet and select Duplicate Without Data. Rename(by double-
clicking on the current name) the new sheet as: Corrected Sample.

3. Now you will fill these three columns with data based on formulas that reference columns in the
other sheets. Highlight the first column and right-click on it to select Set Columns Values to
open the dialog. Select Variables: Insert Range Variables to open the Range Browser

dialog. You will use this dialog to add a range variable to the Before Formula Scripts panel,

Step 1. Selact "in Current
Book” fram the darp-down

according to the instructions in the image below:

I Range Browser

List Columnz |in Current Boak, 71} Exclude | IM=EM Mo ]Sheet.-"Eu:qumn M arne j

Sheet Index | SMame| LM ame Comment| Format | Size | 1zt Y alue| Parameters
[B ook ]Reference 1 A Tirmne 0
[B ook ]Reference 2 B Tranzduc 2041
1]Beference Tranzducer 2 TR 100 824

-_- 1001 m—

[I:h:u:uk]]':-ample [ranzducer 1 [&M TUIT 321k

[Bl:u:lk'l]ﬁample 3 l: T.rar‘mducer Ef"-ETtep 3 Click "Add" button to

[Book 1] Conected S ample 1A Time insert range variable and click

[Baoak1]"Carected Sample" 2B Tranzsducer 1 - )
ic

DK button to closs the dialog
[Book1]"Comected Sample" Tranzsducer 2 7 =

) | ak. | Cancel |ﬂ

||:|:|Iumn Selected (

B
[1:end]

[Book1]5 ampleld" Time"

Click OK to close the dialog. range r1 = Sample!A will be automatically inserted into the

Before Formula Scripts panel. Please rename it as:

range rTime = SamplelA;
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Then enter rTime in the Column Formula and click the Apply button to generate data for the

first column.

Bl Set Values - [Book1]"Corrected Sample”!Col(T... |Z||§|[z|
Formula  weol(1)  Calld)  Fix)  Wariables

Faow [ From |<aut|:|> To |<aut|:|>

L e e e

rTime

Recalculate |Mone - | | Eanu:el| k. | ﬂ

Before Farmula Scriptz l

ranges rTime = §ample!é;|

Click the ﬂbutton to go to the next column. Then select Variables: Insert Range Variables
to open the Range Browser dialog. You will use this dialog to insert two range variables to the
Before Formula Script panel. Sort the data sets by long name (Click the LName heading to
sort it). Insert two range variables that refer to Transducerl columns in both the Reference

worksheet and the Sample worksheet. Rename them as:

range rRef = Reference!lB;
range rSample = Sample!B;

Then input the following expression into the Column Formula:

rSample - (rSample[1] - rRef[1]) |
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Your formulas can be saved and reloaded into other columns to generate new data.

1.

Data Analysis

7. Click the Apply button to generate data for the second column of the Corrected Sample
worksheet. Don't click the OK button yet.

QM

2 Book1 EBX
A(X) B Cv =
Long Marme Time Transducer 1 |Transducer 2
Lnits cac ' ([
Sparklines

13 12 19.849

14 13 19.78

15 14 19.84

16 15 2016

17 16 20.M

18 17 19.51

19 18 19.04

20 19 19.449

21 20 18.81

22 21 183.52

23 22 19.34

24 23 19149

25 24 19.03 -
ik \ Reference ,"; Sample ;\,Eurrected Sample ﬂ u '

W
You reference a particular cell value with square brackets, so [1] in the
Q formula above means the first element.

Now we will edit the range variables in the Before Formula Scripts panel and use another

expression to get the same results. Remove the column names B"Transducer 1" of the two

range variables and select F(x): Variables and Constants: wcol(_ThisNumcCol) in both lines

so it looks as follows:

range rSample

range rRef = Reference!WCol(_ThisColNum);
Sample!WCol (_ThisColNum);

Leave the expressions in the Column Formula panel unchanged and click Apply to generate

data. You will find that it gives you the same results, but the formula can now be applied to any

column in the Corrected Sample worksheet, and the range variables will point to the same

column, by index, in the Reference and Sample worksheets.

Select Formula: Save to open the Save dialog and name it "My Correction". Click the OK button

to save it.
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4. Click the ﬂbutton to go to the next column. Select Formula: Load

the Apply button to generate data for the third column.

BTuTT]

£ Book1 (=13
A BiY) C(Y) -
Long Marme Time Transducer 1| Transducer 2 sl
LInits SEC s s
Sparklines
13 12 19.89 7.4
14 13 19.78 7.86
14 14 19.84 7.81
16 14 2016 7.83
17 16 20,0 778
18 17 19.51 7.85
14 18 19.04 774
20 149 19.49 L
21 20 18.91 773
22 21 18.52 7.7
23 22 19.34 7.65
24 23 19.19 7.7
25 24 19.03 7.72|~|
A4 | FIA Sample ;H,Eurrec:ted Samplef | 1 il
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: My Correction and click
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Using Cell Values

Values contained in specific worksheet cells can be referenced and used to compute the formula for
setting column values. This provides an easy way to use worksheet cells as control cells for updating
values in a column.

1. Open the project \Samples\Data Manipulation\Setting Column Values.opj and switch to
the Cells in a Worksheet subfolder in Project Explorer.

2. Right-click on column C and select the Set Column Values... context menu to bring up the Set
Values dialog.

3. Use the Variables: Insert Range Variable... menu item to open the Range Browser. Then
select the column with the long name (LName) Value. Press the Add button to insert a variable.
Press the OK button to close the dialog.

4. In the Before Formula Scripts panel, change the name of the range variable to be rControl

and add these additional lines so that the script looks like below

range rControl = G"Value™;

int nOrder = rControl[2];

int nPoints = rControl[3];

differentiate -se iy:=(1,2) order:=1 smooth:=1
poly:=nOrder npts:=nPoints

oy:=(1,3);

5. The script calls the differentiate X-Function and passes the cell values from column G as
arguments for polynomial order and number of points, which controls the Savitzky-Golay
smoothing performed during the differentiation.

6. Set the Recalculate drop-down to Auto and press OK to close the dialog.

M Set Values - [Book3]Sheet1!Col(1st Derivative) [= |[5/[X]
Farmula  weal{1)  Colfd) F(d Variables

Row [ From |<autn:|> Ta |<autn:|>

K] < »| 2| oo
I

Recalculate | | Auto - | Ear‘u:el| QK | ﬂ

Befare Farmula Scrpts l

range rControl = G"Value"
int nlrder = rControl[Z2]:;
int nPoint=s = rCDntrDl[E],

differentiate —== iv:=({1.2) order:=1 =mooth:
poly: =n0rder npt=z:=nPoints

£ b
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7. Now you can try to change the values in column G, to change the output.

Note: Allowed values of polynomial order are 1 to 9.

The graph shown in the worksheet was first created and then embedded into
the worksheet by merging a group of cells.
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Using Variables from Workbook Metadata

Metadata stored in the workbook, such as variables saved when importing data using the Import
Wizard, can be referenced and used for computing column values.

1. Open or continue working with \Samples\Data Manipulation\Setting Column Values.OPJ,
and switch to the Worksheet Metadata subfolder from the Project Explorer window.

2. Select column A and right-click to select the Insert menu option. A new column is inserted to the
left of column A.

3. Select the first column (this newly inserted column) and right-click on it. Then select the Set
Column Values menu item to open the Set Values dialog.

4. Select the Variables: Insert Info Variable menu item to open the Insert Variables dialog.
Select Numeric int from the Variable Type drop-down list. Then select NumberOfPoints and

press the Insert button to insert this variable into the Before Formula Scripts panel.

M Insert Variables

Pleasze select ane of the uzer variables from the list below. Irzert
Y'ou can o Step 1. Selectthe kext, or inzert az a link ko

autoupdate ted into the waorksheet,

Cloze

Yariahle Type

[w Inzert az lin

Step 3. Click Insert

Yariable Tope| | Mumernc int button to IHSEFE .
Info | Label |
Froperty " alue

=[] USER WARIABLES

------- B MUMBEROFPOINTS
[1 STARTFREQUENCYKHZ

[ STEPFREQUENCYKHZ 0.25
Step 2. Select the variable

=1 5vSTEM.IMPORT you wantto insert

[ FILEDATE 24551ER
[ FILEMAME Sample. DAT
] FILERATH D85 ample DAT
[ FILTER
[ FILETYFE 0
Current OriginObiect:  [[Baak4] ﬂ

5. Next, set Variable Type to Numeric double. Hold the Shift key down to select both
StartFrequencyKHz and StepFrequencyKHz, and then press Insert to insert these two
variables. Press the Close button to close the dialog.

6. In the upper Column Formula panel, input {d1:d2:d1+(n1-1)*d2} and then press the OK

button to generate data and close the dialog. The column will be filled with frequency values.
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7. Highlight the first and second columns, right-click on them and select Set As: XYY to change the
plotting designations to X and Y. After you change the long name of the first column to

Frequency, the worksheet should look like:

24 Bookd =13

) Al =]
Long Mame| Freguency Feal Imaginary -
Sparklines "
ann G.35 -4.39
a00.25 5.98 -4.27
a00.5 5.86 -39
a00.745 G.23 -31.66
a01 6.47 -3.42
a01.25 6.47 -3.3
a01.5 6.71 -2.649
a01.745 6.1 -3.05
anz a.74 -2.32
a0z.25 G.23 -22
anz.a .1 -1.71
a0z2.¥a 5.86 -2.08
a03 5.74 -2.08 .
ol e B ¥ E T 1
/ |Lif
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1.3.2 Worksheet Data Operations
Worksheet Query

Summary

This tutorial will show you how to use the Worksheet Query dialog.

Minimum Origin Version Required: Origin 8.5.1 SRO

What you will learn

This tutorial will show you how to:

e  Extract numeric and time data

e Use an alias in an extraction condition

e Use LabTalk functions in an extraction condition

Dialog overview

Start with a new workbook and import the file \Samples\Statistics\body.dat, click the menu item
Worksheet: Worksheet Query to open the dialog as follows:

Data Analysis

I Worksheet Query - [body]body

File Scripks  Flx)

Columns:

Select Colurn Y ariables for IF Test

Eutract | M ame | Tzt Walue

HEERFEE

name Kate

age 12
gender F

hizight 146

weight 422

Exfract
Type
Farmat
1st Value

Aliaz | Column

ou hieed to move columng
ko this list before you can
uze them to build test
conditions. *You can change
the alias by clicking.

IJ}
o
[

Remove

i
=
)

=
L]

Conditian:
MOT
Raws Found : - [ Test - zelect if true
wiik Fom (1 [To o |[_AlRows |
tput;

Recalculate |Mone w

() sdd a column of 1=te O=false
() Extract to Mew \Worksheet

() Extract bo Mew ‘Workbook,

(7 Extract to 5 pecified Sheet

) Fill with Specified Calor

() Select

apply

Cloge

ok
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Basically, there are two main panels in the Worksheet Query dialog. The left panel lists all the
columns in the active worksheet, you can right-click and select some column properties you want to
see, such as Format, 1st Value, etc.

Note the Extract column in this panel, only data selected in the Extract checkbox will be extracted.
The right panel is where you set and test extract conditions. For example, you can select the column
you want to use in the extract condition, and then click the = button to move it into the Select
Column Variable for If Test group.

Set the conditions

Extract Numerical Data

When there are available columns in the Select Column Variable for If Test group, the Condition
edit box becomes editable for you to set conditions. For example, select height and weight to the
group, Origin will automatically set an alias for each column. You can click into the Alias cell and
rename the alias:

Double-click to
rename Alias  Efor If Test

Colurmn

mll o L

weight

These alias can be used directly in the extract condition. Let's keep the default alias, h and w in this
example.

The buttons on the right side of Condition edit box can be help to establish extract conditions. For
example, to extract data that height is greater and equal to 160cm, highlight the column on Select
Column Variable for If Test and click Add and build the first condition as follow:

i

matches any zubstring; """ matches
any character

Column ¥anable

Operator »= W
Value 160 W
[ ] ] [ Cancel ]

When there are multiple conditions, you can also combine these conditions by logical operation. Click
AND button to add one more condition. Then highlight w on Select Column Variable for If Test
group and click ADD again, this time, we are looking for weight less than or equal to 50kg:
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g

matches any substring: 7" matches

any characher
Column ¥Yariable |w w
Operator 4= w
Yalue a0 w

1] H Cancel ]

When the condition is done, click All Rows button to select all rows, then click the Test -- select if
true button and Origin will return 5 found records. Of course, if you familiar to logical operation
syntax, you can type the condition on the edit box directly:

h>=160 AND w<=50

Accept other default settings and click the OK button. A new workbook is created with these 5
records.

Extract Strings

When extracting strings, you need to enclose the string by double quotation marks ". For example,
select the gender column into the Select Column Variables for If Test group. Using the alias g,
you can extract all female data by:

== ""F"
Extract Time Data

Date and Time data are internally saved as numeric values in Origin. Date is the integer part of the
numeric value, while Time is the fractional part. In Origin, you can use the int() and frac() functions
to return the integer and fractional part of a number, and use the Date(MM/DD/YY) and
Time(HH:mm:ss) functions to transfer string to time data. We can combine these functions to extract
time data.

For example, using data from Import Time Data tutorial, you can extract data within time period
10:00 ~ 11:00 by:

frac(B) > Time(10:00:00) AND frac(B) < Time(11:00:00)

You can see Origin found 120 records. Similarly, if you want to extract Date data, you can try some
condition like:

int(A) > Date(01/24/2004)
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1.4 Analysis Templates

1.4.1 Creating and Using Analysis Templates
Summary

Routine tasks can be simplified by creating an Analysis Template. Such templates can contain multiple
analysis results and also custom report sheets. A new instance of the template can then be opened
any time and source data can be changed to update all analysis results and custom reports.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e How to create analysis template (OGW)

e How to re-use analysis template with new data

Steps
Importing Data

Start with a new workbook.

2. Click the Import Wizard button on the Standard Toolbar, or invoke the Import: Import
Wizard... menu item. the Import Wizard dialog will open.

3. Click the ... button next to the File edit box and select the file <Origin EXE
folder=\Samples\Import and Export\S15-125-03.dat.

4. Verify that the Import Filters for Current Data Type drop-down shows Data Folder:
VarFromFileNameAndHeader.

Change the Import Mode drop-down to Replace Existing Data.

6. This is an import filter shipped with the sample file, that specifies how to import the file and what
header and file name strings to parse to create import variables. Walk through the wizard pages
to view the settings (Optional) and then click Finish button to import the file.

7. Right-click on workbook title bar and select Show Organizer to turn on organizer panel. Expand

branches and verify that variables have been created and saved, as in the picture below:
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B[(=/e3

:=2 Book1 - 515-125-03.dat

AR C0r) A
Lang Mame Tirme Delta Termp Magnetic Fii Position 0
nits (sec) k) e (i)
Comments 5158-1259-03.dat
Sparklines //,x-'\ il
0.0 40 606 101.7
0.0z 40,5 61.3 100.9
0.03 40.2 61.9 100.3
4 0.04 40.1 62.5 100.8 v
» [\ TrialRun 1 / ||« | »
= Bookl Filter Info ~
= Data Shests E Variables
£ Trial Fun 1 E] Header
= page.info ) 51
SYSTEM.IMPORT Epsle :
USERMARIAELES Moofpointz 1000
= | ted Fil . =
- 15_15 Sample YBCO milled
= User Tree Meazuredon  12401/2004
Na Info. T 03:20:39 &M
RunType Trial Run 1
FileM arne 3
| 3

Performing Analysis

1. Highlight column D and use the Analysis: Fitting: Nonlinear Curve Fit... menu item to open
the NLFit dialog.

2. Fit the data with Gauss function. This will add a hierarchical report sheet to the book, with result
tables and embedded graph with data and fit curve.

3. Go to the FitNL1 report sheet and double-click to open the graph containing data and fit curve.
Perform some customization of the graph such as adding grid lines, changing font size etc. Click

the X button on the graph window to put the modified graph back into the report.

Saving the Analysis Template

1. Go to the source data sheet of the workbook, which should be the first sheet. Select the
Worksheet: Clear Worksheet... menu item and press OK in the dialog that opens. This will
clear all the data from the sheet. The analysis report sheet will now be empty. Clearing the data
is optional, and it makes the size of the analysis template file to be smaller.

2. Use the File: Save Window As... menu item and save the book as an OGW file under your
User Files Folder with a suitable name such as Analysis Template. This OGW file can now

serve as an Analysis Template for future analysis of similar data.
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Re-using the Analysis Template

1. Start a new project and then select the menu item File: Recent Books and from the fly-out
options select the Analysis Template saved earlier.

2. Make the data sheet active, and select File: Import Wizard... and select the file <Origin EXE
path=\Samples\Import and Export\S21-235-07.dat.

3. Make sure the filter drop-down shows VarsFromFileNameAndHeader and change the Import
Mode drop-down to Replace Existing Data and click Finish.

4. Press the Recalculate button, which is the last button on the Standard toolbar. Origin will
recalculate the analysis results and update the custom report sheet links, and at this point you

can view and print the custom report sheet.
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1.4.2 Creating Analysis Templates using Set Column Value
Summary

This tutorial will demonstrate how to add a column, set up Before Formula Script and have that
script run whenever data changes in other columns. This technique can be used to create an Analysis
Template for repeated analysis of similar data.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e How to use Set Column Values to create an analysis template

(] How to select rows via the Go to function

Steps
1. Import the data from \Samples\Statistics\automobile.dat into a newly created workbook, as

below. In this example, we will extract data, according to the Make column, into different

worksheets.
2 Book1 M =1E3
ZiY) DY) -
Long Mame Year hake Fovver 0~60 mph Weight
by =1=10 kg
1992 Buick 132 14 2238
1992 Acura 1454 12 2324
1992 GhMC 148 13 1531
1992 Chrysler 132 10 2088
1992 Kia 121 12 1202
1992 Suzuki 106 10 1417
1992 Yalvo 95 14 1661
1992 Mercedes 132 14 2208
1992 Acura 1248 13 1412
1992 [suzu 124 17 1518 =
% automobile / ||{ ¥

2. Add an empty column to the worksheet and bring up the Set Column Values dialog of the

column. In the Before Formula Script box, enter the script below.

// Data range on which to perform discrete frequency
count

range makeCol = Icol(make);

// Worksheet to be extracted

range sourceWks = 1I;

// Clear worksheets
int sheetNum = page.nlayers;
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int colNum = wks.ncols - 1;
it (sheetNum>1)

for (Jj=2; jj<=sheetNum; jj++)

layer -d 2;
}
}

// Tree variable to hold discfreqs outputs
tree tr;

// Perform discrete frequency count
discfreqgs irng:=makeCol rd:=tr;

// String array to get result from tree
StringArray sa;
sa.append(tr.FreqCountl._Datal);

if( sa.GetSize() = NANUM )

// Loop to extract data
for (ii=1; ii<=sa.GetSize(); ii++)
{
string sn$ = sa.GetAt(ii)$;
// Extract condition string
string cond$ = "makeCol$ = " + sn$;
// Create worksheet with different Make name
newsheet name:=sn$ cols:=colNum outname:=on$
active:=0;
// Extract data
wxt test:=cond$ iw:=sourceWks c2:=colNum
ow:=on$;
3
¥
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3. This script will first perform a discrete frequency count on the Make column to get distinct

values for Make. It will then create a new worksheet for each brand and extract data into
these sheets.

B Set Values - [Book1]automobile!Col{H) M=
Formula weolf1)  Colfa)  Fix)  Variables

Fow [1] From |<autu:u> | To |<autu:u> |

2x| |#2|| ColH)=
|

Recalculate [.&.ppl_l,l] [Eancel] [ 2k ] ﬂ

Before Formula Scriptz |

¢ Data range to perform discrete frequency count

range makeCol = lcoli{malke): 1
<« Torksheset to be extract n
range sourcells = |;

£ Clear workshests

int sheetHum = page . nlavers:
int collum = wk=s nools — 1; "
< >

4. Make sure the recalculate mode is set to Auto and click OK. The data will be separated into
different worksheets. Then the empty column (H) with a green lock icon indicates that this
procedure can be updated automatically.
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(=) |f‘5_<|

=4
Weight | Gas Mileage | Engine Displacement
ki mpg (e
2238 11 ariea
2324 11 8212
1531 10 48004
2088 12 B277.4
1202 12 ariea
1417 14 aT36.48
1661 13 a031.7
2208 12 7364
1412 12 ariea
10 1518 13 a900.4 v
| 4| v |\ automobile 4 Acura £ Buick A Suzuki A GMC A | | < ¥

There are 18 makes of cars in the source data, so 18 new worksheets were created. Now we can

check whether auto-update works.

Go to the Honda tab. Notice that there are 19 rows.

Switch to the first sheet. Scroll down and delete the last row.

B8[(=1[Ey

AL BiY) Cr)
Year Make Power 0~60mph YWeight Gas Milea Engine Di
ko sec ko mpg (i
Comments
Sparklines frffﬂ’ "ﬂ MWMW
2004 | Infiniti a7 14915

2004 |1suzu
2004 Honda

15 545 35 1659.8

Copy (Full precision)

nu automobile ,{W —

—
\a_fi__»--”
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Then auto-update will be triggered. Go to the Honda tab. You will see there are only 18

rows.

auml

22 automobile - automobile. dat

(=] E3

A

Yol ,{ Topata ,«{ Saturn ,{ Mizzan ,«{ Chiyzler ;‘\Hunda.-’ |‘§

=] D) =]
Lang Hame Year Make Fower | 0~60mph | Weight Gas Mileag Engine Dis| —
LInits ke SEC ko mpg ce

Caomments

Sparklines
18598 Honda To 18 1067 24 21596.3
2000 Honda 44 13 1210 24 1606.2
2001 Honda fid 17 T46 27 158458
2001 Honda GE 14 1847 26 2474 .49
2002 Honda a1 17 1240 24 14751
2003 Honda g 149 1024 ) 12456
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1.4.3 Creating a Custom Report Sheet
Summary

Worksheets in Origin can be customized by merging cells and placing various objects such as graphs,
external images, links to variables and tables/cells in other sheets, in order to create custom reports.
Such custom reports can be part of an analysis template, thus allowing user to open the analysis
template, change data, and simply print their updated custom report.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e How to create a custom report sheet

e How to save custom report as part of Analysis Template (OGW) and re-use with new data

Steps

Note: First finish the previous tutorial named "Creating and Using Analysis Templates" where an
analysis template named Analysis Template.OGW is created.

Importing Data

1. Use the File :Open menu item and open the Analysis Template Analysis Template.OGW. This
analysis template already has a nonlinear fitting analysis operation set up for data from column D
of the first sheet.

2. Click the Import Wizard button on the Standard Toolbar, or invoke the Import: Import
Wizard... menu item. the Import Wizard dialog will open.

3. Click the ... button next to the File edit box and select the file <Origin EXE
folder=\Samples\Import and Export\S15-125-03.dat.

4. Verify that the Import Filters for Current Data Type drop-down shows "Data Folder:
VarFromFileNameAndHeader".

Verify that the Import Mode drop-down is set to Replace Existing Data.

6. This is an import filter shipped with the sample file, that specifies how to import the file and what
header and file name strings to parse to create import variables. Walk thru the wizard pages to
view the settings (Optional) and then click Finish button to import the file.

7. Right-click on workbook title bar and select Show Organizer to turn on organizer panel. Expand

branches and verify that variables have been created and saved, as in the picture below:
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B[(=/e3

:=2 Book1 - 515-125-03.dat

AR C0r) A
Lang Mame Tirme Delta Termp Magnetic Fii Position 0
nits (sec) k) e (i)
Comments 5158-1259-03.dat
Sparklines //,x-'\ il
0.0 40 606 101.7
0.0z 40,5 61.3 100.9
0.03 40.2 61.9 100.3
4 0.04 40.1 62.5 100.8 v
» [\ TrialRun 1 / ||« | »
= Bookl Filter Info ~
= Data Shests E Variables
£ Trial Fun 1 E] Header
= page.info ) 51
SYSTEM.IMPORT Epsle :
USERMARIAELES Moofpointz 1000
= | ted Fil . =
- 15_15 Sample YBCO milled
= User Tree Meazuredon  12401/2004
Na Info. T 03:20:39 &M
RunType Trial Run 1
FileM arne 3
| 3

8. Press the Recalculate button on the Standard toolbar to update the analysis result sheet. Verify

that the analysis was updated and the embedded graph shows the new raw data and fit curve.

Creating Custom Report Sheet

1. Right click on one of the worksheet tabs and select Add to add a new worksheet. Rename this
worksheet as Custom Report.

2. Make the Custom Report sheet active and add multiple blank columns.

Go to FitNL1 worksheet and right click on the graph with data and fit curve and select Copy
from the context menu.

4. Go to Custom Report and right click in 1st column in a middle row and select Paste Link. This
will paste a link to the embedded graph. Click and select a group of cells with this pasted cell at
the top-left. Then click the Merge Cells button, which is the last button on the Styles toolbar.
This will merge the group of cells and the graph image will be shown larger in size.

5. Go to FitNL1 report sheet and right click on the Parameters node and select Copy Table from
the context menu.

6. Go to the Custom Report sheet and right click in a cell to the right of the graph and select
Paste Link from the context menu. This will place links to all values of the parameter table

entries in the custom report.
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Select the numeric value cells and right-click and select Format Cells... to bring up format
dialog. Change the Digits drop-down to Set Decimal Places= and enter 2 in the Decimal
Number edit box and click OK to format the numbers.

Select various cells in the table and use the Style toolbar controls to change foreground and
background color, and use the Standard toolbar to change font size etc.

Right-click on top-left cell in the custom report sheet and select Insert Images from Files...
context menu and select some image such as a company logo image. Click and drag to cover
more cells and then click the Merge Cells button to increase the size of the logo display.

Click inside a cell on top-right and type in the string var://@D and press Enter. Right click on
cell and select Format Cells..., set the Format as Date, and then elect a suitable format from
the Display drop-down. This will place the current date, pointed to by @D LabTalk variable, into
the worksheet cell. Click and expand the selection to multiple cells and press the Merge Cells
button to show the date with larger font size.

Right-click on a cell below the logo and date, and select Insert Variables context menu. In the
dialog that opens, select User.Variables branch and select Sample. Check the Insert as Link

check box on top and press Insert to insert variable as link into the report sheet.

M Insert Info Yariables

a?fﬁ' i‘:;iE.:'EEE:Z2}”fﬁ?éﬁ%i’;@!ﬂl?'?%[f';.;“r_"i;l‘t‘;“{'féf ILWE |
0 autoupdate when new data is imparted into the worksheet,
Ihzert az link
Info |
Froperty Walue A
(3 SYSTEM.IMPORT
=[] USER WARISBLES
[ YERSION 21
[1 NOOFPOINTS 1000
B SiMPLE “YBCO miled
[1 MEASUREDON 12/01/2004
[7 TIME 03:20:33 &AM
™1 RIMTYRE Trial Riw 1 bt
£ »
Current OriginObject: | [Book1] ﬁ

Click on a cell to the left of the inserted variable, and enter the static text Sample.

Insert more variables and format the cells for color and font.

Invoke the Format: Worksheet... menu item to open the Worksheet Properties dialog. Under
the View tab, expand Show Headers and uncheck the column and row header check boxes.
Expand the show Grid Lines branch and uncheck the column and row grid check boxes. Select

the Format tab and check the Show Missing as Blank check box. Click OK to close this dialog.
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14. Right-click on worksheet title bar and select View: Long Name to turn off long name row. Also
turn off Units and Comments.

15. Select the File: Print menu item to open the print dialog, and press Options button, and
uncheck the Horizontal/Vertical grid lines. Select File: Print Preview. Your custom report sheet
should look like the image below:

[T |
~ Friday, February 29, 2008
YBCO milled S15

w Position qum:

GanssFior Positon
zm
1m
—
£
[=JT-
=
=
2
=
o
o
o 1=
1m 4
T T x T
o 5 o
Tirne (sec)

Saving the Analysis Template

1. Go to the source data sheet of the workbook, which should be the first sheet. Select the
Worksheet: Clear Worksheet... menu item and press OK in the dialog that opens. This will
clear all the data from the sheet. The analysis report sheet and the custom report sheet will now
be empty. Clearing the data is optional, and it makes the size of the analysis template file to be
smaller.

2. Use the File: Save Window As... menu item and save the book as an OGW file under your
User Files Folder with a suitable name such as My Custom Analysis. This OGW file can now
serve as an Analysis Template for future analysis of similar data.

Re-using the Analysis Template

1. Start a new project and then select the menu item File: Recent Books and from the fly-out
options select the Analysis Template saved earlier.

2. Make the data sheet active, and select File: Import Wizard... and select the file <Origin EXE
path>\Samples\Import and Export\S21-235-07.dat.
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Make sure the filter drop-down shows VarsFromFileNameAndHeader and change the Import
Mode drop-down to Replace Existing Data and click Finish.

Press the Recalculate button, which is the last button on the Standard toolbar. Origin will
recalculate the analysis results and update the custom report sheet links, and at this point you

can view and print the custom report sheet.
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1.5 Analysis Themes

1.5.1 Summary

In Origin 8, analysis procedures can be controlled by Themes. Themes are actually XML files which
save settings in the analysis dialog.For example, after performing the analysis, there will now be a
<Last Used> theme for this dialog which has saved the most recently used settings. You can assign a
proper name for the theme and use it in the future.

For this tutorial, the Statistics on Columns dialog will be used to demonstrate how to create and use
an analysis theme. This analysis provides descriptive statistics about the data such as mean, standard
deviation, minimum, maximum, and more. For visualization, a histogram or box chart can also be
created in the Analysis Result Sheet.

Minimum Origin Version Required: Origin 8.0 SR6

1.5.2 What you will learn

This tutorial will show you how to:

e  Perform simple descriptive statistics
e  Create an Analysis Theme

e Use the theme

1.5.3 Steps

Save the analysis procedure as Theme

Start with a new workbook and import the file \Samples\Statistics\automobile.dat.

2. Highlight column C and use the menu item Statistics: Descriptive Statistics: Statistics on
Columns to open the dialog.

3. Expand the Moments tree node, and check the N Total, Mean, Standard Deviation, SE of Mean
and Sum box.

4. Expand the Plots tree node, and check the Histograms and Box Charts check boxes. You will
then get the corresponding histogram as well as box chart graphs.

5. Your selections in this analysis dialog can be saved as your theme, so that you may easily repeat

the procedure. Click the "Save Theme as..." button:

?IX
|Z| Save as <Default=

Reset

to bring up this dialog:
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B Theme Save as... |E|[z|

Pleasze zpecify theme name

Theme Hame |M_I,IT heme] |

[ OF. M[ Cancel ]

6. Type a proper theme name, such as "MyTheme" and click OK button.

7. Click the OK button in the Statistics on Columns dialog. You will see the result in a new

worksheet named DescStatsOnCols1.

- Descriphive Statistics =
|_ M total | Mean  Standard Deviation  SE ofmean = Sum

Fower 340 749.85 28.07561 1.592261 0 27144

Repeat the analysis procedure by Theme

Once you save a theme, there are many ways to use it. For example, you can highlight column E and
perform the same statistics on it.

e  Open the Statistics on Columns dialog from the Most Recently Used menu. Most of the menu

accessible dialogs can be found from MRU.

arksheet  Analysis BEENEAEN Image Toals  Format  Window  Help

3 = E ¥ Descriptive Skatistics »
Hypothesis Testing L4

: 9
Fault: Ar . ANOVA ,

Monparametric Tesks ¥
Survival Analysis ¥
‘?PE‘“ Dja]_u.g Power and Sample Size r
from MEL
ROC Curve...

1 Skatistics on Columns: <Last used=...

When you open the dialog from MRU, the default theme is <Last Used>. To use the MyTheme
theme, select MyTheme from the Dialog Theme drop-down list. The settings from that theme

will then be displayed in the dialog. Click the OK button to do the analysis.
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m Save as <Defaulk =

Save

Save As...

Reset
Delete. ..

w <Last used =

My Theme

Another way to apply the analysis theme is to use the cascaded menu item. Once you use an
analysis dialog, or save a theme for a dialog, there will be one more menu level added. You can

choose the MyTheme menu.

Format  Window  Help

Correlation Coefficient. ..

Hypakhesis Testing Skatiskics an Columns 1 <Last used

AR ¥ | Skatistics on Rows., .. M

. |
Monparametric Tests Discrete Frequency, ., Open Dialog...
Survival Analysis ¥ | Frequency Counks,..

Power and Sample Size ¥ Mormalicy Test, .,

RioZ Curve,.. 20 Frequency Counk/Einning. . .

1 Skatistics on Columns., ..

When selecting, Open Dialog..., the dialog will open to the <Factory Default> theme. To change
the settings of your theme, you can select your theme name from the Dialog Theme drop-down
list inside the dialog, make changes, and resave the theme. Alternatively, to open a dialog with a
saved theme without performing the analysis, hold down the shift key while selecting the theme
from the menu. This will bring up the dialog with your theme applied so you can make changes
as needed.
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1.6 Batch Processing

1.6.1 Analysis Template and Batch Processing
Summary

Origin version 8.5 allows users to easily perform batch processing of multiple files or data sets, using

an Analysis Template. This tutorial will show you how to use this new functionality to batch process
multiple files.

This tutorial will show you how to:

e Create an Analysis Template

e Use the Analysis Template to batch process multiple data files

Creating an Analysis Template

The first task is to create an Analysis Template for processing a single file/data set. Once the Analysis

Template has been created, it can be used by the Batch Processing tool to process multiple files/data
sets.

The following steps demonstrate how to create an Analysis Template:

Start with a new workbook.

Use the File: Import: Comma Delimited (CSV) menu item, and in the file dialog that opens,
navigate to, and select, the file \Samples\Batch Processing\t275k.csv, and press the Add
File(s) button. Then check the Show Options Dialog check box and press OK.

csv )]

Lock in: |Lﬂl Batch Pracessing j £F Ef-

2 B TIE5K. s
B TzasK . cey BEE] TI45K Cov
bl Tzomk, 0oy RSB T3SSK.Cov
B T305K. ce BEE] T3EEK. Cov

File name:  |T275K. cov Aad Fiefs) | ok |
Filez of type: | *.cav »| Remove File[s]| Cancel |

@S hawe Optionz Dialog;

File Mame | Size | Madified
TZ78K.csv  BKB 08/27./09 21:31
< >

The impCSV dialog now opens, which can be used to specify custom settings for importing the
selected file.
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Expand the Import Options node and then the (Re)Naming Worksheet and Workbook
subnode, and change the settings as below, so that only the sheet gets renamed by file name,
not the book.

B [RelMaming ‘Work sheet and 'Workbook

Auta Rename Using File Mame
Rename Sheet with [Partial] Filename
Trim Filename From

Trim Filename Ta

Rename Book with [Partial] Filename

M

Trirn Filenarne Fram
Our data file has two sub header lines suitable for Long Name and Units. Expand the Header
Lines node and set Number of Subheader Lines to 2, and set Long Names as 1 and Units as 2.

[E]l Header Lines

Mumber of ain Header Lines [exclude subheader lines] |0

Murmber of Subheader Lines |2

Short Mames <noneEs -
Lang Mames -
Unitz -
Cormments From <NOneEs -

Go to the Dialog Theme control in the top of the dialog, press the arrow button, and select Save
to <Sheet> from the pop-up menu. This saves the custom settings right into the worksheet, so

that the settings will become part of the Analysis Template and will be used for importing similar

files when the template is used later by the Batch Processing tool.

Import and Export: impCS¥

Dialog Theme Save to <Sheet=

Description  Import cav file Save as <defaulk >

Save As...
Results Log Output
System Default

E:%Program Filezh\OriginLabOrigi E]

File Hame
Ad| Compare,..
File Info (zenerate Script
Import Options
“Last used =
Output [[B ook [SheetTI[T1(0] ]

[ OF. H Cancel ]
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Press OK and the file gets imported
S(=
Wavelength | Amplitude |
him s
g23a 2406
236 AN
aar G.53
g3a -8.223
g834 0794
240 -9.0449
241 G.6G3
2 242 4172 ™
\ T275K / < »
Import dialogs, such as ASCII import (impASC), CSV Import (impCSV), or any
of the third-party imports, including ETAS INCA MDF (impMDF), all allow
o .saving.custom _settings to the <sh_eet>. If you use the Import Wizard for
\ / importing the file, the custom settings can also be saved into the worksheet as
Q a filter, in the Save Filters page of the wizard. Saving the import settings or
the import wizard filter into the worksheet allows for all information to be

contained in the analysis template itself, making it portable. There is then no
need for additional files, in case you are sharing the analysis template with
another user.

The next step in creating the Analysis Template is to add desired analysis operations based on the
imported data. In our example we will perform curve fitting on the imported data.

7.

8.

Highlight Column B and select Analysis: Fitting: Nonlinear Curve Fit to bring up the dialog.
Select GaussAmp from the Function drop-down list. Click Advanced to the left and then select
Auto from the Recalculate drop-down list, as shown in the following image. Click the Fit button
to complete the fitting process.

Dislog Theme ﬂ
Sethngs E‘odg | i“edam.elelr Bounds |

Funchon Selechon

Dala Selection Recalculate | Auto b
Fitted Curves
Find %7 H Replica
H Fit Control
Output [H Quantities to Compute

[ Residual Analysis

B8l 4 2| o) 2] 5] 8l F) Gl )

Rename the first worksheet Raw Data, so that the template has a suitable and recognizable

sheet name.
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The next important step in creating the Analysis Template is to add a Result Sheet, into which you
can place desired information from the import and the analysis. This sheet will then be used by the
Batch Processing tool to create a summary report from multiple files/data sets. Note that this step is
optional; you must add such a sheet only if you need to obtain a summary report at the end of the
batch processing operation.

9. Add a new worksheet named My Peaks into the current workbook, and add three columns. Set
the long names of the columns as shown in the image below. This sheet will be set up by paste-
linking desired quantities from the current analysis. The Batch Processing dialog will then create a

new report book with this information appended for each data file.

4 Book1 M=1E3
A B C D) Ef =]
Lang Mame|File Mame  Peak Center Peak Height| Peak \Width  Adj. B2 |
Units
Comments
1
2
3
4
: —
5]
7
; T ¥
4] » I\ RawData [£ FitNL1T £ FitNLCurvel A[My Peaks ¥ || 4 L

10. Right-click on the first cell of Column A of the worksheet My Peaks and select Insert

Variables. Select FILENAME to insert. Make sure the Insert as link check box is checked.

M Insert Variables

Fleaze zelect ane of the user variables from the lizt below.
f'ou can chooze to ingert the actual tesxt, or insert az a link to

autaupdate when new data is imparted inta the wark.sheet.

[nzert az link

[hzert Maode
Infa | Label
Property Walue -
=11 5YSTEM.IMPORT

] FILEDATE FA2E2010 20:652 —
------- B FILEMAME T 275k
[ FILERATH O:4Pragram Filez\OnginLabhOriginB54S ample s
< | >

Current Origindbject;
qinbib) [Boakl] >
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11. Go to the FitNL1 sheet to copy the values of parameter xc and then go to the My Peaks

worksheet. Right-click on the first cell of Column B and select Paste Link. Then Copy relevant

values from the Parameters table (parameters A and W) and from the Statistics table (Adj.
RN2), to Paste Link them to Columns C, D and E.

- T275K.csy M[=1E3

&, 1= Noninear Curve Fif (Gaussdmen) (2008-8-7 15:54:59)

+ Nofes
+ fnout Data
- Parameters
Walue Standard Errar
wll -0.32072 0.245473
KL 915049771 0.023a4
Amplitude W' 2082677 0024249
A 994 5433 1.01537
- FytH R 48.33685
Areal 51177368349

Feduced Chi-sqr = 242737263993
COD(R"2) = 099960082457 751

terations Performed = 4

Tatal kerations in Session = 4

Fit conwenged - tolerance criteron satisfied.
FuHM, Area are derived parametens=).

-l Stafistics
Amplitude
mHumber of Points a12
Degrees of Freedom a0a3
Reduced Chi-Sqgr 2427373
Residual Sum of Squares 12331.05301
Adj. B-Bquare 0.9996
Fit Status Succeeded(100)

Fit Status Code :

100 : Fit convenged -
<] » ]\ RawData AFitNL1 £ FitNLCurvel A My Pesks 4|4/ b

12. Select File: Save Workbook as Analysis Template and name it My Peak Analysis. The raw

data and related results will be cleared and the book will be saved to the disk as an OGW file

with the specified name.

Analysis Templates can also include custom sheets other than a summary
| sheet. For instance, the user can create a custom sheet which combines
b / multiple elements such as graphs and result tables in a format suitable for
presentation and reporting. A graph can be inserted into a cell and then
multiple cells in a sheet can be merged with this cell, to create a larger display
of the graph image, for instance. Please view other tutorials available from the
Help menu for information on how to create custom reports with merged cells.
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We will now use the Analysis Template created in the steps above to perform batch processing of data

from ten similar data files.

1. Create a new project and select File: Batch Processing from the main menu. Set the controls in

the dialog as shown in the image below. Please note that the data files are under the Origin

Installation Folder\Samples\Batch Processing folder, and all of them have the same prefix,

T. Please remember to select All Files(*.*) from the Files of type drop-down list after you've

opened the ASCII dialog by clicking the browser button, which is next to the File list.

Import and Export: batchProcess

Dialog Theme

Dezcription  |Batch processing with Analysis Template b

Click this button to select
the analysis template

Batch Processing Mode

Analyziz Template

Data Source

Usze Import Setting in Workbook

File List

Data Sheet

Result 5heet

Output Sheet

Delete Intermediate Workbook
[l Options
Starting Bow of Output Sheet
Clear Dutput Sheet on Start
Append Label Rows

Script

Contentz from Fezult Sheet will be appended ta the Dutput 5

() Repeatedly Impart inta Active Analysis Tempr

(%) Load Analysiz Template

N

|D:HDDcuments and SethingshOnginlabhDeskiopiy Peak A s rE]

vl

| Irmport From Files

CAOriging5hS ampleshB atch Proceszingh T 365K, cav
CAOriging5hS ampleshB atch Processingh T 270K, cav

/%*I

\Samples\Balch

=

Click this button to open the
ASCI dialog and go to the
rocessing
folder. Then select all the
\jiles which have a prefix "T"

||[S ummarny]R esults!

"

[

YWwhen Output Sheet iz Excel, check thiz box to append labels from Result Sheet

| oK

l [ Cancel
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Click OK to perform Batch Processing. The summary report should look like the image below.

Sparklines were turned on for the data columns to visually compare the fit results from the

different data files.

HINTT]

£#8 Summary

IK

A EiY)
Long Mame| File Mame | Peak Center Peak Heigh Peak Width | Adj. B2
Sparklines /\/
T278K.cew | 91508771 994 6433 20452677 09996
T285K. cew | 94588011 98077808 2167748 099965
T285K cav QY7 A2TE 95981779 2288456 099963
Ta05K. csw | 100983406 937.70088 0 24 51285 099952
Ta1ak.cew | 104314280 9086266 26.08323 0.99957
Ta2ek.csw | 107712324 871.231437 0 27.94735 0.99958
T3a3ak. csw | 1111.88461 834 40884 2987287 099956
Tadak csw | 11474659 791 40866 31,8674 0.99954
T3aaK. cew | 1183.85578 4110166 34.28623 0.99951
TaBaK. cew | 1221.05614 BBY9.68533 0 36.70036 0.99943

>

EEX
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1.6.2 Batch Processing with Summary Report in External Excel File

Summary

This tutorial is associated with the Sample Origin Project: \Samples\Batch Processing\Batch
Processing with Summary Report in External Excel File.OPJ

Minimum Origin Version Required: Origin 8.1 SR2

What you will learn

Steps

W L NGO AW

10.

11.

12.

13.
14.

How to perform batch processing of multiple data files

How to send results to an external Excel file and save that file

Make the 'Raw Data' Worksheet in the 'Book1l' Workbook active.

B

Select File : Batch Processing... from the menu or click the Batch Processing button
the Standard Toolbar.

Select the Repeatedly Import into Active Analysis Template Window radio.

on

Set Data Source as Import From Files.

Check the Use Import Setting in Workbook check box.

Click the ... browse button next to File List.

Select All Files (*.*) in Files of Type and browse to Origin's \Samples\Batch Processing folder.
Select all 10 .csv files in the folder, click Add File(s) then click OK.

Data Sheet should be set to 'Raw Data'. Note: 'Raw Data' is the first sheet of 'Analysis
Template', it will be renamed as the file name of last import file by default if this template has
already been used and re-saved.

Result Sheet should be set to 'My Results'.

Click the button to the right of the "Output Sheet" edit box. This will minimize the main dialog.
Then click on the title bar of the Excel book (Book2), and press the button to the right of the
scrolled up dialog to expand it again.

Expand the Options branch and check the Clear Output Sheet on Start check box and enter 7
as the Starting Row of Output Sheet.

Check the Append Label Rows check box.

Click OK
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2 Statistics

2.1 Descriptive Statistics

Summary

Origin provides comprehensive Descriptive Statistics support including basic statistics (mean, median,
variance, etc.), frequency counts, and correlation coefficients of data you select. In addition to strong
plotting features, Origin's statistical tools help you summarize and analyze your data.

This tutorial will show you how to:

e Use the Statistics on Column Dialog to calculate descriptive statistics for grouped data.
e  Copy statistical results to a new worksheet for further processing.
e Unstack Columns to a graph.

e Analyze data sets with the Correlation Coefficient Tool.

Finding Frequency Information for Groups

Start with some data. We can use the Discrete Frequency Tool to quickly obtain frequency
information for groups of data.

1. Start with a new project or a new workbook. Import the data file

14y,
\Samples\Statistics\automobile.dat by using Import Single ASCII B

2. Highlight the first two columns. Select Statistics: Descriptive Statistics: Discrete Frequency

to open a dialog. Column A and Column B are automatically picked as Input Data. Click OK

Results of discrete frequency are sorted in descending order of Count; the
most frequently occurring data will appear first. You can rearrange the results
by sorting worksheets even though there are locks on the columns.
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Calculating Descriptive Statistics on Grouped Data

Using the Statistics on Columns tool, we can find basic statistics for each group of data.

Switch back to the first sheet.
2. Select Statistics: Descriptive Statistics: Statistics on Columns to open the Statistics on

Columns dialog.

Ek

3. Open the Range 1 branch and click the interactive button . The dialog will "roll up" and you
can set Data Range as Column C ~ Column G by selecting C(Y) and dragging to G(Y) in the
Worksheet. Click the button in the rolled up dialog to restore the dialog. To set Group Range to

B(Y): Make, click the triangle button Iﬂnext to Grouping Range and select B(Y) : Make.

Statistics on Columns

Dialog Theme |

Description | Perform Descriptive Statistics

Recalculate b arwsal - |

E Input Data |Independent Columnz ﬂ
=l Range 1

Data Range |[autumnbile]autnmubile!E"PD»@II
Grouping A ange |[autnmnbile]autnmnbile!B"Mal

YWeighting B ange | =] u

Quantities to Compute
Computation Control
Output Settings

Plots

Cancel

4. Here, we will show how to make a box plot for the grouped data and put all groups in a graph for

a quick comparison. Do the following: 1) Expand the Output Settings branch and the Graph
Arrangement sub-branch. Select the Arrange Plots of Same Type in One Graph check box.

2) Expand the Plots branch, and select the Box Charts check box.
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E] Dutput Settings
B Graph &rangerment
Arrange Graphs inta Caluming 3 ~

@Dts of Same Type in One G@

Descriptive Statistics T ablesz
Optional Bepart Tables
H Plots

Hiztograms [

5. Click the OK button to get the results in a report sheet.

= Box Chatts
P ower 0~60 mph Wiight
N PR Tr. ; o N PO )
QT il L1
!-. ;‘ ?-... | ’5 1
. i . | = C T I
|| i gl [=| B automobile]De ats(] 0 H [ |
Gas Mileange
1
|8 -
- |1
;: 11 " ’ v v
11 o
4] D 2
Double-click to =
apen E
o -
o T T T T T T T T T T T T T T T T T T
Bl anod el MRy = i E 1 O e b e o ey o i inll b ril e e e oo n
iy You can double-click to open the graph containing the box plot and customize
the graph. Click the Close button on the graph to restore the modified graph
to the Report Worksheet.
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Using Statistical Results for Further Operations

After using the Statistics on Columns dialog to produce a report tree, you may wish to do further
analysis and plotting on the statistical results.

For example, to get average attribute values (i.e. horsepower, 0-60 mph time, weight, mileage) by
vehicle Make from 1992 to 2004, perform the following:

1. In the report sheet, right-click on the title of the Descriptive Statistics table and select Create

Copy as New Sheet from the short-cut menu.

EBX

&, 1= Sfatistics on Colurmns (3702009 17:22:58)
+ Notes
+ {nout Data

@Scnpﬁve Sfaﬂafi@

ser Comments. ..
Buic
AL . . A=t k
GM Create Transposed Copy As Mew Sheet
Chrysly  Expand
ki Collapse
Suzul Reset Al Graphs
Vol #rrange Plots of Same Type in One Graph
Mercede
Caopy Format
Lloremn cpsen lSUE. b pt-:,.- . X ﬂ
4| ¥ [\ sutomobile ,{ DiscretFreql aste Forma

Edit Formatting. ..
Wigsta 4

When the new sheet is active, select Worksheet: Unstack Columns.

3. In the dialog that comes up, set columns D and E as Data to be Unstacked. Since the triangle
button fly-out menu supports only one selection, you need to use the interactive button.

4. Set column A as Group Variables.

Set Put Group Info. to to Long Name.
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Select the Include Other Columns check box and set Other Columns to column B. Click the
OK button.

B Data ManipulationWorksheel: wunslackcol

Dizlog Thama ﬂ Hrt
Dacciiphon  LinStack grouped data inta metipk columns
Recabculate
Include Other Columns
Dotatobo Unsacked [T Viar E SO [SID] | | Uriiacksosneats o mutile cotumes
Graup Columns llafomobiefsheet 114 Sl o [ @ [ pata
[l Options 1| = |
Inchiuc Dther Columns AT EE
Dithes Columns [auhomabiefsheet 1B [ ] =
Includs Mitsing & One Group [ — i
E] Qutpust Settings Hun (s EEEE
Sout Output Coulmrs By [isoup Vanshlss w 1 [mem] 0 | 2
2 | iz a | i
Dutper Wtk shest [fackmobie Frtaer (%
Pul Greupng Infa. la Lewrg Mame W
[ o Carcel | |

In the result of Unstack Columns, we get the mean and standard deviation of Power, 0~60 mph
time, Weight, Gas Mileage and Engine Displacement for the 18 different car makes.

To compare these indicators, we can plot a graph of the results. Set user parameter row A as
Long Name by right-clicking on this user parameter row and selecting Set As Longname from
the context menu.

Highlight the whole worksheet. Select Plot: Multi-Curve: Stack from the main menu.
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10. In the pop-up dialog, all columns in the worksheet are automatically set as Input. Set Plot Type

to Scatter and click the OK button.

3 np bt e

ooy
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giMercedes | 15,10 »  Engine Displacerent]” "~ 7 7 T T
8|I5uzu 15574 1800 : £ | 1
10|Mazda 15,364 1500 | I T I % T s
11 |Lexus 15,5792 1200 [ I I } ]' } I 1
12| Toyota 15,26 ani L e U b el
13|5aah 16,42 e 0 3
14| Infiniti 16730 _ 5
15|Honda 16108 5 .| ! | 1 H H 1
16| Missan 1 =rl i ! TI i
1? Saturn 15'84 = '_| bl Ll PR PR U U R SO TR H I |_
13 Lincoln 14,73 :'%-, o " Gas|hﬂi|eage 'l [ I I I 1
g -
70 = 25 r | 4
21 w180 - I T I T I I 1
L4 % 13'5-_|.|.| I PP PN B P P P
b A DescStatslnCols1 A DesdS en0o [ Engine Displacement] 1
=
500 | I ‘ | I I I I A
= 3000 | I I I I I _
= L
é“' 15I:":I _I|II|I|II|I|I|I|I|I|I|I|I|I|I|I|II|I|I|I|I_
= 3 m  [J~B0 mph i
: 111l
S 174 F I T T ]
§ sl 1] T
el _
Bt ey i oA st shinooin
A

In the above screenshot, the X-Axis Tick Labels have been rotated 45 degrees for clarity. To do this,
double-click on the tick labels to open the X-Axis dialog. Set the Rotation on the Custom Tick
Labels tab.
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Analyzing the Relationship between different Indicators

We can use a correlation coefficient to explore the relationship between columns of our automobile
data. In addition, we can plot a scatter matrix with a confidence ellipse to get a graphical
representation of the correlation.

Go to the original worksheet with the source data. Highlight the last five columns.

2. Select Statistics: Descriptive Statistics: Correlation Coefficient from the Origin menu to
open the Correlation Coefficient tool. Note that Pearson is the default selection. This method
is suitable for quantitative data.

3. Under the Plots branch, select the Add Confidence Ellipse check box. The Scatter Plot check

box should then be automatically selected. This means that the tool will create a scatter matrix

with a confidence ellipse added to each scatter plot. Click OK.
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Scatter Matrix
Welght

0~60 mph Gas Mileage | Engine Displacem
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(RTER009 1724 30)
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Paarson Corr 1 0.248 84Ty 0783 oes
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i Big 4 BOBE-6 0 0 0
" i o . g C 048 e 07 -0
Enging = <06 mighy: | TEATOR Cont 0 248 1 '.IL'IF I .gJ: 0333
Displacem - Big. 4 BOGE-& 88334 1.TTEE- T44TE-§
Pearson Com 0.4ty [RT] 1 LET DAt
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=it Sig 0 BEIIE4 - 0 o
| Paarson Cont 0re3 0378 1T 1 @82
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Note the high positive correlation between Engine Displacement and Power and the high negative
correlation between Gas Mileage and Engine Displacement.
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2.2 ANOVA

2.2.1 One Way ANOVA
Summary

There are two main modes of datasets in Statistics - indexed and raw. When you perform an analysis,
you do not need to use the whole dataset, so Origin provides several ways to select data. For
example, you can use the interactive Regional Data Selector button to graphically select the data or
you can use the Column Browser dialog to make your selection.

In this tutorial, you'll use the Analysis of Variance (ANOVA) statistical test, to learn how to use these
two different modes of data to perform analysis and how to select data by using the Column
Browser dialog.

ANOVA is a kind of parametric method for means comparison and is an extension of t-test. When
there are more than two groups to be compared, pairwise t-test is not appropriate and ANOVA should
be used. ANOVA requires normality and equal variance. Otherwise, non-parametric analysis should be
used.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e Use different input data mode on statistical analysis dialog
e Test normality for special part of dataset
e  Perform one-way ANOVA

e  Select data by Column Browser

Steps

Origin can calculate ANOVA in indexed as well as raw data mode. For One-Way ANOVA, when using
indexed mode, data should be organized in two columns : one for Factor and the other for data.

i22 Book1 - nitrogen.txt g@g

Ea

A B
plant nitragen
Factor Data

FLAMTZ 18.15473
FLAMTZ 12.90409
FLAMTZ 18.61147
FLAMT1 17.7111
FLAMT4 11.81661
FLAMTZ 11.68327
FLAMTZ 2343165
FLAMTZ 14.01454 1

» |\ nitrogen / £ 0>

When using Raw data mode, the different levels are in different columns.
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28 Book1 - nitrogen_raw. txt

A0 B{Y)

Long Mame| Flantt Plantz
Comments|  Lewvell Level2
17.7111 ) 1861147
32158046 2343165
17.70871 0 14.014454
2807729 1217685
783567 4 86402
206008 18934963
2281923 2992086

Flant3 Flants
Level3 Leveld

18.15473 1181661
12.80409 239438
11.68327 1.09914
2352293 16.00756
16.00594 1385077
3.04056 922245
14295168 1486523

£ >

Indexed data mode

Statistics

Nitrogen content has been recorded in milligrams for 4 kinds of plant, and we are interested in
whether different plants have different nitrogen content. We will perform One-Way ANOVA using

index data mode for this example.

1. Start with a new workbook and import the file \Samples\Statistics\nitrogen.txt. Make sure you

select .txt from the drop-down menu Files of type. First, we should perform a normality test on

each group of data to determine if they are from a normal distribution.

2. Highlight the first column, right-click and select Sort Worksheet from the Worksheet menu and

choose Ascending.

3. Highlight the second column from row 1 to row 20 - which belongs to "PLANT1" - and open the

Normality Test dialog by choosing the menu item Statistics: Descriptive Statistics:
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Normality Test.

=2 Book3 - nitrogen. txt E@g

A B(Y)
Long Hame plant hitragen
Units
Comments
Spatklines

FLAMTY
FLAMTY
FLAMTY
FLAMTY
FLAMTY
FLAMTY
FLAMTY
FLAMTY
FLAMTY
10[PLAMNTY
11 [PLAMTY
12[PLANTY
13[PLANTY
14|PLANTY
15[PLANTY
16[PLANTY
17 [PLANTY
18[PLANTY
19| PLAMNTY
20[PLAMNTY 7}
21 |PLAMNTZ 18.93963
22{PLAMNTZ 209.92086
23[PLANTZ 1217685
24{PLAMNTZ 18.61187

T~ im]] NET2AN
~\,nitrrl:lul_:lnfm £ £

Use the default setting of the dialog and click OK. From the p-value of result, we can see

L Bt 1 N N T ST

[L=]

hd

"PLANT1" follows a normal distribution.

In a similar way, you can highlight the range of data "PLANT2", "PLANT3" and "PLANT4" and test
for Normality. Our sample data has normal distribution for all plants.

With our nitrogen data worksheet active, open the ANOVAOneWay dialog by using the menu
item Statistics: ANOVA: One-Way ANOVA. Set the Input Data mode as Indexed, assign the
"plant" and "nitrogen" column as Factor and Data respectively using the right-arrow buttons.
Click the + to expand the Means Comparison node, set Significance Level as 0.05 and check
the Tukey Means Comparison method. Check Levene | | from Tests for Equal Variance
branch. Click the OK button to perform One-Way ANOVA.
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Dialog Theme H

Description | Perfarm One-w ap ANOWA

Indexed: factor variable and response data are stored in
separate columns.

Raw: each column containz rezponze data from a level of the
factor variable.

Factar [B ook nitrogenld” plant =‘;

Data ([Book1 Jnitragen!B " nitrogen’ E‘EILI
Descriptive Statistics
Significance Level |EI.I]5 |
E Meanz Comparison [

Sighifizance Level

Tukey

Bonferrani
Dunn-Sidak, [Pra]
Fizher LSD [Pra)
Scheffe’

Hualrm-B onferrani (Pra]
Holm-5Sidak. [Pro)

El Tests for Equal Yariance

Significance Lewvel

Levere | |

Levens [ 172

DDMEEDDDDDD!j

Brown-Farzpthe

Power Analysis
< ¥

aF. l [ Cancel

Explaining the result:

Statistics

From the "Homogeneity of Variance Test" table of one-way ANOVA result, we can see that the

four groups have equal variance, since the p-value is bigger than 0.05.
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- Homogeneity of Variance Test =]
- Levene's Test{Absolute Deviations) =]

OF | Sum of Sguares | Mean Sguare | Fvalue | Prob=F
Model 3 18.06843 G.02281 0.34578) 0.792249
Errar, 7B 1323.76846 17.41801

At the 0.05 level, the population variances are not zignificantly different.

e  From the result of Overall ANOVA we can conclude that at least two groups of the four have

significant different means, since the p-value is smaller than 0.05.

- Cverall ANOVA =l

DF  Sum of Sguares | Mean Sguare | F Value Frob=F
Maodel 3 1996, 36652 GE65.45551 ) 1286214
Error 7B 3932.08317 81.73754
Total| 79 5928.41964

Mull Hypothesis: The means of all levels are equal.
Atemative Hypothesis: The means of one or mone levels are different.

At the 0.05 level, the population means are significantly different.

e To research further, we expand the results of "Means Comparisons".

= Means Comparisons |

- Tukey Tesf =]

meanDiff SEM o alue Frob Alpha | Sig LCL LCL
PLAMTZ PLAMTY 226308 227459 140706 075274 005 0 -371181  8.237496
PLAMNTI PLANTY -2 4BR38 0 227459 143284 070039  0.08 0 -8.44027 3.4095
PLANTI PLANTZ  -4.72848 227459 293889 016935 0.08 0 -1070334  1.24643
PLAMT4 PLANMTY  -10.93833 2274589 B.80085 4.38499E-5 005 1 -16.91322 -4.06345
PLAMTA PLANMTZ  -13.20141 227459 820791 8.24355E-7  0.05 1 -18.1763 0 -7.226583
PLANTS PLANTI -B.47295 227459 4526801 noozor 0.05 1 -14.44784  -2.49807

%ig equals 1 indicates that the means difference iz significant at the 0.05 lewval,
5ig equals O indicates that the means difference is not significant at the 0.05 lewel.

Here we see that PLANT4 has significantly different means when compared to each of the other

three groups.

raw data mode

1. Select File : Open and choose WorkBooks from Files of type drop-down list, and browse to
\Samples\Statistics folder and open the file Body.ogw

2. Select menu item Statistics : ANOVA : One-Way ANOVA to bring up the ANOVAOneWay
dialog. Choose Raw as Input Data mode. Enter the Levell Name and Level2 Name as "Male
Weight" and "Female Weight" respectively.

3. Now we will use the Data Browser to select data in the Data branch. Click the triangle icon
beside Male Weight edit box, in the fly-out menu, select Select Columns... to open the

Column Browser dialog.
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Hl Input D ata
El Factar

M ame
B Murnber of levels
Levell name

Level? name

=l Data
M ale Weight

Female ‘weight

Descriptive Statistics

Means Comparizon

A aw w

| Factar

M ale weight

| Female wWeight

Statistics

AlRY 1 Mame
B(YY : Age
(%3 1 Height
DY)+ Weight

E Columns. ..

Tests for Equal Yanance

In the Column Browser dialog, you can select in Current Book from List Columns drop-down

list to see all available worksheet columns in the current book. Select Weight in the sheet
[Body]Male and click Add and OK to add it to Male Weight edit box. Similarly, assign Weight
from [Body]Female to Female Weight edit box.

1. Click the title
to sort columns

Format

[Bodylkdale ) e 10
[Bodvw]Female 40 W eight TEM 18 422
[Bodyale 14 M ame TEM 22 Tom

[Bodvw]Female 14 M ame TEM 18 Kate

[Eody]kale IC Height Y TEM 22 143
[Body]Female 3C Height b TEM 18 146
[Body]tale 2B Age Y T&M 22 12
[Body]Female 2B Ange Y TEMN 18 12
< ] | >
Column Selected | [ Add ] Femove 0k o

s d). Add the
column and OK

FRange | Rows

Accept other default settings in the ANOVAOneWay dialog and click OK. From the output report
footnote, we can conclude that at the 0.05 level, the population weight means between male and

female are not significantly different.
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3 Graphing

3.1 Graphing Data From Multiple Sheets

3.1.1

Summary

Origin provides close to 150 built-in graph templates that can be used to create a wide variety of
plots. You can modify these templates or create your own to add to the collection. Creating a graph in
Origin is as simple as selecting the desired data and then selecting a template from a menu or from
the Graphing toolbars. The Plot Setup dialog offers more flexibility in creating plots, such as plotting
data from multiple books or sheets.

This tutorial will show you how to:

3.1.2

3.

Select data in a worksheet and quickly create a plot

Add data to an existing graph with drag-and-drop plotting
Use Plot Setup to plot data from multiple sheets

Create and save a custom graph template

Plot groups of plots by label

Create a Plot Quickly by Selecting Data

Select File: Recent Imports: impASC: My Multifile Import from the main menu. (My
Multifile Import is a theme saved in another tutorial. If you have never saved it, please perform
the steps in the tutorial to create it.)

Import the files S15-125-03.dat, S21-235-07.dat and S32-014-04.dat from \Samples\Import
and Export\. Note that the settings in the theme are used to import the files, so Origin will
import each file to a different worksheet of the same workbook. The file names are used as the

worksheet names.

4 0.04 39.6 112.5 100.5

5 0.05 40.5 113.1 101.7

B 0.06 - 101.3

7 0.07 '_Le Ir_lwame.as 100.4

: 008 worksheet name 1011

4 0.09 dH.d“g}-’" TT5.4 101 -
v\ 51512503 £ 52123507 AS32-014-04/ ||« b

Make the third worksheet, S32-014-4, active. To create a three layer graph, highlight the three Y
columns, Delta Temperature, Magnetic Field, and Position, and then select Plot: Multi-Curve:
3Ys Y-YY. Note: There is no need to highlight the Time column, as Origin will automatically plot
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the Y columns against the associated X column in the worksheet.

= Graph1
1 _I_I Delta Tem perature (K]
—— Magnetic Field (Oe)
Position (mm
45 _
40 4 = 150 200
3= 140180
30 4 i L
25 A I 160
: F130 |
207 140
157 Skl
10 - | ptz0
57 F110 |4 nn
n T T T T T T T T T
0 2 4 5 g 10
Time (zec)

3.1.3 Add Data to an Existing Graph with Drag and Drop Plotting

Go back to the book with the three sheets of data from the above example.

2. Highlight the Delta Temperature column (Column B) from the first sheet and then select Plot:
Line: Line to create a line plot.

3. Go back to the workbook, and for the other two sheets, one at a time, select the Delta
Temperature column, and position the cursor at the edge of the column, until you see the

ik

—1
cursor turn into .
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=1[E3
(BT -
FPosition
1De) il

£ Book1 M=

Lang Mame

Comments
Sparklines

Dells Temperabre

D& fta Tempe @tie

o ) H ' L1
Time (e

Then you can drag-and-drop the column into the graph page. Another curve will be added to the

current layer.
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= Graph2

Dells Temperabre

Detta Tem pe ratire ()

r T T T
o ] 0
Time (5ech

4. After adding the other curves, right click on the layer icon and select Plot Setup from the

context menu.

= Graph2 : E| le

Hide Laver
Hide Other Lavers

Delete Laver

Laver Cantents. ..

Laver Properties. ..

Layer Management...

5

[Book1]515-125-031 "Time"(x%), "Delta Temperature"(¥) [1%*: 1000%*]
[Bookl]321-235-071 "Time"(x), "Delka Temperature"(y) [1#*,700]

[Bookl1]532-014-041 "Time"{x), "Delta Temperature™(y) [1*:850%]
i
—! T T T T T T T

0 2 4 i E 10
Tirme {sac)

-

Joo

5. The Plot Setup dialog opens with the bottom panel visible. (Note: The Plot List panel is the only

-y
one you need, but if you wish, you can click the jbutton to expand and show the other two
panels of the dialog.) Hold the Shift key while selecting all three data plot entries, and then
right-click and select Group. Click OK to close the dialog.
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B Plot Setup: Configure Data Plots in Layer

Flat Lizt: Drag entries in 1=t column to reorder or to move between layers. Right click for ather options.

Plat 'Range ' Show | Plot Type | Legend |
=1L Layer 1 [ |Rescale

Remove Delta Temperature

m 10007 0.01 < Delta Temperature
U

ngraup 85071 0.01 Delta Termperature

Shows Skyvle Holders
Apply R.ange To Group
Apply Fange To Layer _ ance aply

Grouping the plots allows for quick creation of presentation-ready graphs, because each selection

in the group is assigned a differentiating set of plot attributes (line color = black, red, green;
symbol shape = square, circle, triangle; etc...).

Select Graph: Update Legend to open the /legendupdate X-Function dialog. Set the Auto
Legend Translation Mode to Custom. Enter @WS for Legend Custom Format. Click OK and

the legend will now contain the worksheet name for each data plot.

&= Graph2

) p— YWY
43 4 — S15-12503
1 — s21-23547

Oela Temperature (K]

0 5 I}
Thie ec)

155



Tutorials for Origin 8.5.1

3.1.4 Create a Plot using Plot Setup

The Plot Setup dialog box is useful for a variety of plotting tasks, including creating graphs, modifying
the plot type, adding plots to or removing plots from the graph, grouping or ungrouping plots, and
editing the plot range.

1. Using the same workbook as in the above examples, select no data. It doesn't matter what
worksheet is active; what is important is that no columns are highlighted.
2. Select Plot: Multi-Curve: 4 Panel from the menu. Without any data selected, Origin will open

the Plot Setup dialog, allowing you to choose the data you wish to plot.

Ay
3. Expand the top panel by clicking the jbutton. Hold down the Shift key to highlight the three

worksheets. Alternatively, you can just click and drag your selection so that all three worksheets

are highlighted.

Bl Plot Setup: Select Data to Create New Plot
&uailable Drata: Long Mame | Sheet
|Wnrksheets it Project ﬂ
[ Include Shortcut Page

Right-click on various panels
to bring up context menus.

Colz |Rows | File Mame

4. In the middle panel, common columns in all three sheets are displayed. In this case, all three

—
sheets have similar data with matching column names. Click the double arrow button ﬂto
show the plot column list. This mode is easier because you don't have to check the X and Y

designation check boxes.

* b vETr L | Calumn Long Hame Comments
O O O [1 <auta:  FromdStep=
O O O [ Timne
O O O 1 m Delta Temperature
O O O O c M aghetic: Field
O O O O D Pasition
Caluran Lang Mame Commentz | Sampling [nterval
Bl Delta Temperature
I Maghetic Figld
O Pazition
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Open the bottom panel of the dialog, the Plot List, if it is not already visible. Layer 1 is

highlighted. Select Delta Temperature in the middle panel, and then click the Add button.

Since you already selected the three worksheets in Step 3, this will add the Delta Temperature

column from each of the three worksheets to layer 1.

Bl Plot Setup: Select Data to Create New Plot
Ayailable Data: Chect
|Wnrksheets it Project j
[ Include Shortcut Page

Right-click on various panelz

Lahg Mame Colz R o

1

< | »

Plot Type: Show | [Book1]515-125-03 521-235-07 532-014-04 =| b
Column | Long Mame Commentz | Sampling | -
Scatter Dela Temperatwe | [ |
Line + Symbaol ] bl agnetic Field —
Calurnn / Bar *orM Paszition b
Plat Lizt; Drag entries in 1zt column to rearder ar o move
between layers. Right click for other options. | Add | ~ |
Plot Range Show | Plot Tepe | Legend -
-1’ Laver 1 Rescale
- Group
e [Book1]515-125-03 "Time' (= [1%1000%] 0.01 Line Delta Tem;
¥ [Book1]521-235-07) "Time" [+ [1%7007] 0.01 Line Delta Tem;
¥ [Bookl]532-004-04) "Time" [+ [1%850%) 0.01 - Line Delta Tem; 1
=1L Laver 2 Flescale v

Cancel
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Repeat these steps to add Magnetic Field and Position into layer 2 and layer 3, respectively.

Flat Range Show,| Plot Type
: : Rescale

= Group
¥ [Book11515-125-03 "Time"[], "Dela Temperature' v [1710007] Line
¥ [Book11521-235-071 "Time"[<], "Delta Temperature’ [y [17%700°] Line
¥ [Book11532-014-04! "Time"[=], "Delta Temperature"(y [1%:850°] Line

=i Layer 2 V| Rezcale

= Group
T, [Book1]515-125-03 "Time"f<), "Magnetic Fisld"[v]  [1%1000%] Line
¥, [Book1]521-235-071 "Time"[<), "Magretic Field"[v]  [1%:700°] ( Line
I, [Book1]532-014-041 "Time"[<), "Magretic Field"[v]  [1%860° ( Line

=1L Laver 3 W Rescale
= Group
I, [Book11515-125-03 " Time"[<], "Position' ] [1%:1000%] Line
T, [Book11521-235-07) "Time"[). "Position' 1] [17%70077 [ Line
T, [Book11532-074-04! "Time"[), "Position' v (178507 ( Line
=L Laver 4 [ Rescals

Note that in each layer, the three data plots are automatically grouped.
Click the OK button to create the graph.

= Grapht (=1[E3
160 -
W0 FoetaTemperatire | Maguetc Fie K
o TR
—r S 4
2 30 = 120
& =
a
g =0 100 4
B o ]
- T ap]
o 104 % |
T} =
) 604
o r r r r r r
o S 10 - o 5 10
Tme @ec) | Tme @ed
200 Erostion 5]
— ]
E 4
E £ 6
=" 150 4 = E
(= n
= é [
’ :
100 21
T T T o T T T T 3
o S 10 o 2 i [ ] 10
The Fech ¥ Ak The
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3.1.5 Customize and Save a Graph Template

In the above examples, the 3Ys Y-YY, Line and 4 Panel plots are each created from a different,
specific built-in plot template. If you don't see the exact graph you need, you can often create it and
save it as your own template to reuse later with similar data.

1. Continue with the 4 panel plot from above. Select the empty 4th layer and press the Delete key

on the keyboard to get rid of it.

= Graphi Z E| le

ENEIEN s
160 -
' De lta Tem pe ratare Maguietc Fie i
o JERTLE
—r a 4
[m]
2 30 = 120
=)
f B
g =0 100 4
g o]
- 3 g
E 10 4 % |
2 = B0 .
o : : : ; delete this
i 5 10 . i | '
= | v
Tme (ec) i ayer
200 4 Posit g-
- _
E @
& 5o
E = *>
= 150 - | o n
] -
g =
100 2+
T T T 1] . T = - - . . .
0 5 10 ? 2 i = & 8 H
The Fech ¥ Ak The
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2. Select Graph: Layer Management from the menu to bring up the Layer Management dialog. On

the Arrange tab, set column=1, row=3; check the Show Axes Frame check box; expand the

Spacing(% of Page) branch and set the Vertical Gap to 0. Click Apply and then click OK.

M [ ayer Management

Layer Selection |.-'1'-.|:||:| | Arrange | Size/Position || Lirik, || Aues || Displa_l,l|
ame E Amange
= Arrange Selected Layers [F]
Arrange Order | Laver Index Order - » |

Add Estra Layer(z] for Grid
F.eep Laver Azpect B atio

MNumber of Rows | 3
C\lumber of Colurnns 1
[
L]

Link Layers

@huw Aues Frame )

Owerlapping axesticks are hidden

H Spacing [in % of Page Dimension)

Harizontal Gap a
C Wertical Gap |I:I |
Left bargin 15

Riight Margin 10 |
Top Margin | 10 |
Battorn argin | 15 |

Al inked layer[s] with % of Linked Layer az Unitz will keep itz zpatial relationzhip in
arrangement. Prezs F1 for more info.

3. Select File: Page Setup from the menu and change the Orientation to Portrait.
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Select Graph: Update Legend: Open Dialog. Leave the destination as Whole Page to update

the legend in all layers on the graph page. Set the Auto Legend Translation Mode to Custom.

Enter @WS for Legend Custom Format, and click OK. Your graph will look as follows:

= Graph1

s

o
1

160
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To align the left Y-axis titles, you can hold down Shift and select
them, and then use the Left Align button on the Object Edit toolbar.

Now that you have customized the graph, select File: Save Template As. In the dialog that

opens, save as a new template with a new name such as PAN3 under the UserDefined

category.
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B Utilities\File: template_saveas

Category

Template Hame

Template Descrption | |
File Path ||::"-.D|:u:uments and | E]

Save image for preview[ EMF first]
Allow Syztem Theme to Ovemride ]

[ Q. l [ Cancel

Now you can reuse this template in the next example.
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3.1.6 Plot into a Saved Custom Template

1. Go back to the workbook, and in the menu, select Plot: Template Library to bring up the
Template Library dialog. All of the Origin templates, including Graph, Workbook, and Matrix

templates, are listed here. Expand the UserDefined category under Graph Template, and you'll

see the one that you just saved in the last example.

B Template Library

Cateqgary Preview Window

Contour -
Specialized
30 Surface
Dl ks Temperakrg

30 iresz & Barz
Image
IlzerDefined

My B0 CHART [Usze

My GRAPH [Uszer]

CIRCLE ITH DROP

MYSURFACE (User)

— Fled
na ;‘F —— Magre K Fled
— —— Magre K Fled
M wWINDROSE [User)

MY FOURPAMEL [Use i

—— Ol ks Temperakn
Dl Temperakay

+ [+ [+

Magre 1o Fleld (O#)  Dells Temperakre (K

AAOPAMEL [Uzer E.,,_
b PANT [User] E
FEook Templats [ Bl
+ Built-in R
=] Matriz Template [*.otm) Time irec
+ Built-in A
Dezcription

Location:D:\Document: and Settingstbu Documentz O riginLabs814 ser Files\PAN 3 otp
Crate Modified: 941642009 10:55:50

Plat Setup... Scan Uzer Templates Add Template | | Plat | Cancel

2. Click the Plot Setup button. Then you can use the same steps from the Create a Plot using

Plot Setup section to create a three-panel graph directly.
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3.1.7 Plot Groups

Origin offers a plotting option, Multiple Panels by Label, that allows you to create a multilayer
graph, each layer of which contains multiple plots, identified by the same label.

1. Open the file Samples\Graphing\Automobile Data.ogw.

i1 Book? - Automobile Data [l A GERAITES -_|@|E|
A1) | Ber) % ety | By | Fxny | oo | A
Long Mame| Year | Mean inimurm  Median Maximum  Year Mean M
Guantit| Powwer Power | Power | Power | Power  0~60 mph 0~60 moh D;l
1] 1982 125 46 94 126 1645 1992 13.35
21983 12232 100 112 1645 1993 13.482
3| 1984 103.487 52 108 169 1994 14.86
41 1985 9214 ay 91 139 19945 15487 —
5] 1986 78.96 G2 73 121 1996 165.73
Bl 1987 73.48 G2 73 102 1997 15.86
7] 1988 BB.472 349 B9 a4 1998 14.70
3| 1989 BEY9.96 a4h B9 91 1994 16.74
9 2000 BO.72 33 G2 a5 2000 16.16
101 2001 B3.10 44 h4 a4 20Mm 16.549
11| 2002 5224 36 a1 (515 2002 16.487
12| 2003 &81.27 18 a0 T 2003 17.32
13| 2004 49.38 18 a0.4 (515 2004 16.00 -
[« [+ [\Data / [« ;H

2. Click on top left corner of the worksheet to select the entire sheet. Select Plot: Multi-Curve:

Multiple Panels by Label to open the plotbylabel dialog.
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3. Set the dialog options as follows, and click the OK button to create the graph.

B PLOTTING: plothylabel

Dialog Theme | ﬂ

Dezcription  Plat a multiple-layers graph by grouping on colurnn labels

Input |[Bl:n:ukE]Data![[.-'1‘-."Year",B"Mean"],[.-“—‘-."Year",E"M
Group Identifier |E!uantit_l,l j

Plot Type |Line+5yml:u:ul ﬂ

Number of Rows 3 ¥ Auta
Number of Columns 2 ¥ Auta

5 groups in total

[ Auto Preview Prewview || (] 4 | Cancel | ﬂ

The graph should look like this:

= Graphi Z E| fz|

B s B oo
= —— bl . —— b
=1 — —— e ] l\‘/ﬂ\ —— ek
—— bl e /"_ —— bl
Bk Ly w
=]
=]
b =
5 E— ] —
= -— =] '—[:F"-".':'ﬂ"-_"-\_.!/.‘\I
[ Fﬁ.:l:
:E ® ._\-'_\_N_,--\_ (=] ._:....r-
H
u (=1

)
J
{
/
L
i

YEArl —— ek - YEar —

el BN e

e ] -""ﬂ-..o—fk\- B hisai "3 —— bl

== = 4
R %g
5 = B, \~ Z
3 ., E;

— -— — o ﬁFFR

-M'"'““‘__ T oo
N 2
ey u
L : l""-““-r" H , ,
a3 3@ ==am w1313 w1313 amimaa
Ve —B— bl Year
" —B— i i

— —— bl

ﬁh‘\K
Room

H

Engire Eis;;lau::errerrt
!
1

165



Tutorials for Origin 8.5.1

3.2 Line Symbol

3.2.1 Basic 2D Plotting
Summary

Origin provides flexible ways to create 2D plots. You can easily customize plot attributes, arrange
layers, and select different datasets for each layer. This tutorial will teach you the basic plotting skills.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e  Perform simple row statistics
e Create a graph and save as a template
e Plot into your template

e Use the Plot Setup dialog

Steps
Simple row statistics

1. Start with an empty worksheet, select File: Import: Single ASCI1... to open the Import Single
ASCII dialog, browse to the \Samples\Curve Fitting subfolder of the Origin program folder, and

import the file Dose Response - No Inhibitor.dat.

2. Highlight columns 2 through 4 and select Statistics: Descriptive Statistics: Statistics on
Rows. Make sure to check the Mean and Standard Deviation check boxes on Quantities to

Compute > Moments branch to output these results.

Statistics on Rows

Dialog Theme >
Description  Perform Descriptive Statishics
Y
Recalculate Manual
B Input Data
Fange 1
[F Quantities to Compute
] Moments r
I takal ]
M mizzing ]
bean
Standard D eviation
SE of mean ]
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3. After you click the OK button, two new columns, Mean(Y) and SD(yErr) are added to the
source worksheet. Here, yErr means that this is an error column and the data in this column can

be used to plot error bars.

Note: To simplify plotting, each column in an Origin worksheet has a plotting designation. To
change a column's plotting designation, select the column and click on the Column menu.

Alternatively, right-click on the column and choose Set As from the context menu.

Create a graph and save as a template

1. Highlight the Mean(Y) and SD(yEr-) columns and select Plot: Line+Symbol: Line+Symbol to

create the plot:

&= Graphi
1
& 100~ | = Statistics On Rc

a0 _ /}"‘__If P

G0

Mean

40

20

o4

n.nnnnnn.nnnnzn.nnnn4n.nnnnan.nnnna[{,\\;nnm
Dose

2. To change the X scale to Log, double-click on the X axis to bring up the X Axis dialog. On the
Scale tab, change the axis Type to Log10:
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X Axis - Layer 1
Tick Labels || binar Tick Labels || Custom Tick Labels |

Scale | Tithe & Format I Grid Lines | Break |
Selection:
Fom  |11E16 | | ® Increment
To  [11E4 | | O # Major Ticks |:|
Type 3 # Minor Ticks
Fosode || Nomal v First Tick |:|

] 4 ][ Cancel ][ Apply

Click the OK button to close the dialog.

Select Graph: Rescale to Show All from the menu, which will rescale the X and Y axes of the

graph. :
& Grapht Al=1E
1 —
&  100- | | =—Statistics On Re
50
&0
[y
= ]
if]
= 40 /
20
i
0
ez 1E7 | 1E6  1ES5  1E-4
Diose

To edit the curve, double-click on any plot symbol to bring up the Plot Details dialog.
Alternatively, right-click inside the graph and choose Plot Details from the context menu. On the

Line tab of right panel, select B-Spline as connect line to get a smoother curve.
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Lire |S_I,Im|:n:|| Drop Lings | Label

Symbol/Line interface

Connect | wf B-Spline v

Gap to Symbaol
Style — Solid w
Width |05 v

Color I Elack |

Transparency J 3

[ ]Fill Area Under Curve

Click the OK button to close the dialog.

5.  When all modifications have been made and the graph looks the way you want it, you can use
this graph to create a template, to be used in the future with similar data. Select File: Save
Template as to open the Save Template dialog. In the Category drop-down list, select
UserDefined; and then type a proper Template Name. In this example, we use MyTemplate.
Click OK to save the template.

M Utilities\File: template_saveas

Save a graphAworkbook /matrix window to a template

Category |LlserD efined A"

Template Hame | My Template |

Template Description | |

File Path | C:ANesw UserFileFolder (]
Save image for preview| EMF First)
Allow System Theme to Override i

(] ] [ Cancel ]

Plot into graph template with the Plot Setup dialog

1. Click the B putton to open a new workbook, and import the file \Samples\Curve Fitting\Dose
Response - Inhibitor.dat as above. Perform Statistics on Rows, calculating the Mean and SD of

this worksheet as you did above and by following the same steps.
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2. Select Plot: Template Library to open the Template Library

UserDefined category.

Tutorials for Origin 8.5.1

. Select MyTemplate from the

B Template Library

Cateqary

Preview Window

Line & Symbaol
Colurnz & Bars
Multi-Curve
A0y

A0 2
Statiztics

Area

Contour
Specialized

30 Suface

30 Wires & Bars
Image

U zerDefined

+ [ O

+ 'W'Drbook Template [“.th
+ Matrix Template [*.otm)
Deleted System File

Dezcription

Plot Setup...

M TEMPLATE [User]

tlean
&

—m— Statkics O Ro

1E8

|

Location: C:\0riging1-1UFFWMY TEMPLATE . otp
Date Modified: 2003-10-19 16:28: 47

Scan Uszer Templatez

1E7

Dose

#dd Template ‘ Flot |

Cancel

Click the Plot Setup button to select the data from which to create the plot. If you click the Plot

button, Origin will plot whatever data is highlighted in the worksheet.
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In the Plot Setup dialog, you can choose which columns are to be plotted. (There are three panels

bt -y
in Plot Setup dialog, click the Llor leutton to expand them) To finish creating the plot from

your template, please follow the steps a - e outlined on the picture below.

M Plot Setup: Select Data to Create Mew Plot
Awailable Data:

a] Select
worksheets

in the project are listed here. Choose [nhibitor

— b) All the woksheets in the project
[DozeR ezponzel "D

Bl v | yEr |
Scatter ] ] F [] <cautdx>  From/Step=
Line + Sumbaol F] F] Pl Doze
Colurmn / Bar ] | F O e Rezponze 1
Bubble y [ F] F] FINE Rezponze 2
Color Mapped / Fi Fi F [ D Reszponze 3
TN TR L] [F] [ Mean M ean Statistics On Rows ¢
c) All the CD'UITIHE in this FI ] sD Standard Deviation  Statishics On Fows

worksheet are listed
here. Choose X, ¥ and
yEr as shown. |

¥

Plat List: drag 1=t column ta reorder plots, or rght clic ’Fd] Click Add button to ‘iplaj ] [ Add l il
; |

[

Flat add this plots in the
=L Layer 1 hottom panel as below.

m [Dogze Response - Inhibitor. dat)Doze Responzse - Inhibitor! “Doge’ (], "Mean' 7]

1% [Dose Response - Inhibitor. dat]D ose Fesponse - Inkibitor! "Dose" <), "Mean'Tr], "Standard Deviation' [vEr]
‘o B Style Holder

e) Click OK button to
create the graph.

i

0k Cancel Apply

And then you will have:
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|':"."3;:|.Graph1

— = — Statistics On o

o(=)E9

—— Statistics On Rows of

= Graphz
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3.2.2 Line Graph with Recession Bars

Summary

This tutorial will show how to create a line graph with vertical bars spanning across the layer from top
to bottom. This type of graph is common when plotting economics data with periods of recession
marked as vertical bars.

= Graph1

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e Plot a line graph
e Use Span Vertical Bars between Missing Values to show recession bars

e  Set date display format in the Axes dialog

Steps

This tutorial is associated with the Graphing: Line and Symbol: Recession Bars folder in the
Sample project (\Samples\Samples.opj).

1. Open the Recession Bar folder in Sample.opj and active the workbook Book1G.
2. Highlight all four colums in the worksheet and then right-click to select Set as: XY XY from the

context menu. After that, choose "Plot: Line" menu to plot a line graph.

3. Double-click the plot to show the Plot Details dialog box. Select the Group tab, and select

Independent.
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I Plot Details

= 4 Graphl
= Layerl
[Baok1]5heat]! "Recession Perad <), B[] [1°
[Book1]Sheetl! "Date’ (], "Industrial Production

| Line | Group | Offset |

Tutorials for Origin 8.5.1

Edit Mode

(%) Independent | () Dependent

Right-click for more options, drag and move
rowg to rearrange if nested

Group Members

In the left panel of the dialog box, choose the first plot node of recession data (A(X):B(Y)).

In the Line tab, choose Span Vertical Bars between Missing Values from Fill Area

Under Curve drop down list.

Ml Plot Details - Plot Properties

= 2y Graph2

F'attem | Difset | Graup |

=V Layerl
v [Book1]Sheetl! "Recession Period (<), BIY) [13
v [bool eet]l Date ], Tndustnial Froductio

Catnect
Style
‘width

Colar

Click this check box to
show the drop list
\

— Straight
— Solid
0

I Elack

Tranzparency I— 4

| Area Under Curve

Presview

j V8

Span vertically broken by missing w» v

Mormal
Incluzive broken by mizzing values
Ex=clusive broken by missing values

<

%

Flot Type

[Workbook] [ 0K l [Eanoel] [ Apply ]

Go to the Pattern tab, set Color in the Fill group as LT Gray. Click Apply button to apply

these settings.

Line | Fattemn | Offset | Group |

B order Fill

Color | €lﬂr & []LT Gray )
Fattern |:| More W

Sthle  —
Pattern Colar

itk "Width
[ Increment Pattern
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6. After that, go to the Graph level, and set Color in the Display tab as Dark Cyan. Then go
to the Layer level, set the Color in Backgroud tab as White. Click OK button to close this

dialog.

4= 3 Graphl 2

=¥ Layer
v [BooklG])Skheet!! "Recession Period"
v [Bookl1G])Sheet]! "Datef<], "Industr:

= 3 Graphl
=
v [Book1h]Sheet1! "Receszion Perio®
[v [Book1G]Sheetl! "Date" (), "Indus

Frint/Dimensions | Miscellaneous | Legends/Titles

Colar e . Drark Cpan >
Gradient FIIl

Colar

Direction .

Background ) Size/Speed | Display | Stack

7. Double-click the X axis to open the Axes dialog. Go to Tick Labels tab to change the
Display item as 1991.

X Axis - Layer 1
Scale Title & Farmat Gand Lines Break,
ICk Label: | Minor Tick Labels Custorn Tick Labels
Selection: Show Major Labels
Tupe  |Date v | Display | 2009514 v
2009-5-14
23 2003=E5H8148
T Faont Default: Arial “w Jan 2
| | e
Top Color - A At g
'F . - | [ Pl
2@ [ ]BEald Paint [18 i
3
Left Apply To e
T1 O] Fort [ Paint {2009-5-14 hk:mm
% 2009-5-14 hbcrom: sz
Right [ Calar [(JBald [Y¥MMDD
d YPYMMOD b mm
rMMODD hbcramess |
MDD hhmm
[ |'vMMDD hhnss
.J.an

8. Then go to Scale tab to set the From, To and Increment item as 1950, 2010 and 10. Click

OK button.
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X Axis - Layer 1

| Tick Labels [ Minar Tick Labels I Custom Tick Labels |
| Title & Format I Grid Lines [ Break |
Selection: N,
From |-|E|5|:I (%) Increment
Ta |2mu O # Major Ticks
_.—’
Type Linear w # Minor Ticks
Rescale | Momal First Tick I:I
Ticks Location
[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset
] 4 ] [ Cancel ] [ Apply

Delete the Legend for this graph and add the the title for Y axis. After all, you will get the final

graph.
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3.2.3 Scatter Plot of Decay and Recovery Curves

Summary

The scatter plot below depicts 3 decay and recovery curves obtained after taking two-photon
fluorescence measurements of reversible photodegradation in a dye-doped polymer. To learn more
about the graph, please read the case study.

= Graphi E| E|Pz|

1.00
I
R ="
[nk]
[
o
o Oe0d
[}
=
- nEs
=
[}
5 gaod
o
$ arsd - |
= * 3 plibulze
fa— o 3.5 phpulss ||
o | " 4.5 phipulss
S oS- ]
D - .
Z T T T T .I T T T T T T T T
0 100 2 | 400 a0 =]

Time {minutes)

Minimum Origin Version Required: Origin 8.5.1 SRO

What you will learn

e How to use the Plot Setup dialog to arrange plots in a layer

e How to customize the symbols in your graph

Steps

1. Download the zip file from here and extract the text files .

FEEEY
2. Open Origin and click the Import Multiple ASCI1 button B8 on the Standard toolbar to

open the ASCII dialog and then import the text files.

177



Tutorials for Origin 8.5.1

ASCH

Loak inj;ﬁI decay and recovery curves
- .

ES.SuJ pulse, kx
IE:I AUl pulse, bk
IE:I 7ul pulse, txk
U] pulse, kxk

1. Go to the folder where
l the data files reside.

2. Ctrl-zelect all 4 files. J

7
File riarme: I B pulse b Tl pulse b | [ Add File[z] ] [ k. ]

LY
Filez of tyg™ £ =el=ct thiz 1 v| [Hemu:uve File[s]] [ %cel ]
check box.

5. Click thiz button.
hove Optionz Dialog; <Last used:

File Mame Size b odified
sl pulse.tet 2KB 05/22/0913:36
3.5 pulse.txt KB 05/22/0913:05
Bl pulse.txt KB 05/22/0913:09
7l pulze tat 2KB 05/22/0913:35
< | »

3. In the impASC dialog, set Import Mode as Start New Sheets. Click OK to finish
importing.
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Import and Export: impASC

Dialog Theme ﬂ

Descrption  |[mport ASCI fledfiles

Rezults Log Dutput
File N DhDocuments and S ettingzhonginlabh\DezktophMew Faold E]
fle Mame D:4Documents and Settingzhonginlab\DesktopiMew Faold 4 |
File Info
[E Import Options
Add Sparklines Yes(if less than B0 columns) w
Import Mode @rt Mew Sheets W )
Template Mame w [3
File Structure
Colurnns

Header Lines
[Re)M aming ‘wiorksheet and ‘wiorkbook
Partial Impoart
Mizcellaneous

Dutput |[BD|:uk2]S heet11[1]:[0] % u

oK. ” Cancel l

We will use the Plot Setup dialog to create a graph with 8 plots. Active the workbook, and

/-

make sure that no datasets are now selected. Click the button on the 2D Graphs toolbar
to open the Pot Setup dialog.

O Show all of the three panels of Plot Setup dialog (if not all of them are shown) by

-y bt
clicking the and buttons.

O First, we will add 4 line plots into a graph by using the Plot Details dialog. Highlight
all dataset in the top panel, and then select column Timemin as X, column Theory
as Ys in the middle panel. Then add them into the bottom panel.

O Then we will add 4 scatter plots in to the same graph. Select Scatter from the Plot
Type drop-down list, make sure all dataset in the top panel has been selected, and
then select column Timemin as X, column NormData as Ys in the middle panel.

Then add them into the bottom panel.
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M Plot Setup: Select Data to Create New Plot

Available Data: Lotg Mame File M ame
wiorksheets in Project  w Tual b : 3.5u) pul

Hold dowen the CTRL
key, and then select all
the sheets that have
the just imported data.

¥
. — e
Flat Type: Set Col{A) as X, Col \:ulse ul pulze -

ng Mame | Commentz | Sampling Inte
TomdStep=

Scatter

The Plot Type is Tirmemin
Line by default. Data
|l Theary
Stack Area F MormD ata

Fill Area |— :
[ T T R T b i Click the Add button after

setting the ¥ and ¥s to add
Plot List: drag 13t column ta rearder plats, ar right click | these plots into the eplace

[ Iilv

bottom panel.
Plat !

Layer 1 Fescale
[=l %] Graup
T, (90 pulze ka2 Buwl pulzel "Timemin' (), T heon' ] [1%68%] 0<x < 680,087 <Y ¢ 093334
% [9u) pulse tatJEul pulsel "Timemin (). "Theary' [¥] (%58 1 < ¥ < B0, 074654 < < 1
V3% [9u) pulse tat]7ul pulsel "Timermin (). "Theany' ¥ (%55 0 <X < GA0, 0L6RE55 < < 1.00038
% [9u) pulse bt} pulsel "Timemin (). "Theany' Y] (%679 1 <X < B0, 061458 < < 1

T [9u) pulze.t«t]3. 50 pulzel "Timemin®[(<], "MormData"[v]  [1%58% 0« < 680, 0800458 < < 1 B

¥ [9u) pulze. tet]ful pulzel "Timemin"[<), "MormData" ] [1%68% 1< &< B8O, 075 <% < 0.99823

o [9u) pulze.t<t]7w) pulze! "Timemin'[+], "NormData"[v) (17687 0<¥ <680, 06E46 <Y <1 bt
| >

(] 4 Cancel Apply

| Y

O In bottom panel, if there is a Group branch under Layerl, right-click on it to select
Ungroup from the short-cut menu to ungroup these plots.
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Plat
Rermove
T, 94 o '), " Thean )
Tage, [Ge 1. "Theory" ]
W G Hide Style Holders 1. "Thean (]
T, [0 1. "'Theary" (v
T, 94 '), "MormData' )
gk [T 1. "MarmData' 1]
W [ v Wiew data limits 1, "HarmD ata"[Y]
¥ [9s Enlarge Panel 1. "MormD ata"[¥)
A7 Shyle | Shrink. Panel

0O Click OK to generate the graph which look like the following image shows.

= Graphi
1 —— Theary
105_ — Theory
] —— Theory
1.00 Theory
E n NormData
025+ m MormDats
b n MNormData
':UI'__ m MormData
o254
"g‘ ]
] o=04
I
= ]
0rE—
0yo4
S~
aEd4
T T T T T T T T 1
u} A0 400 a0 =0
Timermin

Double-click the layer icon at the top-left corner of graph window to open the Layer
Contents dialog. Then group the Theory plots and NormData Plots as Group 1 and Group
2 using the Group button after highlight the 4 Theory/Norma Data plots separately by using
mouse and the Shift key,
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M | ayer, Contents - Layerd
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3

|W’0rksheets in Folder A | ﬂ ﬂlj Fiezcale on Apply
Inchude Shortcuts Shart Name | LongMame | Legend | Flot Type

Book Sheet Long Mame | Short M. # gl |C[Y) Theory Theory Line

ASulpulze  3.5u pul: Data B[ gl |C[Y) Theory Theory Line

A9ulpulse 3.5u pu Theory ) gl |C[Y) Theory Theory Line

Adulpulze 3.5u] pn HormData DY) Al Theory Theory Line

Adulpulze  Bul pulze Data B[] ﬂ HormData |MormDat| Scatter

ASulpulse Gul puls Theory  CIY) D1V Hormbata [HombaScener ]
ASulpulsc 6ul puls NomData DY) | 4| o2 | ETA N T N [T e R
Adulpuke  7ul pulse Data Bl |[NormData [NormDat| Scatter

ASulpulse Ful puls Theory ChF)

ASulpulse Ful puls HormData DY)

Aulpulze 9wl pulze Data B[ e

A lmaslnr Ol medln ThAanes s —

< | * ﬂ [La_l,ler Properties...l [F'h:ll Setup...l Apply

Then we will customize the 8 plots in the Plot Details dialog. Select Format: Plot Properties to
open the Plot Details dialog. In the left panel of the dialog, you could see there are 8 plots: the

first 4 plots contain a word Theory are line plots, the other 4 contain NormData are scatter plots.

We will first customize the 4 line plots. Select the first line plot, in the Line tab, select B-
Spline from the Connect drop down list and set the Width to 3. Then click the Apply button.
In the Group tab, click the button that next to the Line Color as the screenshot shows to

change the color of the 4 lines to Black. Click OK to apply these settings.
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Bl Plot Details - Plot Properties
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8. Then customize the 4 scatter plots. Select the first Scatter plot, in the Symbol tab, change
the Size to 8.
O In the Group tab, we will mainly customize the symbols in the list box that in the

middle of the tab. In the Symbol Type row, select By one in the Increment

column. Click the E]button to open the Increment Editor dialog, in the dialog
select UpTriangle, Circle,Hexagon and Square for the first 4 rows.

O In the Symbol Edge Color row, select By one in the Increment column. Click the

E]button to open the Increment Editor dialog, in the dialog select Green,
Blue,Blue and Red for the first 4 rows.

O In the Symbol Interior row, select By one in the Increment column. Click the

E]button to open the Increment Editor dialog, in the dialog select Solid,
Solid,Half Left and Solid for the first 4 rows.

Click OK button to close the Plot Details dialog, then the graph will look like.
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Then customize the Axes of the graph. Double click on the X axis, in the Scale tab, change From
to -5, To to 690. Then click Vertical icon in the Selection box, change From to 0.61 and To to
1.01. In the Title&Format tab, select Top in the Selection box, enable the Show Axis&Tick
check box, and select In from both Major Ticks and Minor Ticks drop-down lists. Then select

Right from the Selection box, and do the same thing as we did for the Top.

Then we will customize the titles and the legend. Change the titles as the following images
shows. Right click on the legend and select Properties from the context menu, and input the

following strings into it.
\I(5) 1.7 \g(m)J/pulse
\I(6) 3 \g(m)I/pulse
\I(7) 3.5 \g(m)J/pulse
\I(8) 4.5 \g(m)J/pulse

The final graph will look like
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3.2.4 Micro-Raman spectroscopy of complex nanostructured
mineral systems

Summary

This tutorial will show you how to create a multiple line plot and how to customize it.

I=| Multiple Line Grpah
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Minimum Origin Version Required: Origin 8.5.1

Steps

1. Create a new worksheet. Import the binned data.

cro-Raman spectroscopy of complex nanostructured mineral systems

ALD B c1n c2em c3emn Caen CAM Cals
Long Marme
Units

1 100.263 THZ2.24 100.263 947 9676 100.263 HOGE. 063 100.263 1091¢
2] 101.9497 TES.94 101.997 951.6754 101.997 99400309 101.997 1092
3| 103728 Trs 103.728 0 9442343 103.728 99548876 103.728 1091,
4] 105.461 TH5.92 105.461 457.2229 105.461 9936.3143 105.461  1092¢
5] 1071494 TEY.61 107.194 8363001 107194 89511572 107.194  1091¢
6| 108.9Z7 TEY.T4 108.927 9442147 108.927  9956.7125 108.927 1092
7l 110857 TEY.T3 110.687 955.035 1106587 994372749 1106587 1093:
8] 112389 784.39 112,388 9553154 112388 9969.6573 112.388 10927
91 114121 TEO3 11412 9553027 11412 994567145 114121 1092
10 115.85 TEZ.14 115.85 951.589 115.84 99529684 115.85 10930
11 117.581 THS.83 117.581 940.4814 117.581 9945.59616 T17.5981 1092F
12 1193z 7T 119.312 0 947.83704 119312 99289203 119.312 1093¢
13 121.041 TE3.95 121.04 96Z.6417 121.041 9952.9419 121.041 1049
14 122771 THY .63 122971 §34.89271 122771 99455469 122771 10920
18] 12450 7T 124.501 §42.3073 124501 9951.07 86 124,501 1092
16 126.228 7gan 126,228 838.6123 126,228 994737 126.228 10927
17 127957 TES.YA 127.957 94509827 127.9587 993814749 127.957 10920
18 129.686 7T4.95 1259686 94551878 120686  9963.9533 1259686 1092f

18 131.413 TEZ.04 131.413 947.3036 131.413 0 99455224 131.413) 10930,
IIE'\Micm—Haman spectroscopy of comp f ||< *
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2. Highlight all the columns in the worksheet. Right-click and select Set As: XY XY from the
context menu. Then click the Line button on the 2D Graphs toolbar.

/ M
™ Horizonkal Step

& Wertical Step
L gpline Connected

//Iv_-.vaiv

Delete the legend. The graph should look like:
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3. Double-click on the X axis to bring up the X Axis dialog box. In the Scale tab, select

Horizontal in the Selection list box. Then set the options as the screenshots below.
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X Axis - Layer 1

Tick Labels || binar Tick Labels || Custom Tick Labels |
ﬂ. Tile & Format | Grdlines | Beak |
Seleu:tiu:un

e
' Fram ( 1200 __41,P | (%) Increment E":l

To 70 |:10ﬂMaiurTic:ks |:|

Type Lirear w # Minor Ticks |1

i

Fescals | Mol 3 First Tick

ak ][ Cancel ][ Apply ]

Select Vertical in the Selection list box. Then set the options as the screenshots below.

Y Axis - Layer 1

Tick Labels [ Minar Tick Labels I Custom Tick Labels |
C_Cahi_:) Title & Farmat || Gnd Lines || Break |
Selection:

i rwree e ————
From .0 _/,P | @ Increment "'

H

. :ﬁ To (j?#l:ll:ll:l j:r ) # Major Ticks I:I
Uiz Lirear w # Minor Ticks
Rescale 1 Momal  + First Tick I:I

(] H Cancel H Apply

Click OK.

Then we apply a graph theme to add a top X axis and a right Y axis. Select Tool: Theme
Organizer to open the Theme Organizer dialog. Activate the Graph tab and select
Opposite Lines from the table. Then click the Apply Now button. Click the Close button to
close the dialog.
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B Theme Organizer

A syztem theme can be applied automatically when making new graphs
Current spstem theme: | Dark Colors Light Grids
Right-click to set spstem theme or to choose other operations
—_— Apply Theme to
Graph | worksheet | Dialog FRY
Marme Size Date| Path ~ | Current Graph w |
Dark Colors & Light Grids 1%  2009-04-20 16:17:00 System
FDALandscape 3 2003-04-20 16:17:00° Swpstem | Apply Mow |
FDAportrait 3 2003-04-20 16:17:00 System - —
Indicate Active D ataset in Legend 1 2003-04-20 16:17:00 System
Might Sku H 20090420 161700 Systern —
Phwsical Review Lefters 2 2
Flot Group Simple Line + Symbol B 2003-04-20 16:17:00 System
g.ﬁ . - nnﬁnﬁ.nﬁ_ﬁ__.ﬁnﬁl. > b’
Ewclude increment lists [ Cloze ]

Click the Line button on the Tools toolbar and draw a line across the peaks' centers as the
sample image shows. Please hold down the SHIFT key while drawing the line to force it to
be a vertical line. Double-click on the line. In the Line tab, select Dash with the Type drop-
down list. Click OK.

Click the Text button in the Tools toolbar. Add a text object near the line object and enter
461 in it.

T
oA

g

F

a

F

Right-click on the label and select Properties from the short-cut menu. Then set the dialog

options as the screenshot below. Click OK.
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Bl Object Properties

B ackground []Uze Systermn Fant (1]
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7. Right-click on the title of the Y axis and select Properties from the short-cut menu. Then set

the dialog options as the screenshot below. Click OK.

B Object Properties [E
Background | [Maone) w ”E’[ép?ﬁ CI"IE;.-HQE
Riotate [deg.] 30 v | the size fo 28.

Ty Default Arial v A ek

b (Raman intensityfarb._units)

k.
Stepa. Click the
Bold button.

l

Step1. Input Raman
intensity/arb.units in the
edit box and then highlight it.

Raman intensity/arb.units

8. Right-click on the title of the X axis and select Properties from the short-cut menu. Then

set the dialog options as the screenshot below. Click OK.
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The graph should look like
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Sample Data

Download the Micro_Raman_Spectroscopy.txt file from

Tutorials for Origin 8.5.1

http://www.originlab.com/ftp/graph_gallery/data/Micro_Raman_Spectroscopy.txt. Click the Import

Single ASCII button

1t
B2 and select the file to import it into Origin.

The following table contains part of the sample data.

A(X1)

B(Y1)

A(X2)

B(Y2)

A(X3)

B(Y3)

100.263

762.24

100.263

947.9676

100.263

9966.063

101.997

765.94

101.997

951.6754

101.997

9940.0309

103.728

771.5

103.728

944.2353

103.728

9954.8876

105.461

765.92

105.461

957.2229

105.461

9936.3143

107.194

769.61

107.194

936.8001

107.194

9951.1572

108.927

767.74

108.927

944.2147

108.927

9956.7125

110.657

767.73

110.657

959.035

110.657

9943.7279

112.389

784.39

112.389

955.3154

112.389

9969.6578

114.121

760.3

114.121

955.3027

114.121

9945.5715

115.85

762.14

115.85

951.589

115.85

9952.9684
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3.2.5 Scatter Central Plot
Summary

Scatter central plot is a graph with the X and Y axes located in the middle of the layer. In this tutorial,
a scatter central plot will be created, then the symbol and the axes will be customized.

&= Graphi |Z| |E| [zl
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Minimum Origin Version Required: Origin 8.1 SRO

What you will learn

Steps

Set column values by using Set Values dialog
Create a scatter central plot
Change the color and shape of the scatter points

Customize the tick label of axis

Set column values by using Set Values dialog. Highlight column A, right-click and select Fill
Column with: Row Numbers from the context menu. Right-click column A again and select
Set Column Values to open the Set Values dialog. Type Col(a) - 11 in the middle text

box and then click the OK button to finish setting values for column A.
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B Set Values - [Book1]Sheet1!Col{A) M=
Formula weol(1)  Calld)  Fix)  Wariables

Faow [0 From |<aut|:|> | To |<aut|:|> |

kel [ Colfa) =
col{ai-11 )

Do the same thing for column B, highlight it and select Set Column Values dialog from the

right-clicking menu to open the Set Values dialog again. Type Col(a)”™2 + Col(a) + 1 in

the middle text box this time. Change the Recalculate to Auto, then click the OK button to

finish setting values for column B.

B Set Values - [Book1]Sheet1!Col(B) M=
Formula  weol(1)  Calld)  Fix)  Wariables

Faow [ From |<aut|:|> | To |<aut|:|> |

x| o3l CollB) =

1 " 2+col +1
E_D =N col(ad _,.)

Create a scatter central plot. highlight column B and select Plot: Symbol: Scatter Central

from the Origin main menu to create a scatter central plot.
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4. Change the color and shape of the scatter points. Double click on the scatter plot to open the
Plot Details dialog. In the Symbol tab of right panel, click the button beside Preview and
choose the solid circle symbol. And then click the button beside Symbol Color and choose
Individual Color: Red. Click the OK button to close the Plot Details dialog.

Ml Plot Details - Plot Properties

= {3 Graphl Symbol | Drop Lines || Label

=¥ Layerl
Preview Size
v Edge Thickness | Default v
. @mhol Color [ Fied

Tranzparency J— x

[] Owedapped Points Offset Plating

1 Shaw Construction

Plot Tyupe |Scatter v| ’Workbook] I Ok l [Cancel] Apply

5. Customize the tick label of axis. Double click on the vertical axis to open the dialog for axes
settings. Change the To value to 450.

195



Tutorials for Origin 8.5.1

Y Axis - Layer 1
| Tick Labels [ Minar Tick Labels I Custom Tick Labels |
C_5C~3|E _:) | Title & Farmat || Gnd Lines || Break |
Selection:

Fram -50 (%) Increment 100
' :
B ot ( 450 D O t Major Ticks |:|
th Type Linear v # Minor Ticks
Fescale | Momal First Tick I:I

Ticks Locatian

[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset

] 4 ][ Cancel ][ Apply

6. Switch to the Custom Tick Labels tab, select the Hide radio on the Special row and then
type 200 in the At Axis Value box.

Y Axis - Layer 1

| Scale l Title & Format I Grid Lines [ Break |
| Tick Labels [ Minar Tick Labels | ustarn Tick Labels
Selection:
i Shaw Major Labels Labels Stay with Axis

Offzet in % Point Size

Mmoo
E:i.;.ft.;.sm R atation [degree]l[l | Horizontal I:I

r;jf Ticktolabel | CenterDefaull | yertical o]

Special Ticks

Auto Hide Show Manual Labels
Atdwis Begn & O O O | |
AtdeizEnd O & O O | |

[ ()4 H Cancel H Apply ]

7. Click the Bottom option in the Selection panel, and then select the Hide radio on the At
Axis End row.
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X Axis - Layer 1
| Scale || Tithe & Format || Gnd Lines [ Break. |
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[pf _ Offset in % Paint Size
123 | Frotation [dearee] |EI |
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C O | |
o O

T Tick to Label |Eenter[DefauIt] V| Vertical

| Top | Special Ticks
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Graphing

Click the OK button to finish axes settings and the scatter central graph looks like below.
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Now, delete the legend and change the label of axes, A to X and B to Y. Move the X to the

end of X axis. Add a text object to the graph, the text says Y = X2 + X + 1. The final graph

looks like below.
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3.2.6 Line Graph with Masked Data
Summary

In a line graph, masking data is supported. In this tutorial, a line graph will be created first, then the
masking tool is used to mask the low peaks on the graph.

= Graphi Z E| EI
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Minimum Origin Version Required: Origin 8.1 SRO

What you will learn

Plot a line graph
Set the scales of axes

Mask data on the line graph

To start this tutorial, please download the data file from ftp.

13,
Click the Import Single ASCI1 B# hutton to open the file browser, then select the file just

downloaded and keep the default settings to import this file.

Highlight both columns in the worksheet and select Plot: Line: Line from the Origin main
menu to plot a line graph.
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4. Double click on the X axis to open the axes setting dialog, then change the Increment to
0.25.

X Axis - Layer 1

Tick Labelz Minor Tick Labels Cuztom Tick Labels
Scale | Title & Format Grid Lines Break
Seln:
From |3-25 | (%) Increment 0.25
To |4.|354 | ) # Major Ticks
[ues Linear W # Minor Ticks |1

Yertical

1

Rescale i Harmal .. First Tick

Ticks Location
[ ]t ajor Ticks From D ataset
[ ] tinor Ticks From D ataset

k. ] [ Cancel Apply

5. Select the Vertical in the Selection panel, then change the From to 0.139 and the
Increment to 0.002. Click the OK button to finish axes settings.
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Y Axis - Layer 1
Tick Labels Minar Tick Labels Custarn Tick Labels
Scale | Title & Farmat Gnd Lines Break
Selection: —
F,( 0133 )| ® Incremekt ~ [0.002
H——H

To |n.14? | ) # Major Ticks

Type Linear w # Minor Ticks

Fescale | Narmal B First Tick

Ticks Location
[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset

] 4 ][ Cancel ][ Apply

Delete the legend on the graph. Then change the X label to Time[s] and the Y label to
Signal[A.U.]. And then add a text object as the title, say Time Series. Set font size of both
axes labels to 28 and the title to 36.

El Graph1 FEX
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7. Activate this graph, then click down on the Regional Mask Tool button on the Tool toolbar
until a context menu appears. Then select Mask Points on Active Plot from this menu to

get in the masking mode.

2
&

T fr-‘f Unmask Points on Active Plok
P jﬁ_ Unmask Paints on all Plots
Fl

e

F

o

F

8. Click the proper place on the graph and drag a regional to select the low peaks, at the same
time, mask them. Repeat it until all low peaks are masked. Then click the Pointer button on

the Tool toolbar to end the masking mode.
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3.2.7 Mark out a segment of plot with different plot style
Summary

In Origin, you can mark out a segment of plot with different plot style, such as a segment of dashed
in a solid line plot.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e Use the Plot Setup dialog to create a graph

e  Mark out the special segment of a plot

Steps

1. Start with an empty worksheet. Select File: Import: Single ASCII... from the Origin menu to
open the Import Single ASCI I dialog. Browse to the \Samples\Graphing subfolder of the Origin
program folder, and import the file AXES.DAT .

2. Click the

Graph: Plot Setup from the main menu to bring up the Plot Setup dialog.

button on the Standard toolbar to create a new graph window and then select

3. Show all of the three panels of the Plot Setup dialog. Select the AXES worksheet in the top
panel. Then go to the middle panel to select A as X and B as Y. After that, click Add to add this
data plot to the bottom panel. Repeat this step three times. Three data plots should be listed in

the bottom panel.
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Bl Ploi Setup: Configure Data Plots in Layer |E X|

Avaiable Data: Modified
AT 2

Wiorksheets in Project

Right-click on warious panels
to bring up context menus.

Plot Type: [EESIEHES = v|
#% | % | vEr | L |Coumn |LongMame | Commentz | Sampling Inter.
Scatter i i i [ <aucy>  From/Step=
Lire + Symbal F] F] O a
Colurn / Bar O O O e

S ¥ [« u |

ok [AHES.DATIAXES! AR BIY) | [1940%) 1 <%« 40, -1.08804 < ¥ < 1.58261
¥ [AHES.DATIAXES! AR BIY] | [17:40%) 1<% < 40, 1.08804 < ¥ < 1.508251
e [AES.DATIAKES! AL BIY) | [1740°] 1<% < 40, -1.09804 < ¥ < 1.58251

L 0Ok J Cancel Apply

4. 1In the lower panel, click in the Range column that corresponds to the first data plot. The

E]button should be activated. Then click this button to open the Range dialog box.

Plot | R arge | Show | Plat Type | Legend |
=L Laver 1 [¥|Rescals
[AES.DATIARES LB 17407 1 << 03304 <% < 1.5 @
e [BES DATIARES AR BY)  [1%40%] 1 <% < 40, -1.08804 < ¥ < 1.5826 "' Line B
e e [AXES. DATIAES AL BIY)  [1740° 1 <3 < 40, -1.08804 < ¥ < 1.58261 Line B

5. Clear the Auto check boxes (if they are selected) and then set From to 1 and To to 20.
Click OK to close the dialog.

X]

Range

Min |1 | Max |40 |

From [ Auto
Ta [ éswusta

6. Similarly, set the ranges for other two data plots to "20 to 30" and "30 to 40" respectively.

Cancel

i
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Flat ﬁ_ange Show | Plot Type | Legend
Bi__ Laverl

T [A2ES . DATA=ES] A, BIY) ¢¥ ¢ 20, 096200 <% ¢ 0.3638 Lire B

T [A2ES DATARESI AR BIY] | [20030] 20 <2« 30, 096207 < < 1.35909 Lire B

T [AES. DATJERESI AR BIY] | [30040] 30 < 2 < 40, -1.08204 < < 158261 Lire B

7. Click the OK button to close the Plot Setup dialog. You should get a graph like this:
= Graph1 -_ E”zl
=0

0.0

8. Double-click on the curve in the graph window to open the Plot Details dialog. Select the
second data plot from the left panel. In the right panel, change the Style to Short Dash,
and then click the Ok button.
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Flot Type | Line

3

Line |
Connect | — Straight w
Style |- Short Dash
: — Solid
Width | Pt
e Dot
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it —-- Dash Dot
----- Dash Dot Dot :
Tranzpare : e
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il g hort Dash Det
[W’orkbook] [ 1] l [Eancel] [ Apply ]

9. Finally, we get the plot with a range marked out.

= Graph1

i
|
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3.2.8 Adding a Data Plot to Existing Graph
Summary

The Plot Setup dialog can be used to add/reorder/arrange data plots in an exiting graph. This dialog
provides flexibility in selecting the desired data sheet and then selecting data to be plotted using
column meta data such as long name.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e Use the Plot Setup Dialog Top Panel to find your dataset

e Add the chosen dataset to existing graph

Steps

Choosing the Data Source

[y

Click the New Project button on the Standard toolbar, to begin with a new project.
2. Click the Import Wizard button on the Standard toolbar. The Import Wizard opens. (Note that if
this is the first time that you have started the Import Wizard, you will experience a slight delay

as Origin compiles the necessary files.)

w

Verify that the ASCI1 radio button is selected in the Data Type group.

»

Click the browse button to the right of the File text box. Navigate to the Origin folder; browse to
the Samples folder and then the Import and Export folder.

5. Double-click to select S15-125-03.dat from the list of files. Repeat for files, S21-235-07.dat and
S532-014-04.dat.

Click OK.

N oo

Leave the Import Filters for current Data Type as Data Folder:
VarsFromFileNameAndHeader. (This filter has the settings to use when importing the file.)
8. Set the Import Mode as Start New Sheets.

©

Click the Finish button. The three data files import into the workbook, each as a new sheet. You

will have a book with three sheets: Trial Run 1, Trial Run 2, and Trial Run 3.

Plotting the Data

1. Select Trial Run 1 sheet.
2. Highlight the D(Y) column.
3. Click the Line button on the 2D Graphs toolbar. A new graph is created.

Adding data to the graph

1. Double-click on the layer 1 icon in the upper-left hand corner of the graph. The Plot Setup dialog
opens.
2. Select Layer 1 in the Plot List.
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3. Click the blue arrows in the upper right corner of the dialog to Show Plot Designations.
4. Again click the blue arrows in the upper right corner of the dialog to Show Available Data.
5. Select Trial Run 2 from the Available Data list.

6. Check Time as X and Position as Y.

7. Click Add.

8. Check the Rescale checkbox.

9. Click OK.

Updating the Legend and Formatting the Plot

Select Graph:New Legend.
2. Double-click on the line symbol for the second data plot in the legend. The Plot Details dialog

opens.
3. Change the Color from Black to Red.
4. Click OK.
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3.3 Column Bar Pie

3.3.1 2D Pie Chart of a Population Study

Summary

Graphing

Pie charts created by the default template has a 3D view. However, you can easily convert it to a 2D
chart. In addition, you can set the size and rotation of the chart to further customize it. This tutorial

will show you how to create and customize a 2D Pie chart.

=l Graph2

Population by Major Ethnic Groups

Wihite

35
7 e Mrican American]

H.3%

Hispanic
45 4%

EBX]

Minimum Origin Version Required: Origin 8.5.1 SRO

What will you learn

This tutorial will show you how to

e Create a 2D Pie chart

e  Customize the Pie chart

Steps

1. Create a new worksheet. Import the sample data (See the sample data here).
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BTuTT] ™ ' |

22 7D Pie Chart of a Population Study |._||E|

Long Marme

Hispanic 45 4 1
White a7 148
Aftican American 9.3 149
American Indian 04 20
AsianfPacific R 24
Other 0.3 148

g b
% 2D Pie Chart of a Population 5| |<_ |

2. Highlight column B and select the Pie Chart button on the 2D Graphs toolbar.

il column

ﬁ Colurnn + Label

l Bar

il stack Column

l Stack Bar

18 Floating Calumn

E Flaating Bar

@ 30 Calar Pie Chart
< | U120 Badw Pie Chart

Sl A R @

The graph should look like this:
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= Graph2 [Z”E| fz|

% Hikpanic
Nite
@N ican Americal
Arperican Indian
Faay] Agian/Pacific
Frovme] O er

1 45.4%

3. Now we further customize the chart. Right-click on it and select Plot Details from the short-
cut menu to open the Plot Details dialog. In the Pie Geometry tab, set the options as the

screenshot below.

Ml Plot Details - Plot Properties

= £ Graph? Pattern | Labels | Numeric Formatd] Fie Geometry |

=¥ Layerl
[v¥ [Book1]Shest! AR<), BIY) [1767]

30 Wiew Fie Sections
Wiew Angle [deg) Explode “Wedge:
(90 = 2D View) m q -
) 15P:
Thickness S T
(% of radius] [| white A>me[icar
Fatation O i Ametican Indian
Starting Azimuth [deg] O -SSLan.-"PaCific
= i
[ Courtertinekmise LI [ Other
R adius/Center
Rescale Radius
70
[% of frame) -
Haorizontal O ffset Dizplacement
[% of frame] [% of radiuz)

Flot Type: Fie [ work book ] [ QK ] [ Eancel]

4. In the Labels tab, set the dialog as the screenshot below.
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Ml Plot Details - Plot Properties

=l (] Graph2
=¥ Layerl
[v¥ [Book1]Sheetl! Afx)

F'attem| Labels | Nurneric Formats | Pie Geometry

BV [17%67] -
orma
Automatic
[+alues
Percentages

Categories

Fosition

szociate with ‘Wedge

ET

Plot Type: Fie

[ workbook ] [ 0K ] [ Eancell

Click OK to close the Plot Details Dialog. Rearrangethe text label of each pie wedge.

5.Right click on the Legend and select Delete from the short-cut menu.

6.Select the Text button from the Tools toolbar. Then click near the top of the layer. Enter
Population by Major Ethnic Groups to add a title for the graph. Then you can use the

tools in the Format toolbar to customize the text. The graph should look like:

Graph?

Population by Major Ethnic Groups

Wihite .
35
i y African Americar
; ; . 9.3%
/ Arnerican Indian
"""""" 0.4%
AsianPaciic
0.3%

Hispanic
45.4%

B[(=1/e9
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Sample Data

Download the 2D_Pie_Chart.txt file from

http://www.originlab.com/ftp/graph_gallery/data/2D_Pie_Chart.txt. Click the Import Single ASCI1
13y,

button == . Select the file to import it into Origin.

The following table contains part of the sample data.

A B(Y) |C(Y)
Hispanic 45.4 |1
White 35.7 |18

African American|9.3 |19

American Indian (0.4 |20
Asian/Pacific 8.9 |24
Other 0.3 |18
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3.3.2 Stack Column and Bar Charts of Rechargeable Battery
Statistics

Summary
This tutorial will show you how to create a Stack Column bar graph.

=l Stack Column

1600000

1i00o00o

1200000

1000000

200000

Millions of Linit Batteries

Rechargeable Batteries CCC

I Hitdh

i

Lo

1991 19492 1993 1994

“ear

1995 1996

1997

Minimum Origin Version Required: Origin 8.0 SR6

What will you learn

This tutorial will show you how to

Steps

1.

Create a Stack Column bar graph.

Customize the

graph.

Create a new worksheet. Import the sample data.
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22 Stack Column and Bar, Charts of Rech...

ALK

B(r)

Year

Long Mame

1991
1952
1953
1954
1985
19596
1957

Lion

EEEEAE:!
TH9629
a0vo48
ay9264
ay2698
694384
703296

72204
204668
306108
356218
80830

\Stack Column and Bar Charts of Fﬂ | b

12000
32029
125388
193496

Graphing

2. Highlight all the columns and click the Stack Columns button on the 2D Graphs toolbar.

< *

. Colurmn
l Bar

Stack Bar !

Il Floating Calumn

E Flaating Bar
# Fic Chart

v S A E A

The graph should look like

= Graph1

19a1 1282

1993 1994

Tear

1985

1956

1=a7
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3. Then apply a graph theme to add a top X axis and a right Y axis. Select Tool: Theme
Organizer to open the Theme Organizer dialog. Activate the Graph tab and select
Opposite Lines from the table. Then click the Apply Now button. Click the Close button to
close the dialog.

B Theme Organizer |E|E|

A spstem theme can be applied automatically when making new graphs

Current systern theme:  Dark Colors Light Grids

Right-click to zet syztemn theme or bo choose other operations

——— Apply Theme to
Graph | wiorkshest | Dialog Ry

Iame Size Date Path L |Eurrentl3raph v|
Dark Colors & Light Grids 1 2009-04-20 16:17:00 System

FDApartrait
Indicate Active D atazet in Legend

2009-04-20 16:17:00 Swystem
2009-04-20 16:17:00 Syztem

S00a04-20 15

L]
FDALandscape 3 2003-04-20 16:17:00 System (1__ Apply Maw
3
1
1

Undao Apply

4
I

0
i} 003-04-A0 Th: 1700 System
Flot Group Simple Line + Symbal B 2009-04-20 16:17:00 Systern
1 _ N
Exclude increment lists [ Close ]

4. Double-click on the Y axis to open the Axis Properties dialog. Activate the Grid Lines tab.

Set the options as the screenshot below. Click the OK button to add grid lines to the graph.

Y Axis - Layer 1

Tick Labelz binor Tick Labels Cuztom Tick Labels
Scale Title: & Farrnat | @@ Break.
Selection: b ajor Grids [ ] Minor Grids

Lire Colar ¢ . Gray | |

Line Type | Solid w | ———

Thickness[ptz) 0h w

Apply To Additional Lines

[ ] Grid Lines Opposite []® =0

()4 ] [ Cancel Apply

5. Change the title of the Y axis to Millions of Unit Batteries and add a graph title,
Rechargeable Batteries CCC.

The graph should look like
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=l Stack Column

1600000

1400000

1200000

Millions of Linit Batteries

1000000

§00000

Rechargeable Batteries CCC

L
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1991
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1993 1994

ear

1983 1996 18947

Sample Data

Download the Stack Column_and_Bar_Charts.txt file from
http://www.originlab.com/ftp/graph_gallery/data/Stack_Column_and_Bar_Charts.txt. Click the

Import Single ASCII button

FEEE

The following table contains part of the sample data.

year(X) |Nicd(Y) | NiMh(Y) [Lion(Y)
1991 777719 |-- --

1992 759629 |-- --

1993 807048 |72204 --

1994 879264 (204666 |12000
1995 872698 |306106 |32029
1996 694384 356218 |125388
1997 703296 |580930 |193496

= and select the file to import it into Origin.

Graphing
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3.3.3 Bar Graph of African Population
Summary

In this tutorial, a graph will be created to show the African population distribution, 2010 versus 2050.

Figure 1, African populaion by five-year age groups and sex, 2010 versus 2050

2010
BS+
B0-B4 Males Fernales
4578 M=515,267 M=517,776

Age (years)

15 i0 i}
Percent

2050

Males Fernales

BO0-84 N="5995,554 M=1,000,112
75-79

FO-F4
G5-G9
GO-G4
55-50
50-54
AG-409
a0-4 4
35-30
30-34
25-29
20-24
15-19
i0-1i4

5-9

0-4

BS54+

Age (years)

i0 B ] i 2 o 2 1 &
Percent

Menday Apri2,2010; 3:15:178M.
Minimum Origin Version Required: Origin 8 SRO

What you will learn

e  Set axis scale to reverse bar chart

e  Merge graphs
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Steps

Graphing

Download the source data files bar_graph_of_African_population_01.txt and
bar_graph_of_African_population_02.txt from our ftp. Import these two files into an Origin
workbook with two worksheets, each for one .txt file. The Import Multiple ASCI1 dialog can be

set as follow:

Import and Expori: impASC

Dialog Theme ﬂ
Degcription  [mport ASC file/files
~
Reszults Log Dutput
. D:\Documents and Settingst.onginlabhD # E]
File Name D:\Documents and Settingst.originlabhD s B
File Info
=l Import Options
Add Sparklines YVes(if less than B0 columnsz) W
Gmport M ode Start Mew Sheetz W j
Template Mame w [:]
File Structure
Columns
=] Header Lines
Mumber of Main Header Lines [exclude subheader lines)
Auto Determine Subheader Lines
Line Mumber Start from Battom [P
Mumber of Subheader Lines
Short Mames <noner w
Long Hames 1 w
Units <nones w
Comments From {Noner L
Comments To
Syztem Parameters From <nones w
w
< >
[ ] ] [ Cancel ]

Highlight the "male" column in the "bar_graph_of_African_population1" sheet and click the Bar
button on the 2D Graphs toolbar to plot a bar graph.

In the bar graph you just created, double-click X-axis to open the X-Axis dialog box. Go to the
Grid Lines tab. Select Horizontal in the Selection box and then uncheck Minor Grids to hide
the grid lines.

Go to the Scale tab. Select Horizontal in the Selection box. Change From and To to 17 to O,

respectively. Set increment to -5.
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Y Axis - Layer, 1
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| Tick Labels || kinar Tick Labels || Custom Tick Labels
Scale | Title & Format I Grid Lines [ Break
Selection:
From | 17 | () Increment A
Ta |d | ) # Maior Ticks
g Type Lirear # Minor Ticks
Yertical
Rescale | Warmal . First Tick I:I
Ticks Locatian
] Major Ticks From D ataset

] Minor Ticks From D ataset

k. ] [ Cancel Apply

Then select Vertical in the Selection box and select Manual from the Rescale drop-down list.
Click OK to apply.

X Axis - Layer, 1

| Tick Labels || kinar Tick Labels || Custom Tick Labels |
Secale | Title & Format I Girid Lines [ Break |
Selection:
From |':|-5 | () Increment
To 185 || O Maior Ticks E
[e= Lirear w # Minor Ticks

]

First Tick

Gescale {@ Manual

Ticks Location
] Major Ticks From D ataset
] Minor Ticks From D ataset

k. H Cancel H Apply

5. Double-click on the bar graph to open the Plot Details dialog. Go to the Pattern tab and change
Color (in the Fill box) to Blue. Click OK to change the bar fill color to blue.
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10.

11.

Graphing

Delete the XY axis titles and the Legend.

Highlight the ?female? column in the "bar_graph_of_African_population1" worksheet and click the
Bar button to plot another bar graph.

Repeat step 3 to turn off the grid lines. Then do the same things as above to reset the axis scale.
However this time, change the Horizontal axis? From and To values to 0 to 16, respectively, and
set Increment to 5.

Delete the XY axis Tick Labels, Title and Legend.

Repeat steps 2 through 9 to plot two more bar graphs from the worksheet
"bar_graph_of_African_population_". At this time, set the X-Axis scale in the male bar graph to
go From 10.0116 To 0, by an Increment of -2. Leave the Axis scale in the female bar graph as
the default and change only the Y-axis to Manual.

Now you have four bar graphs. To merge these four graphs, activate one of the four graph
windows and select Graph: Merge Graph Windows... from the main menu. Doing so opens the

merge_graph dialog box. Change the settings as follows to merge these four bar graphs into one

graph window.

M Graph Manipulation: merge_sraph

click this button to add the

Dialog Theme Freview
four bar graphs you to
Description  Merge selected graph windows inta one graph want to merge 1 _I_I_I
=3 .
Merge I Specified L I
Graphl
Graph2
Graphs Graph?
Graphd |+
Keep Source Graphs
Rearrange Layout
E] Arrange Settings
Nurmber of Rows 2
MNurnber of Colurnns 2
Add Exlra Layerls] for Grid ( uncheck this check box
K.eep Layer Aspect Fatia [F]
Link Layers
Show Axes Frame [F

[ Spacing (in % of Page Dimension)
Harizontal Gap 1]
Vertical Gap 10
Left Margin 15
Right hargin 10
Top Margin 10
Bottom Margin 15

H Page Setu

| Orientation Partrait v

width a8
Height 11
Unit inch v

hd
C=J(e=) ¢

12. In the merged graph, add text boxes: ?Percent? and ?Age (years)?, as axis titles of the upper

and lower graphs. Also add some other text boxes, such as a graph title: ?Figure 1. African

population by five ? year age groups and sex, 2010 versus 20507, to better describe this graph.
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3.3.4 Bar and Scatter Plot with Error Bar
Summary

Below graph is made of bar chart and scatter plot.

7~/ The YWhole Province

The South Area

Fens| B {Other Parts in the Province except the South Area)

N
= §—|
- | SN
|
= N - : I
£ ]
Ll
L Cu E— /
o
F -
@
= Fe- N /
i
.E |
lq: f'-.-"|ﬂ— | | | — //
I L T 1
-80 -B0 -40 -20 0 20 40

The Whole Province (Precent(%))

Minimum Origin Version Required: Origin 8.0 SRO

What will you learn

Steps

How to add a scatter plot to a bar graph

How to set the Plus and Minus error bar

Download the source data file from our ftp and import it into Origin.

Right-click the col(C) to select Set as: Y Error from the context menu.

Highlight Col(A), col(B) and col(C), select Plot: Column/Bar/Pie: Column from the main

menu to plot a column graph with Y error bar.

B0
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(I The Whole Province

20

=
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=
|

The whole Province (Precent{%m
i .
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Fe Cu Zn B
Available Trace Elerrents

Active the graph window, and then select Graph: Exchange X-Y Axes.

[-The Vhole Province

Available Trace Elerments

T T T T
-G0 -0 =20 u] o 40

The Whaole Province (Pracent (%)

Graphing

Highlight the col(D) in the worksheet and then active the graph window again. Select Graph:

Add Plot to Layer: Scatter from the main menu to add the col(D) as scatter to the column

graph.
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8.
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[ The YWhale Province

Fe

Available Trace Elements

-80 -B0 a4 20 0 20 a0 0
The Whole Province (Precent(%0n

Double-click the column graph to open the Plot Details dialog. Set the Color and Pattern

options in the Fill group of Pattern Tab as below.

Il Plot Details - Plot Properties

= (3 Graphi Pattern | Spacing | Label
=¥ Layerl

& 2Ll D Border Fill
v [BookZ]sheet]! "dvalable Trace Elements"[x<)

[v [Book2]Sheetll “Available Trace Elements'[+], Color - Black Color

Pattern

I:l MNaone

77 Sparse -
Paten Coer I Avtonate_ |

Width Width 05 v

[ Increment Pattemn

Select the scatter plot in the left panel, then set the Symbol as below. Then click OK button
to close the dialog.

I Plot Details - Plot Properties

= (3 Graphi Symbal | Drop Lines | Label
[=h-[w Layerl

[v [Book2]Shest!! “Available Trace Elements"[4), Preview .
[ [BookZISheetl! "available Trace Elements"[<), . Size
[¥ (JBook2]Sheetll "Available Trace Elements (D SR S

Active the graph window, hold the Ctrl key and select the first bar to set its pattern as

Dense as below from the Style toolbar.

224



Graphing

A~ 2-4-

Scw |1 v B o » |05
|:|N|:|ne

= Graph ] Dense
1 Coi) Medium
|t:'f"' <1 TheYh —
® § ] Mediurm
] Fooe] Sparse
= ]
-'l:IE_.'I. £n /. Ry
=
[uk}
w
E Cu- » —
(v
= v
Lei]
E Fa -—_
T o
* - / (ITTTTTIIT Mtecivarn
M * |I|:|I|] Sparse
@ & m om0 om EEEE Medium
The¥yhole Province (Precenti®)) |[HHH] sparse

9. Delete the legend, then select Graph: New Legend from the main menu to add a new legend for
graph.

10. Right-click the legend to select Properties from the context menu to open the Objects

Properties dialog. Set Background as Black Line. Then edit and move the legend as below.
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[7] The Whole Province
m  The South Area
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Y Error and Label accordingly.
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Highlight column 2 and select Plot: Column/Bar/Pie: Column to create a column graph.

Use Plot Setup dialog to add a new data plot into your graph

3.3.5 Column Graph with Error Bars

Summar

This custom graph illustrates how Origin can include error bars along with its data plots. The same Y

data is plotted twice, once as a scatter plot and again as a column plot. The error bars are attached to
the scatter plot in this case. Error bars can be included in the graph in both the Y and X directions.

What you will learn

Create and customize column graph

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj. (If you don't have the

Project file, please download the data file from here)

Open the Project file, and browse to the folder Graphing: Column and Pie: Column with Error Bar.

1.

Active the worksheet and make sure the column type as X

2.

With the graph window active, select Graph: Plot Setup to bring up the Plot Setup dialog. We

3.

will add the scatter and error bars from this dialog as below:
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M Plot Setup: Configure Data Plots in Layer
Awailable Data:

|W0rksheets it Folder NS

— Sheet Colz |Rows | File Mame | File Date

i&2 Column Graph with Error Bar Data mm_-

nstuchionz ~ web Link 1 1
[JInelude Shortcut Page | -
Flot Type: Show(S][ [Book01]Data = b
Line * Y | wEr | L | Column Long Mame | Comments Paszition
5 Fl ‘ i From#5tep= 1]
Ling + Syrbal Tl [ Bin 1
Colurmn / Bar F Cont 2
Bubble \% F] 3
Color Mapped Ll 4
Bubble + Color M apped
— _"“\I
Flat List: Drag entries in 13t column to reorder or to move between lapers. [ Replace H - fdd = ]/' v
Flat R ange Show | Plat Type Legend
= Layer 1 [ IRescale

m [Calumn Graph w.._mor Bar D ata]l atal "Bin "Count' ') [1%511%] 1 « Column / Bar - Count

Ui, [Column Graph w...ror Bar D ata]D atal "Bin' <), "Count[7) [1%11%] 1« Scatter Count
Ui, [Colurn Graph w...rior Bar Data]Datal "Bin'' (<), "Count™[v), CWEr) [1%117 1« Error Bar C

< | &

Ok Cancel Apply

Click the Add button to add scatter data to column plot. Then click OK to go back to column
graph window.

Double-click the columns to bring up the Plot Details dialog to customize the graph in Pattern
tab as below:

Fil
BilColr  [_] LTelow |

Eattern @ Spa[ge gt
Pattern Calar - [aray |

Width 05 v|

[ Increment Pattern

Double-click the Y axis, and set the Vertical axis scale From 0 To 35. Then active the Grid Lines
tab, enable Horizontal Major Grid with Dash line. Then check the Opposite checkbox for both
Horizontal and Vertical axis.Go to the the Tick Labels tab, choose the Bottom icon from the left
panel. Choose Text from dataset from the Type drop-down list and choose [BookO1]Data!D
from the Dataset drop-down list. Click OK to apply these settings.

Delete or customize the legend and axis title as you need.
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3.4 Multi-Axis Multi-Panel

3.4.1 Double Y
Summary

This tutorial will show how to create a graph with double Y axes.
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What you will learn

e Create a graph with double Y axes
e  Customize settings of data scatters
e Change axis scale, type, title, etc.

e Update legend

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

1. Open the sample project <Origin Installation Directory>\Samples\Samples.opj, and then browse
to the Graphing: Multi-Curve: Double-Y folder in Project Explorer.

2. Highlight four columns in the data worksheet, then choose menu Plot: Multi-Curve: Double-Y
to create a graph with double Y axes.

3. Customize settings of data scatters.

O Double click on the plot to open the Plot Details dialog. In the left panel, select the
plot in Layerl, and then set the plot type as Scatter, symbol as Triangle and size
as 10.
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M Plot Details - Plot Properties

& [ Grapht Symbol | Drop Lines | Label |
=¥ Layer1
¥ (Book1C]Shestl! "Transition'X), "Deposiion' T ) _
v Edge Thickness | Default v
Syrnbal Color - Automatic
Transparency J— °/°
[ Overlapped Points Offzet Platting
[ Shaw Canstruction
3] >
N
Plat Type Gcatter VB ’W’olkbook] [ oK l ’Eancel] ’ Apply ]
-

O Choose the Annealing plot in Layer2, then change the Plot Type, Size and Color as
below.

Il Plot Details - Plot Properties

) iy Graphe Symbol | Drop Lines | Label |
=¥ Layer

[v [Book1CISheet1l "Transition' ), "'Deposition(y

9V Lae2 Preview :
(¥ [Boak1C]Sheetl! ' Transtion (<], "Annealing T2 v T —_—

[ [Book1C]Sheetl! "Transition' (], “Snnealing [

Transparency J— =

[ Overlapped Points Offset Plotting

[ Show Construction

< >

Flat Type C |Sc:atter D ’ Workbook ] ’ ok ] [ Cancel ] Apply

O Choose the Err plot in Layer2, then change Color to Gray in the Error Bar tab.
O Click the OK button to finish scatter settings.

Double click on X axis, in the opened dialog, select the Scale tab and change From 92 To 83
with Increment of -2. Then choose the Title & Format tab and set Title to Transition
Temperature (K). Click the OK button.
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X Axis - Layer 1

Tick Labels [ Minar Tick Labels I Custom Tick Labels |

m‘ | Title & Farmat || Gnd Lines || Break |

Selection: —.
rom |92 | G@Ement -2

o |331 O # Maior Ticks
th Type Linear “ # Minar Ticks
ertical

FRescale i Marmal 'U" First Tick I:I

Ticks Locatian

[ ] Major Ticks From D ataset

[ ] Minor Ticks From D ataset

] 4 ][ Cancel ] Apply

X Axis - Layer 1

| Tick Labels kinaor Tick Labels || Custom Tick Labels |
| Scale | | Grid Lines [ Break |

Selection: Show Az & Ticks
Ti Transition Temperatum ajor Ticks Out  »

Color & [ Black | Minor Ticks Qut v

b ajor Tick Length PercentNalue:I

Apply To
Left [] Calor [ Ticks
:_,."{"L [ Thickness [ Tick Length

[ ()4 ] [ Cancel Apply

Double click on the left Y axis, in the opened dialog, do the same thing as last step (step 4), but
with scale type of Log10, scale From 1E-4 To 100, Increment of 1, and Title to Deposition

Pressure (Torr).
Double click on the right Y axis, in the opened dialog, do the same thing as step 4, but with scale
From 765 To 795, Increment of 10, Title to Annealing Temperatrature (\+(0)C), and both

Major Ticks and Minor Ticks to In.
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7. Click the legend to select it and then choose the Properties from the right-click menu to open

the Object Properties dialog. Change Background to Black Line, and in the text field, enter
the following text.

\I(1.1) As Grown
\l(2.1) Annealed

B Object Properties

@nd | Black L@ []Uze Systern Font ak

[ ] Center Multi Line
1]
Raotate [deq.] W [J'white Out Cancel
Tah . ] &pply formatting to all labels in laver | Sat Default

(T Do tis v Aeeck [N B T U X x T
a— e

'ﬂ.lﬁ.ﬂ fAs Groun
1{2.1) Annealed|

A As Grown

= Annealed

8. Move the legend to the proper position.
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3.4.2 3Ys Y-YY
Summary

Graphing

This tutorial will show how to create a graph with three Y axis, one left Y axes and double right Y axis.

Characteristics ef Samples romn Under D ifferent Conditions

az an =t} =13 =13 82
100 T T T T T
E ‘:
& A= Grown
10 & B Annealed | 7a0

) 3 - —a— AT
= ]
':(- -
bt} L I
=R |
@ ] F Y
B s ] } N
o0 " l ]
5 &
% F
2o & l
& s ]

1E-3 4 J J_ J 77

1
1E-4 T T T T T T
a2 ap a8 =15 Gl a2z

What you will learn

Transition Temperature (K}

e Create a graph with three Y axis, one left and double right

e  Customize settings of data scatters

e Change axis scale, type, title, etc.

e Show a axis

e Update legend

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

Annealing Temperature (°C)

AT (K

1. Open the sample project <Origin Installation Directory>\Samples\Graphing\Sample Graphs.opj,

and then browse to the Graphing: Multi-Curve: 3Ys Y-YY folder in Project Explorer.

2. Highlight all columns in the data worksheet, then choose menu Plot: Multi-Curve: 3Ys Y-YY to

create a graph with three Y axes, one left Y and two right Y.

3. Customize data plots.

O Double click on the plot to open the Plot Details dialog. In the left panel, select the

plot in Layerl, then change the plot type, symbol and color as below.
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Ml Plot Details - Plot Properties

= i Graph —
- [v _Lapar Symbol |Drop Lines | Label |
[¥ [BookZ2C]Sheetl! 'Transition"[<), "Deposition'! )

[V Layer3
+ ayer. v Edge Thickness

Symbaol Color

Default

Tranzparency J— x

[] Overlapped Points Offzet Platting

[ Show Construction

< >

Plat Type GSoatter D [ Warkbaok ] [ oK ] [ Eanoel] Apply

O Choose the Annealing plot in Layer2, then change the plot type to Line + Symbol.

In the right panel, go to the Line tab, set Connect to No Line.

I Plot Details - Plot Properties

Draw Line Behind

& ? galﬂﬁeﬂ | Symbaol || Drop Lines || Label |

v [Book2C]Sheetl! "'Transition"[<). "D eposition' T

=¥ Layer2 Symbal/Line interface
[ (Bock2ClSheetl! "Transition (<), “Annealing T et 4 e
[¥ [Book2ClSheetl! "Transition 4], Anneaing Y el

[+ Layerd Diraw Line in Front

Transparehcy J— oAz
Fill rea Under Curve

£ >

Plot Type @_ine+8ymbol VD [Workbook] [ oK ] [Eanoel] [ Apply ]
——

O Choose the Err plot in Layer2, then change color to Black.
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Ml Plot Details - Plot Properties

= Graph2 Error Bar
=-[v Layerl
[ [Book2C]Sheet1! "Transition' (<], "D eposition' [
=¥ Layer2

Dataset Mame: Book2C_En

[v [Book2Cl5hes
¥ [ Style Diirection
[¥ Layerd Connect Mo Line v Plus
@0[ - 3 Minuz
[ Enmor Bar
Like Width |0.5
() Absolute
CapWidth O Relative
[ Through & yrmbal
[ &pply to Layer
At which datapoints to draw | Follow Symbol A |

L 7]

Fallow Symbal/Line Transparency

<

Plat Type: Eror Bar ’ Workbook] ’ 0K ] [Cancel] ’ Apply ]

| %

O Choose the plot in Layer3, then in the Symbol tab of the right panel, change the
plot type to Line + Symbol and symbol to solid circle.

I Plot Details - Plot Properties

= = Graphd | Line " 5ymboly Drap Lines | Label |
=¥ Layerl

¥ [Book2C]Sheetl! "Transition''f<), "D eposition’y

=¥ Layer2 Preview Size

v [Book2C]Sheetl! "Transition''f<), “Annealing v’ ]
[¥ [Book2C)Shest!! “Transiion <], "Annealing T Edo=flhickness

=¥ Laper2 A !
Sumbal Col - utamatic
v [BookzClSheet!! Transition' <), "Differentialp halliot ol

[[] 0verlapped Paint: Offzet Plotting

Fallow line tranzparency

[ Shaw Construction

at >

Plat Type @ine+8}lmbol @ [Workbook] [ ak. l ’Cancel] ’ Apply ]

O Select the Line tab when the plot in Layer 3 is selected and change Connect to B-

Spline.

235



4.

Tutorials for Origin 8.5.1

Line .}Syml:u:ul | Drop Lines | Label |

Symbol/Line interface

@mect g B-Spline ‘G
= Gap to Symbal
Sl — Soid 4 Diraw Lire in Front
idth |D-5 W’ | Diraw Line B ehind
Colar B Ele |

Tranzparency Ji %

[]Fill rea Under Curve

Double click on X axis, in the opened dialog, select the Scale tab and change From 93 To 82

with Increment of -2, and select Manual for Rescale. Then choose the Title & Format tab

and set Title to Transition Temperature (K). Click the OK button.

X Axis - Layer 1

| Tick Labelz || Minor Tick Labels || Cuztom Tick Labels |
Scale | Tithe & Format || Grid Lines || Break. |
Selection:
From a3 (%) Increment -2
| | 2___])
To |E=2 | ) # Major Ticks
F;“u"'kh Tupe Linear 5 # Minaor Ticks
YWertical
@scale i@ Manual v First Tick I:I

Ticks Locatian

[ ]t ajor Ticks From D ataset

[ ] tinor Ticks From D ataset

k. ] [ Cancel

Apply
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X Axis - Layer 1

Tick Labels binor Tick Labels Custom Tick Labels
Scale | Title & Format | Grid Lines Break

Selection: Show Axis & Ticks
(@ ‘ranzition Temperature [_EI)M ajor Ticks Out

Coor & [ Black | Minor Ticks Out

M ajor Tick Length PercentNalue:

Apply Ta
Left [ Colar [ Ticks
E_,-'\{"u [] Thickness [] Tick Length

[ ] 4 ][ Cancel ][ Apply

Double click on the left Y axis, in the opened dialog, do the same thing as last step (step 4), but
with scale type of Log10, scale From 1E-4 To 100, Increment of 1, and Title to Deposition
Pressure (Torr).
Double click on the right red Y axis, in the opened dialog, do the same thing as step 4, but with
scale From 765 To 795, Increment of 10, Title to Annealing Temperatrature (\+(0)C).
Double click on the right blue Y axis, in the opened dialog, do the same thing as step 4, but with
scale From 0 To 6, Increment of 1, Title to \g(D)T\-(c) (K).
Show the top axis.
O Double click on the bottom X axis, in the opened dialog, select the Title & Format
tab and then choose Top from the Selection box. Check the Show Axis & Ticks

check-box.
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X Axis - Layer 1
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Apply Ta
Left [] Color [ Ticks
ERA S [ ] Thickness [ ] Tick Length
Right

| Tick Labelz [ binor Tick Labels || Cuztom Tick Labels |
| Scale | | Grid Lines || Break. |
Selection:  <[¥] Show Awis & Ticks_—>
PV Tile | | Major Ticks In v
Color . . Black | Minar Ticks I w

M ajor Tick Length PercentNalue:

[ Ok ][ Cancel ]

Apply

O Switch to the Tick Labels tab, check the Show Major Labels check-box.

X Axis - Layer 1

| Scale l Tithe & Format || Gnd Lines ||

Break |

@ | kinar Tick Labels | Custom Tick Labels |

Selection: [+#] S hiow M ajor Labe

[ ]Font [ Paint
[ Color [ ]Bold

L@ Type | Numeric v | Display | Decimal1000  + |

Battom Divide by Factor I:I
Fant |Default: Arial V| []5et Decimal Places I:I
Colar A ..-'l'-.uh:u | Prefix I:I
[JBod  Faint [18 sufie ||
Apply To

[ OF. H Cancel ]

[ Apply

Click the legend to select it and then choose the Properties from the right-click menu to

open the Object Properties dialog. Change Background to Shadow, and in the text field,
enter the following text. Then move the legend to the proper position.

\l(1) As Grown
\l(2.1) Annealed



\I(3.1) \g(D)T\-(C)

X]

Bl Object Properties

@nd Shadow __}m IJse System Fant 1]
[ ] Center Multi Line
1]
Raotate [u:leg.] [J'white Out Canicel
Tal:u Size [ ] &pply formatting to all labels in laver | Sat Default
| Fp Default Aial v Ak |N B I U~ x T
— i —

_J)([ﬁ} fis Grouwn
|\1{2.1) Annealed|
3.1) \g(D)T\-(C

A As Grown
B Annealed
*— &TC

Graphing

10. Add a text with Characteristics of Samples Grown Under Different Conditions as the graph title.
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3.4.3 Multiple Layers with Linked Axis
Summary

This tutorial will show how to merge four graphs to one graph, which contains multiple layers with
linked axis.

406 . T
Wertical Wertical Certer
400
386
1]
386
FrT
Horizontal Center
a0 Horizortal
6
o
o
L
386
=0 f—r—or—ab-—or—m+r—-a-—our—a-—1r—1T—r——tT—T"—TT"T"T
818 821 5-24 §-27 8-30 813 821 5-24 827 830 82

What you will learn

e How to make a Line + Symbol plot

(] How to merge graphs

How to link axis of layers

. How to customize axis

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

Open the sample project, open the folder Graphing: Multiple Layers in the Project Explorer .

2. Highlight column Valuel and make a graph by selecting Origin menu Plot: Line + Symbol: Line
+ Symbol.

3. Activate the graph, select the legend and choose Properties from the context menu. In the
Object Properties dialog, change the Background to White Out, Size to 36 and put the
following text to the text field. Click the OK button. Move the legend to the right position.

\b(Vertical)
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X

B Object Properties

Backgrnux [ ]Use Spstem Font ak.
Fotate [u:leg.] EE:;::SLTH Line Caricel
Tablul (Size 6 2 [ Apply farmatting to all labels inlaver | Set Default
Ty Default Aria v Apek |N B I U~ x T

ertical

4. Double click on the open white space in layer of the graph to open the Plot Details dialog.
In the left panel, select Layerl. Activate the Background tab in the right panel, choose LT

Gray for the Color. Then select the plot in Layer1 from the left panel, under the Symbol
tab in the right panel, set Size to 15 and Symbol Color to red. Switch to the Line tab,

choose Step Vert from the Connect drop-down list and set Width to 4.

Ml Plot Details - Layer, Properties

=" ri . -
= |7 - @ackgrounﬂ Size/Speed || Dizplay | Stack
+ aper
@m

Gradient Fll
Mode

Calar

Direction
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I Plot Details - Plot Properties

= 3 Graph8
=-v Layer

¥ [Book1D]Shestl! Datafs), Value1(v] [1:500°)

| Line ({ Symbol 1Dr0p Lines || Label |

Presview

Edge Thickness Drefault b

. @mbol Color - Red )

=

[] Overlapped Paint: Qifzet Plotting

Fallow line tranzparency

[ Shaw Construction

Flot Type Line + Symbaol

v| [Workbook] ’ Ok ] [Cancel] Apply

Il Plot Details - Plot Properties

= 4 Graphg
=-[w Layerl

Line hSymboI | Drap Lines | Label |

'z Symbol/Ling interface
,\-C_onnect L Stepert “

Gap to Symbal

Diraw Line in Front

Shle | — Solid v|

width 4 v

Calar [ e
Tranzparency J— b4

I Fill &wea Under Curve

Diraw Line Behind

Flat Type | Line + Symbol

v| ’Wolkbook] [ k. l ’Cancel] Apply

Repeat step 2 to step 4 for column Value2, Value3 and Value4 respectively. For each column,

the legend text and Connect drop-down list will be different, listed below.

For column Value2:
legend text = \b(Vertical Center)
Connect = Step V Center

For column Value3:
legend text = \b(Horizontal)
Connect = Step Horz

For column Value4:
legend text = \b(Horizontal Center)

Connect = Step H Center
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6.

Graphing

Activate a graph and then select Origin menu Graph: Merge Graph Windows to open the
merge_graph dialog. Change the settings as the following image shows. Then click the OK

button to merge these graphs.

B Graph Manipulation: merge_graph

Dialag Theme ﬂ
Description  Merge selected graph windows inta ane graph
1. specify the created fou ~
Merge graphs for merging / -
Graphs o> ( ;
et
Keep Source Graphs D 2. uncheck this, do not
e L keep source graphs
B Amange Settings
MNurmnber of Fows |2 ‘1 |
MNurmber of Calumnns |2 _;j |
Add Extra Layer(s] for Grid 3. arrange by 2%
k.eep Laver Aspect Fatio ]
Link. Layers |
Show dxes Frame
Overlapping axesfticks are hidden
[l Spacing [in % of Page Dimenzion)
Horizontal Gap ) |EI ‘1 |
Yertical Gap4' gap IS ZEro I:Ij |
Left Margin |‘T5 |
Right Margin 10 |
Top Margin | 10 |
B attom Margin | 15 |
[+ Paae Setun .
)l >
ak. ] [ Caticel l ﬂ

Activate the new merged graph, choose Origin menu Graph: Layer Management to open
the Layer Management dialog. In the Layer Selection panel, rename the layers by double
clicking on the name and reorder the layers by clicking on the layer index and dragging up
and down. Make sure the final layers' names and order are the same as the image shows

below (In the Preview panel, the layers' indices and positions can be shown).
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M |ayer, Management

1 -
Layer Selection 1 2
‘whe i al Wertical Center L
Marne 1 2 2 i

1 Vertical
2 Wertical Center — o
3| Horizontal i

1 o

Horizontal
E

[EH

|:4:| Horzontal Certer

)

e the orders”bf Iayer
should look like this
Title
Tick | ahel [ b
|D|:|uh|e click layer names to rename. Bight-click to delete. Drag on the Row Header to reorder.
[ ude J[ ok J[ caeel ] click this button to show or hide Preview panelb

In the Layer Selection panel, press Ctrl key on the keyboard to select the following layers:
Vertical Center, Horizontal and Horizontal Center. Go to the Link tab, select 1 from the Link
To drop-down list. Then both X Axis Link and Y Axis Link are set to Straight(1 to 1).

Then click the Apply button.

M Layer Management

| Add || Arrange || Size/Position || Eil"lk } | Anes || Displa_l,J|

Layer Selection
M ame Lirk to

8wz Link | Straight(1 to 1) b
Y Awiz Link | Straight(1 ta 1) v

]

Unitg

|Duuhle—click layer names: to rename. Right-click to delete. Drag on the Row Header to reorder. |

[ Unda H Q. H Cancel ] ﬂ

9. Go to the Axes tab, select Vertical layer from the left panel, then check all Axis check-boxes
under Bottom branch, Left branch, Top branch and Right branch. Also, uncheck the Title
check-box under Bottom branch and select In for Tick drop-down list under Top branch.

Click the Apply button.
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M | ayer Management

Graphing

Layer Selection

| 4dd | Awmange | Size/Position | Link | A%es | Display|

Huorizontal Center 1

B Modify Axes

H Bottom

e [D
Tick Label []
Farmula

Example: 2 * x

Left
E Top
Bis
Tick In w
Title [Fl
Tick Label []
Farmula

Example: 2 *x
Right

graph to source graph.

LIze the Apply buttons on each tab to update your preview graph. Use the OK button to apply the changes in preview |

[ undo |[ oK

][ Cancel l

>

10. Select Vertical Center layer, in the Axes tab, Bottom branch, Left branch and Right branch

share the same settings. And settings for Top branch shows in the image below. Click the

Apply button.
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M [ ayer Management

Layer Selection

| Add || Arrange || Size/Pozition || Link [ Ares | Displa_l,.l|

Mame

| Lirk ta |

—

Wertical

3| Horizontal
4| Horizontal Certer

1

¥ Scale [Linear ¥ ~
=l Bottom 1
Title IFI
Tick Label []
Farmula
Example: 2% %
Let
H Top
Auis
Cick In v
Title il =
Tick Label []
Farmula
Ewariple: 2
Right
!

|Douh|e—click layer names to rename. Right-click to delete. Drag on the Row Header to reorder.

[ Unda ] [

ok ][ Cancel ]

>

11. Select Horizontal layer, in the Axes tab, check the Axis check-boxes under both Top branch
and Right branch. Click the Apply button.

Layer Management

Layer Selection

(add | Arange | SizefPosition | Link | Axes | Display|

MName

| Link ta |

|1 Vertical
2 Vertical Center
rital
4| Harizontal Center

1
1
1

s
E Modify Axes =
* Scale | Linear “ |
¥ Scale | Linear “ |
Battorm
Left
Bl Top
Title [F]
Tick Label []
Farmla
Example: 2% 4
Right
(| Aeel | v

Uze the Apply buttons on each tab to update your preview graph. Use the OK button to apply the changes in preview
graph to source graph.

[ Unida ] [

Ok, ][ Cancel ]

>

12. Select Horizontal Center layer, in the Axes tab, uncheck the Title check-box under Left

branch and check the Axis check-box under Top branch. Click the Apply button.
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Graphing

Laper Selection

Marme | Link ta |
|1 Vertical
| 2 Vertical Center 1
3| Horizontal 1

| Add || Arrange || Size/Pozition || Link [ Ares | Displa_l,J|
Y Scale | Linear w | A
Battarn
B Left
Auis
Tick  |Mone v/
( Title )
Tick Label []
Farmula
Ewarmple: 2 =%
B Top
Tie [ 1
Tick Label []
Farmula
Example: 2% %
Right
ERp, 3

graph to source graph.

Uze the Apply buttonz on each tab to update your preview graph. Use the OK button to apply the changes in preview |

[ Unde [ ok

][ Cancel ]

13. Click the OK button to

close the Layer Management dialog.

14. Double click on the X axis of the lower-left layer to open the X Axis dialog. In the Scale tab,

select Horizontal from the Selection panel, change From, To, Increment and Minor Ticks

as the following image

shows.
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X Axis - Horizontal

| Tick Labels [ Minar Tick Labels I Custom Tick Labels |
Scale | Title & Farmat || Gnd Lines || Break |
Selection:
994-3- | @rement
|1994-a-2 | O # Maior Ticks

th Type Linear “ # Minar Ticks
ertical
Fescale | Momal First Tick I:I

Ticks Location
[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset

] 4 ][ Cancel ] Apply

15. Select Vertical from Selection panel, change the settings as the following image shows.

¥ Axis - Horizontal

| Tick Labels || kinar Tick Labels || Eustu:um Tick Labels |
Scale | Title & Format | Grid Lines Break
Selection: ==
From |3EEI @lincrement

H arizontal o |4':'5 O # Major TICkS

h Type Linear Biblinciichs -1
Yertical :I
Fescals 4 Mommal Frst Tick

Ticks Locatian
[ ] *ajor Ticks From D ataset
[ ] timar Ticks From D ataset

k. H Cancel H Apply

16. Go to the Tick Labels tab, select Bottom from the Selection panel, set Type to Date and
Display to 1/2.
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18.
19.

20.

X Axis - Horizontal

Apply To
[ ]Font [ Paint
[] Color [ ]Eald

| Scale l Tithe & Format || Gnd Lines || Break.
Tick Label:> | Minar Tick Labels | Custorn Tick Labels
Show b ajor Labels
(Type |Date v| Display |‘|,-'2 sa)
Fant | Drefault: Arial e |

Calar f"L.BIack | Prefis I:I
[]Bold Point |18 w Suffis |:|

[ Ok ] [ Cancel

Apply

Graphing

17. Go to the Custom Tick Labels tab, select Bottom from the Selection panel, choose Hide

for the At Axis End.

A Axis - Horizontal

| Scale || Title & Farmat || and Lines {

Break

| Ticklabels | MinorTick Labels | (_Custom Tick Labels )

Show M ajor Labels

B attom Harizantal IZI

Fotation [degree] |EI

rﬁ Ticktolabel | CenterDefaull %  yertical
Top Special Ticks

Auto Hide Show Manual Labels

Labels Stay with Az
Offzet in % Point Size

o]

§ AtdwizBegn & O O O |

Left aaisEnd O @O O

@é Special ® O O & |

Right At i W alue |:|

[ Ok, ] [ Cancel

] [ Apply

]

Repeat step 14 to step 17 for the X axis of the lower-right layer.

Select the labels of X axis and Y axis, then in the Format toolbar, change the size to 30 and click

down the Bold button.
Change the Y title to Price and then set size of X and Y title to 36.
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3.4.4 Stack Lines by Y Offsets

Summary
This tutorial will show how to create a graph with stack lines by Y offsets.

it et e

2500

T T T T T T T T T T |
1] 2 i 5] -] 1]

What you will learn

e How to create a graph with stack lines by Y offsets
e How to customize a rectangle object

e How to add new XY scaler

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

1. Open the sample project <Origin Installation Directory>\Samples\Samples.opj, and then browse
to the Graphing: Multi-Curve: Stack Lines by Y Offsets folder in Project Explorer.
2. Highlight all columns in the data worksheet of Book6A, then choose menu Plot: Multi-Curve:

Stack Lines by Y Offsets to create a graph with stack lines by Y offsets.

3. Delete the following objects by selecting them and then pressing the Delete key on your

keyboard:
Legend

Y axis

Y axis labels
Y axis title

X axis title
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5.

4.

= Graph1

Graphing

Double click on the X axis to open the Axis Properties dialog. In the Scale tab, make sure

that Horizontal is selected in the Selection list. Change To to 10. Click OK to close the

dialog.

X Axis - Layer 1

Selection:

Tick Labels [ Minar Tick Labels | Custom Tick Labels
@ | Title & Farmat || and Lines || Break

| 0

| (%) Increment

1a

O # Major Ticks |:|

Linear w

# Minor Ticks

Rescale | Warmal >

First Tick I:I

Ticks Location
[ ] Major Ticks From D ataset
[ ] Miner Ticks From D ataset

k. ] [ Cancel Apply

Click the Rectangle button on the Tools toolbar and then create a rectangle on the graph.
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Double click on the rectangle to open its properties dialog. Change the following settings.

Fill Pattern tab
Fill Color = LT Yellow

Object Properties

| Dimengsions || Eu:untru:u||

1 Set Default

Apply to...

Fattern |:| Hone w

I1ze Border Color

Window

Pattern Calor

Fattern Wwidth

] 4 l[ Cancel ][ Apply

Dimensions tab

Units = scale
Left = .25
Top = 9000
Width = 3.5
Height = 4000

Object Properties [’E

| Border | Fil F'attern| Dimenzionz |En:nntrn:nl|

@s zoale w ) []keep aspect ratio

azitian Size

Top oo

Reset to Mative Azpect Ratio ]

(1] 4 ] [ Cancel Apply
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Click OK to close the Object Properties dialog.

Select Graph: New XY Scaler from the Origin menu to create a new XY scaler.

Double click on the scaler to open the Scaler Properties dialog. Set the following properties in
the dialog:

Font Settings branch

Font Size = 24

X branch
Length(Scale) = 2
Title = 2

Y branch

Position = Right
Length(Scale) = 2500

Title = 2500

X (in the Offset branch under the Title Properties branch) = 10

253



Ml Scaler Properties

[Fl Font Settings 2
Faont |'-'ﬁ‘ Aial 4 |
ant Gize |24 __Q']‘__‘_;
Eold ]
Italic: ]
Underline ]
=
Fozition Bottomn w
—
Lengthieae 2 > |
width 1 |
I —
@ FE—
Title Properties
Arrow
=y
Dzition o
ength[Szale] __,_,-/ |
wwidth 1 |
T -
E Title Properties
Rotation Angle
Colar . Black. |
Bl Dffset [3 of Laper
i wo o |
¥ 0 |
Alignment
'I‘ ."‘.rrnu.l !
A | *
[ Apply ] [ ] l [ Cancel ]

10. Click OK to close the Scaler Properties dialog.

11. Move the Scaler object onto the rectangle you created.
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3.4.5 Vertical 2 Panel Line

Summary

This tutorial will show you how to merge two graphs and how to customzie them.

=l Vertical 2 Panel

Graphing

B[=1E9

2]
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Minimum Origin Version Required: Origin 8.0 SR6

Steps

1. Create a new worksheet. Import the data.

ertical 2 Panel Line. dat

A B [S4y] oo E) Fi) G H 25
Long Mame Year All Persons | All Males |All Females Black Males VWhite Males Black Females White Females
Units
1 1964 423 51.6 34 a3.2 a0.8 321 343
Z 1974 372 4249 324 a4 4.7 354 323
3 19749 334 37.2 30.3 441 36.4 30.8 306 —
4 1983 322 34.7 29.9 41.3 341 1.8 301
5 1985 30 321 28.2 3849 1.3 30.7 283
4 1987 28.7 31 26.7 38 304 7.2 272
7 1940 254 28 231 312 276 204 2349
3 1991 5.4 274 136 347 27 231 242
] 19492 6.4 282 4.8 32 28 234 257
10 1993 s 274 2T 332 27 19.8 237
11 1994 254 278 233 334 27 A 211 243
12 v
IIE'\Vellical 2 Panel Line / || < |*

2. Select column 2 to column 4. Click the Line + Symbol button on the 2D Graphs toolbar.
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The first graph should look like
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Go back to the worksheet. Select column 5 to column 8 and then click the Line + Symbol
button on the 2D Graphs toolbar to create a new graph. The second graph should look like
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3. To merge two graphs, select Graph: Merge Graph Windows from the menu. Accept the
default settings. Click OK to merge two graphs. The merged graph should look like
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4. Double-click on the Y axis of Layer 1 to open the Axis Properteis dialog. In the Scale tab,

set the dialog options as the screenshot below.
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Y Axis - Layer 1

| Tick Labelz || binor Tick Labels || Cuztom Tick Labels |

@ | Title & Farmat || Gand Lines || Break, |

Selection:
e —__ "}
From @ )I@Increment < 1]

e ——

To 70 I} © #msiorTieks [
Type Linear w # Minor Ticks
Fescals | Nomal v First Tick I:I

\

] 4 ][ Cancel ][ Apply

In Tick Labels tab, set the dialog options as the screenshot below. Click OK to finish.

5. Delete the X title in Layer 1.

X Axis - Layer 1

| Scale ( Title & Farmat I Grid Lines [ Break |
Tick Labels | binar Tick Labels || Custom Tick Labels |
1 1 5hove Major Labels
Type s Diizplay
Divide by Factor I:I
Font Set Decimal Places I:I
Calor Prefis I:I
Bod  Point sufie ||
Apply Ta
Famt Puaint
Colar Bold
k. ] [ Cancel Apply

Set the same scale for the Y axis of Layer 2. After all of these operations, the graph should
look like
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Now, apply a theme to add a top X axis and a right Y axis. Select Tool: Theme Organizer
from the main menu to open the Theme Organizer dialog. Activate the Graph tab and

select the Opposite Lines from the table. Then click the Apply Now button. Click the Close

button to close the dialog.

B Theme Organizer |2|E|
A spstem theme can be applied automatically when making new graphs
Current systern theme:  Dark Colors Light Grids
Right-click to zet syztemn theme or bo choose other operations
— Apply Theme to
Graph | wiorkshest | Dialog Ry
Iame Size Date Path - | Current Graph - |
Dark Colors & Light Grids 15  2009-04-20 16:17:00 System
FDALandscape 3 2003-04-20 16:17:00 System | Apply Maw ]
FDApartrait 3 2009-04-20 16:17:00 Swystem — =
Indicate Active D atazet in Legend 1 2009-04-20 161700 Syzterm
Might Sk H 2009-04-2016:17-00 Sestern —
nzite Lines - 11
Phuzical Rewview Letters Pt Z009-08-A0 1B 700 Spshem
Flot Group Simple Line + Symbal B 2009-04-20 16:17:00 Systern
& ) | &
Exclude increment lists [ Close ]

Select the Legend of Layerl and right-click on it to select Properties from the short-cut

menu. Then set the dialog options as following image shows:
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B Object Properties
@kgrnund | [Mane] ;])D |lze System Font k.

[ ] Center Multi Line
1]
Fotate (deg)[0 v Clwhie Out Cancel
Tablg # { Size |14 [w j Apply formatting to all labels inlayer | Set Default

|Tﬂ‘_' Diefault: Aial v| ﬁ.BIack N EBIUS®X=<=x T
R1(1) %(1) A\1(2) %(2) \L(3) %(3))

AllPersons —®— AllMales —#&— AllFemales

Move the legend to the position as the sample image shows.

Click the Line button on the Tools toolbar and draw a line on the Layer 1 as the sample image
shows. Hold down the SHIFT key while drawing to ensure that the line is vertical. Double-click on
the line to open the properties dialog of the line object. In the Line tab, select Dash with the
Type drop-down list. And enter 2 in the Size edit box. Activate the Control tab. Select both the
Horizontal Movement and the Vertical Movement check boxes. Then click the OK button.
Repeat steps 6-7 for Layer 2.

Click the Text button in the Tools toolbar. Then click in the middle of the graph and enter
Cigarette Smoking by Persons 18 Years and Over in the United States to add a title for
the graph. Double-click on the Y axis title of Layer 1 and Layer 2, then enter Percent Who
Smoke in them.

The graph should look like
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=l Vertical 2 Panel
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Sample Data

Download the Vertical_2_Panel_Line.txt file from
http://www.originlab.com/ftp/graph_gallery/data/Vertical_2_Panel_Line.txt. Click the Import Single

ASCII button

1

B2 and select the file to import it into Origin.

The following table contains part of the sample data.

Year(X) All All All Black White Black White
Persons(Y) | Males(Y) | Females(Y) | Males(Y) | Males(Y) | Females(Y) | Females(Y)
1965 42.3 51.6 34 59.2 50.8 32.1 34.3
1974 37.2 42.9 32.5 54 41.7 35.9 32.3
1979 33.5 37.2 30.3 44.1 36.5 30.8 30.6
1983 32.2 34.7 29.9 41.3 34.1 31.8 30.1
1985 30 32.1 28.2 39.9 31.3 30.7 28.3
1987 28.7 31 26.7 39 30.4 27.2 27.2
1990 25.4 28 23.1 32.2 27.6 20.4 23.9
1991 25.4 27.5 23.6 34.7 27 23.1 24.2
1992 26.4 28.2 24.8 32 28 23.9 25.7
1993 25 27.5 22.7 33.2 27 19.8 23.7
1994 25.5 27.8 23.3 33.5 27.5 21.1 24.3
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3.4.6 Multiple Axis Plot
Summary

This tutorial will show you how to create a 4-Y plot and add recession bars.
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Minimum Origin Version Required: Origin 8.5.1
Steps

1. Create a new workbook and import the sample data into it.

2. Set the Format of col(A), col(C), col(E), col(G) and col(I) as Date, display as MM'/'dd'/'yyyy

in the Column Properties dialog.
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B Column Properties - [multiaxisplot]multi... Z||:,[z|

<4 Previouz
Froperties | Erumerate Labels | Uzer Tree
S
Short Hame |.-'1'-. |
Long Hame |D.-'1‘-.TE |
Units | |
Comments
H width
Colurnn Width 7 |
£pply to al [F]
El Options
Flot Designation
Format Date W
Dizplay | Cuztom Digplay W |
Custamn Display |MM'-'"'I|':|'-""}'}'}'}' v
Apply to all columns to the right ﬁ 3
] 3
Apply Cancel ()4

Place the mouse cursor near the top left corner of the worksheet. When the cursor changes
to a down-right arrow, click the left button to select the whole worksheet.
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Right-click and select Set as: XY XY from the short-cut menu to set proper plotting designations
for the worksheet columns.
Highlight all columns. From the main menu, select Plot: Multi-curve: 4Ys YY-YY to create a

plot.
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&= Graph1 : E| fE
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6. Double-click on the graph to open the Plot Details dialog. In the left panel, select the
second plot in Layer 1 and set the plot type as line and click Apply button. Then go to the
Line tab in the right panel as the following screenshot and then click Apply.

Ml Plot Details - Plot Properties

= (. Graph Line | F'attem|
=¥ Laperl
[¥ [Bookl1]Shest1l "DATE"[<). "Fersonal Saving'T
G_ [Book1]Sheet! "Recession period''[x). "He@ .
¥ Lo
 Laperd Style Salid
i
Presview
Tranzparency J— oo
/’ Fill &rea Under Curve 1;—/“’\4;
| Span vertically broken by missing w |
< >
Plat Type (|Line \D [Workbook] [ QK. ] ’Cancel] Apply

7. Go to the Pattern tab. Set the dialog options as follows and then click OK.
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Lire Pattern |

Baorder Fill

Colar | ED|D< T LT Gray )

Fattemn |:| Hone w

Pattern Calor

Stple  —

Width Width

[ Increment Pattemn

Double-click on the bottom axis to open the Axis Properties dialog. In the Scale tab,

change the dialog options as follows and then click Apply.

X Axis - Layer 1

| Tick Labels || kinar Tick Labels || Custom Tick Labels |

¢ Gcak | Title & Format I Girid Lines [ Break |

Selection:
Fra | 134011 () Increment q 10year )
Al
To\ 20151 O#tMaior Ticks |7 |

] Type Lnear v # Minor Tick{ |5 )

Yertical
Rescale | Warmal . First Tick I:I

Ticks Location
] Major Ticks From D ataset
] Minor Ticks From D ataset

k. ] [ Cancel Apply

9. Activate the Tick Labels tab. Change the dialog options as follows and then click Apply.
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A Axis - Layer 1

| Scale l Tithe & Format || Gnd Lines || Break. |
Tick Labels | kinar Tick Labels || Custom Tick Labels |
Selection: Show b ajor Labels
Type | Date w | Drizplay 1991 W |
Faont | Default; Arial W |
Top Color A ..-'l'-.uh:u | Prefix I:I
1'F .
g@ [(IBold  Point [18 |w sufie ||
Left Apply To
% [ ]Font [ Paint
3
Right [] Color [ ]Eald
[ ] 4 ] [ Cancel Apply

10. Activate the Title & Format tab. Select Top in the Selection list. Then change the dialog

options as follows and then click Apply.

A foas - Layer 1

Custom Tick Labels |

| Tick Labels [ kinaor Tick Labels ||
| Scale | Title & Farmat | Grid Lines [ Break |
Selection: Fhow dxis & Ticks
Tile | | Major Ticks I
——
Colar  &* . Black | Minar Ticks (. Mane )
--_-—- -

Thickneszs[pts]

_ Az Pozition
b ajor Tick Length - Percent/f alue :I

Tu:up

Apply To
Left [] Calor [ Ticks
EA [] Thickness [] Tick Length
Right
[ ()4 ] [ Cancel Apply

11. Still in the Title & Format tab, select Left in the Selection list. Then change the dialog

options as follows and then click OK.
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Y Axis - Layer 1

Tick Labels binar Tick Labels Custom Tick Labels
Scale | Title & Format | Grid Lines Break
Selection: Show dwiz & Ticks
ML Tile | | t%aim Ticks

Bkt

I ThickW Asis Position | Laft
M ajor Tick Length Percentfalue

[] Color [ Ticks
[ Thickness [ Tick Length

[ ] 4 ][ Cancel ][ Apply

12. From the Origin menu, select Graph: New Legend to update the legend. Click on the
legend to select it and then use the mouse to drag it to a better position.

The final graph should be like:

= Graph1
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Sample Data

Download the sample data file from
http://www.originlab.com/ftp/graph_gallery/data/multi_axis_plot.txt. Create a new worksheet. Click

the Import Single ASCII button

1y

The following table contains part of the sample data.

B2 and select the file to import it into Origin.

Graphing

Output Durable
Personal Ylriie e el Recession Recession
DATE X DATE | Labor Hour of Goods . .
Saving . Period Period
Cost All Recession
Persons period
1/1/1947/10.3 1/1/194721.175|1/1/1947|32.11 11.8583 11/1/1948 |1
4/1/1947 4.3 4/1/1947|21.547|4/1/1947|32.304 12.222 10/1/1949 |1
7/1/1947 8.4 7/1/1947|21.874|7/1/1947|32.069 12.4888 -- 1
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3.4.7 Energy-Level Structure of the Er3+ lon in A YAG Crystal

Summar
In this tutorial, a graph will be created to show the energy-level structure of the Er3+ ion in a YAG
crystal.
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Minimum Origin Version Required: Origin 8 SRO

What you will learn

Create a graph by selecting a part of data from a column

Set symbol properties

Merge graphs

Change the size and position of a layer

To start this tutorial, please download the data file from ftp.

downloaded in step 1.

1ty
Create an empty workbook, click the Single Import ASCI I B iy import the data file

Highlight column B and create a symbol plot by selecting menu Plot: Symbol: Scatter.

Double click on the scatter to open the Plot Details dialog. In the Symbol tab of the right

panel, change the symbol and Symbol Color as following image shows.
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I Plot Details

= = Graph
E--E Layerl

£ )

[Er_Energy Levels Stucture tst]Er_Energy Les

|g[w ¥ @ vale/« 0N

Flot Type | Scatter

<

@ Drolenes| Select
S o
i v Edge Thickness
Dmﬁﬁﬁmﬁﬁﬁﬁﬂiﬁi;
elelEElel= =)
AlA ﬁh‘ ﬁ £ ‘d}‘ AlAla £ Pointz Offzet Plotting
VIV TV TIVVV
OSSP S e ¢
< |« |t <t | | A |
D [B[ [%[&[1- [ [ [ [3
Do@gys|d®eleo
o ¥ [ ¥ | [ [ [ |
el I
+ X))
Chang:-i':‘; this symbol
[Wolkhook] [ ak. ] ’ Cancel] [ Apply J

5. In the Drop Lines tab, check the Horizontal check-box and set Width to 1. Then click the

OK button.

Symbol Grnp Lin?s\i

[ ]+ertical

Stle | — Salid | (= Salid

@l D] o

Set Width to 1
Color .67 ..-’-'-.utn & ..-'f-.utcu

iheck this check-box

[rata Pointz Dizplay Contral

[] Skip Paints

6. Double click on the X axis to open the axis setting dialog. Set X axis From 0 To 1.
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X Axis - Layer 1
| Tick Labels [ Minar Tick Labels I Custom Tick Labels |
Scale | Title & Farmat || Gnd Lines || Break |

Selection:

rom ||:‘ — (%) Increment
o3 O#Maor Ticks |1 |
- ——

,mh Type Lirear v # Minor Ticks
Rescale va Momal First Tick I:I

Ticks Locatian

[ ] Major Ticks From D ataset

[ ] Minor Ticks From D ataset

] 4 ] [ Cancel Apply

7. Select Vertical from the left Selection panel. Set Y axis From 0 To 24000, and Increment

is 2000.
Y Axis - Layer 1
| Ticklahels |  MinorTickLabels | Custom Tick Labels |
Scale | Title & Format | Grid Lires [ Breal |
Selection: - ||:| — ® |n.3rem
Tal  [24000 O #Maior Ticks |1

U3 Linear % T e Tl
Resoale | pomal v FistTick | |

Ticks Locatian

[ ] Major Ticks From D ataset

[ ] Minor Ticks From D ataset

[ 2k, H Cancel H Apply

8. Switch to the Title&Format tab, make sure Left is selected in the left Selection panel.
Change the Title to Energy Levels (cm\+(-1)), Major Ticks and Minor Ticks both are In.
Then click the OK button.
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Y Axis - Layer 1

Tick Labels binar Tick Labels Custom Tick Labels

Scale | | Grid Lines Break

Selection: Show dwiz & Ticks

:_,."{'L <Tile_ |Energy Levels [cmwb M ajor Tick

Botto | Color - [ Black | Minor Ticks\_| == In

! M ajor Tick Length PercentNalue:

Apply Ta
] Colar [ Ticks
[ Thickness [ Tick Length

[ ] 4 ][ Cancel ][ Apply ]

9. Delete the legend, X axis, title of X axis and tick labels of X axis.

&= Graphi
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10. Highlight cell 1 to cell 8, cell 9 to cell 15, cell 16 to cell 21, cell 22 to cell 26, cell 27 to cell 31,
cell 32 to cell 43, and cell 44 to 48 respectively, and then repeat step 3 through step 9 to make

another 7 graphs. The Increment of Y axis (step 7) all are set to 100, and From and To are 0 to
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600, 6500 to 6900, 10200 to 10500, 12300 to 12800, 15200 to 15600, 18300 to 20800, 22200
to 22700, respectively. Also, the Title of Y axis (step 8) are different, as \+(4)I\-(15/2), \+(4)I\-
(13/2), \+(4)1\-(11/2), \+(4)1\-(9/2), \+(4)F\-(9/2), \+(4)F\-(7/2) \+(2)H2\-(11/2) \+(4)S\-
(3/2), and \+(4)F\-(3/2) \+(4)F\-(5/2), respectively.
11. Change the Y title's rotate angle of graphs created in step 10. Just select the Y title and
choose Properties from the right-click menu and set Rotate(deg.) to 0 in the open Object

Properties dialog.

B Object Properties

B ackground []Uze Systern Font aE.

Center Multi Line
0
@eg.] _-__-y:blj white Out Cancel
Tah . ] &pply formatting to all labels in layer | Set Default
B Default Aial v A ek | NBJIUSXH=xT T

(P (3/2)

]

| &

12. Activate one of the graphs, select menu Graph: Merge Graph Window. Change the

settings as following and click the OK button to merge 8 graphs created before.
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B Graph Manipulation: merge_graph

Dialog Theme <Factory default:

Descrption  |Merge selected graph windows inta one graph

v @@l

Merge

Graphs

Keep Source Graphs
Reamnmange Layout
Arrange Settings
Spacing [in ¥ of Page Dimension])
Page Setup

Scale Elements

ecified - vD
Graphl AL
Graphz  Include all 8 graphs created =
Graph?  hefore. Can click the button 3
Graphd .
Girapht heside to add graphs. -

@ Uncheck this check-box

[ Ok l[ Cancel ] ﬂ

13. Double click on the merged graph to open the Plot Details dialog. In the Size/Speed tab of

layer 1, change the Layer Area as following.

I Plot Details

i)

sphd
Layerl =
Layer2
Laper3
Layerd
Layers
Layerb
Layer?
Laperd

[E3]
[E=)
[E2]
[E2]
[E2]
[E3]
=]

E3E3
;IEBEIE_QEL_AD_{E i_PispIay | Stack |
eft |ﬂ_i Top | Units Ii;f_ﬁage v
width [20 | Height 718

Graphic Image Caching | Maowe w

Speed Mode, Skip Points if needed

Workshest data, maximum points per curve

Matrix data, maximurn paints per dimersian A3

[ QK ] [Eancel] [ Apply ]

14. Change other layers' size as 15 by 15 (Width and Height in step 13), then move them to the

proper position, adjust the size of Y axis label and add the corresponding arrows and circle,

finally get the graph as the following image shows.
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3.4.8 Create an 8 layer multi-panel plot template

Summary

All child windows in Origin, with the exception of the Notes window, are created from template files.
These template files describe how to construct the window. For a graph window, the template file
determines all page and layer characteristics, such as page size, number of layers, inclusion of text
labels, data plot style information, etc.

The template library lists all built-in as well as user-created templates.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

e How to create an 8 layer multi-panel plot
e How to save the formatting as a template

e How to reuse the template with similar data

Steps

Choosing the Data Source

[y

Click the New Project button on the Standard toolbar, to begin with a new project.
2. Click the Import Wizard button on the Standard toolbar. The Import Wizard opens. (Note that if
this is the first time that you have started the Import Wizard, you will experience a slight delay

as Origin compiles the necessary files.)

w

Verify that the ASCII radio button is selected in the Data Type group.
4. Click the browse button to the right of the File text box. Navigate to the Origin folder; browse to
the Samples folder and then the Curve Fitting folder. Select Step01.dat from the list of files.

5. Click the Add File(s) button.
6. Click OK.
7. Leave the Import Filters for current Data Type as Data Folder: step. (This filter has the

settings to use when importing the file.)

8. Click the Finish button. The data file imports into the worksheet.

Plotting the Data

1. Highlight the entire worksheet of data. (Note that you can select an entire worksheet by placing
your cursor in the blank area in the upper left corner of the worksheet. When the cursor becomes
a downward pointing arrow, click once to select the entire worksheet.)

Select Plot:Multi-Curve:9 Panel. A new 9 layer graph is created.

Select layer 9 by clicking inside it.

Press the Delete key on the keyboard. This will delete layer 9, leaving you with 8 layers.

Select Graph:Layer Management. The Layer Management dialog opens.

Select the Arrange tab.

Nou s wDN

Set Column to 2 and Row to 4.
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8. Click the Apply button. The preview in the dialog redraws to show you a 2x4 arrangement.
9. Click OK.

Editing the Graph

The goal is to save this 8 panel graph as a template; i.e. a new plot type, so that it can be used again
with new similar data. Since the template will also save plot style information, let's customize the
graph a bit further.

1. Double-click on the X axis in layer 1. The X-Axis dialog opens.

2. Select the Grid Lines tab.

3. Check the Major Grids and Minor Grids checkboxes.

4. Set the Line Color for both Major and Minor grids to LT Gray.

5. Check the Apply To Grid Lines checkbox for This Layer.

6. Click OK.

7. Select layer 1 by clicking inside it.

8. Right-click inside the layer and select Copy Format:All Style Formats. This will copy the style

formats of layer 1.

©

To apply formatting to all layers, right-click outside of any layer (make sure that no layer is
selected...one easy way to do that is to right-click in the gray area of the window, outside the

white printable part of page), and select Paste Format.

Saving as a new graph template

1. Select File:Save Template As. A dialog opens allowing you to choose the category that the

template will be saved in as well as the name given to the new template.

N

Change the Category to UserDefined.
Change the Template Name from PAN9 to PANS8. (Note that the Template Name that

w

appears when the dialog opens is the name of the original template that was used to create the
graph.)
4. Expand the Option node and note that the template will be saved to your User Files Folder.
5. In the Description edit box, enter the following: My new 8 panel graph
6. Click OK.

Plotting into your new template

Click the New Folder button on the Standard toolbar.

2. Click the Import Wizard button on the Standard toolbar. The Import Wizard opens.
Click the browse button to the right of the File text box. Navigate to the Origin folder; browse to
the Samples folder and then the Curve Fitting folder. Select Step02.dat from the list of files.

4. Click the Add File(s) button.
Click OK.

6. Leave the Import Filters for current Data Type as Data Folder: step. (This filter has the
settings to use when importing the file.)

7. Click the Finish button. The data file imports into the worksheet.
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11.

12.

Graphing

Highlight the entire worksheet of data. (Note that you can select an entire worksheet by placing
your cursor in the blank area in the upper left corner of the worksheet. When the cursor becomes
a downward pointing arrow, click once to select the entire worksheet.)

Select Plot:Template Library or click the Template Library button on the 2D Graphs toolbar.
Scroll down to the UserDefined category under Graph Template.

Select PANS8. (Note that the Preview window is not a preview of the new data that you are
plotting. It is an image of the graph when you saved your template.)

Click Plot.
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3.5 Contour

3.5.1 XYZ Contour
Summary

This tutorial will show you how to create a contour from XYZ data.

30-Year Mean Temperature for the Month of January
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What will you learn

This tutorial will show you how to

e  Create a Contour Plot from XYZ data

e  Customize levels, lines, and color mapping
e Use a Custom Boundary

e Cutomize the Color Scale

e Customize the axes of the plot

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

1. Open the Graphing: Contour: XYZ Contour folder in the Project Exporer. Activate Book1l

and highlight column D and then click Contour-Color Fill button from the 3D and Contour

Graphs toolbar.

280



Graphing
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The graph should look like:
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2. Double-click on the contour plot to bring up Plot Details dialog. Select the Contouring Info

tab and set the options in the dialog as the screenshot below:
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Bl Plot Details - Plot Properties
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Select the Color Map/Contours tab, click the Level heading and set the dialog as the

following screenshot shows:
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Click the Fill heading, select Load Palette and then select Rainbow from the Palette
list.

Click the Lines heading, select Show on Major Levels only. Enable Apply to All
checkbox and choose LT Gray for the Color dropdown list.

4. Click OK to close the Plot Details dialog, then the graph should look like

& Graph10 M=1E3

Latitude

T T T
=120 =110 =100 0 =50 e

Longtude

5. Select Format: Axes: X Axes to open the Axis dialog. Then do the following things.

(0]

Select the Scale tab and then select Horizontal icon in the Selection list box , set X
From, To and Increment equal to -127, -65 and 10 individually.

Select the Vertical icon in the Selection list box, set Y From=23, To=50, and
Increment=5.

Select the Title and Format tab and then select Left icon in the Selection list box,
disable the Show Axis & Ticks check box.

Select the Bottom icon in the Selection list box,disable the Show Axis & Ticks check
box.

Select the Tick Labels tab and then select Bottom icon in the Selection list
box,disable the Show Major Labels check box.

Select the Left icon in the Selection list box, disable the Show Major Labels check
box.

6. Click OK to close the dialog. Double-click on the color scale legend to bring up its properties

dialog. And set the dialog as the following screenshot shows:
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Right-click above the contour plot and select Add Text to add a graph title. Use the Format

toolbar and/or double-click on the completed text label to update the font, font size, etc. The

graph should look like

30-Year Mean Temperature for the Month of January
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G0.00

000
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3.5.2 Contour Plot with Major and Minor Levels Filled by Using Color
Palette

Summary

The levels in a contour plot can be divided into many levels from the minimum to the maximum,
including major levels and minor levels. Each level can then be assigned a specific color, or a color
palette could be used to assign colors to the levels. Contour line for each level can be customized as

well. In this tutorial, a contour plot is created from a matrix, and then Rainbow palette will be used to
assign colors.

= Graphi Z E| [z|

Height Profile
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Length

-10m

Minimum Origin Version Required: Origin 8.1 SRO

What you will learn

e  Set dimensions for a matrix

e  Set values for a matrix

e  Turn on/off the Speed Mode

e Create a contour plot from a matrix

e Customize levels, contour lines and filled color for a contour plot

e Change the settings of the color scale

Steps

1. New a project, then click the New Matrix B button to create a new matrix. Then move the
mouse to the upper left corner of the matrix until the shape of the pointer has been changed

as the following image shows and click it to select the entire matrix.
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2. Right-click and select Set Matrix Dimensions from the context menu.

MBook1 :1/1

] -:IIHID Zuk
Copy

- E Paske

Set Matrix Properties. ..

Set Matrix Values, .,

<[> |\ MSheet1

3. Set the pop-up dialog as the following image shows. Then click the OK button to finish

setting dimensions.
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Matrix Dimension and Labels
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4. Highlight the matrix and right-click on it. Select Set Matrix Values to open the Set Values
dialog.

5% MBook1 :1/1 =13
-:Ifé- Zut
! Zopy

: E Paste

Set Matrix Dimension/Labels, .,

Set Makrix Properties. ..

5. In the open dialog, input i*sin(x) - j*cos(y) in the Formula edit box.
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6. Click the OK button to generate data and the matrix look like this:
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7. Activate this matrix and select Plot: Contour: Contour - Color Fill from the Origin main

menu to create a contour plot. The graph looks like this:
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Graphing

Double-click on the contour plot to open the Plot Details dialog. Select Layer1l in the left

panel and then go to the Size/Speed tab in the right panel, disable the Matrix data,

maximum points per dimension to turn off the Speed Mode.

M Plot Details

= i Graph
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Select the word itself, leave
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X of Page
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[ 1 Matrix data, masirum poinks per dirmengios
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100

Disable this
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Select [MBook1]MSheet1!1(Z)[1:10201] to go to the matrix level. Click on the Level

heading in the right panel to open the Set Levels dialog. Set values as the following image

shows.
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10. Click on the Fill heading to open the Fill dialog. Select Load Palette radio box and then

click the Select Palette button to select the Rainbow palette. Click the OK button to close

this dialog.

Ml Plot Details - Plot Properties
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11. Click the OK button to close the Plot Details dialog.

12. Double click on the color scale to open the Color Scale Control dialog. Set Size to 18 and
Color bar thickness to 200. Check the check-box before Reverse Order. Then click the OK
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button to apply the settings to the color scale. Select the color scale and drag the handles
around it to get a appropriate size.
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13. Change the labels of axes, label of X axis is Width and label of Y axis is Length, both font
size is 31. Add a text object, say Height Profile, to the top of layer, font size is 31. Finally
get a contour graph as follow:
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3.5.3 Contour Plots and Color Mapping
Summary

Origin offers rectangular, polar, and ternary contour plots. For rectangular contour plots, the data
can be either in a matrix or in a worksheet in XYZ format. Polar contour plots can be generated
from three columns of data in a worksheet, organized either as R ® Z or © R Z. Ternary contour
plots can be generated from worksheet data organized in X Y Z Z format where the 2nd Z-column
contains the 4th parameter which is the height value at a given XYZ point in the ternary space.

Many options are available for customizing contour plots, such as setting different major and minor
contour levels, displaying contour lines only at major levels, applying color palettes, and there is also
a control for a custom boundary in the case of contour plots created directly from the worksheet.

This tutorial will show you how to:

e  Set values in a Matrix and create a Contour Plot
e  Customize levels, lines, and color mapping

e  Extract data from contour lines

e Create a Contour Plot directly from XYZ data

e Use a Custom Boundary

Create Contour Plot from Matrix

Click the New Matrix button HH to create a new matrix.
2. Select Matrix: Set Matrix Dimensions/Labels from the main menu and set the dialog as

shown in the following image:

Matris Dimension and Labels
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First Colurmn o |

Lazt Column "lﬁ J
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Cancel ] [ 0k,
Click OK.
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4.

Graphing

Then move the mouse to the upper left corner of the matrix until the shape of the pointer has

been changed, as the following image shows, and click it to select the entire matrix.
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Input data into the matrix by using the Set Values dialog. Right-click on the matrix. Select Set

Matrix Values to open the Set Values dialog. Input i*sin(x) - j*cos(y) in the Formula edit

box and click OK to generate data. The matrix should look like this:
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5. Each data point in the matrix corresponds to two different kinds of indices. One is the column and

row indices. The other is the X and Y coordinates. You can select View: Show X/Y to see the X,

Y coordinates.

# MBook1 :1/1
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Graphing

Now, create a contour plot. Activate the matrix and select Plot: Contour: Contour - Color Fill

to create a contour. Right-click on the contour and select Display Caching: None. The graph

should look like this:
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Customize Levels, Lines and Color Map

Origin makes it easy to customize a contour plot, including changing the color scale and adding labels.
The following steps show you how.

1. Double-click on the contour plot to open the Plot Details dialog. Click on the word Layer1 in the
left panel (leave the check box checked, and click on the word itself), and then select the
Size/Speed tab in the right panel, and disable Matrix data, maximum points per dimension
to turn off Speed Mode.

2. Then select [MBookl1]MSheet1!1(Z)(1:10201) to go to the matrix level. Click on the Level
heading in the right panel to open the Set Levels dialog. Click Find Min/Max button and then
set Major Levels to 8 and Minor Levels to 32, and then click OK to close it.

Set Levels [E|
From |'1 36 " Increment
Ta |-|?E [+ # Major Levels 8

Type | Lirear j # Minar Levels 32
Total # of Levels

Firzt Level 0
FindMinfMax| ok, | Eanu:el|

3. Now load a palette for the contour. Click on the Fill heading to open the Fill dialog, select the

Load Palette radio box and then click the Select Palette button to select the Rainbow palette.

Click Ok to close the dialog.
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Click the Line heading to open the Contour Lines dialog. Then select Show on Major Levels
only and click OK to close the dialog. Then click OK to close the Plot Details dialog.

Set the properties for the color scale. Right-click on the color scale and select Properties to open
the Color Scales Control dialog. Select the Show on Major Levels check box and click OK to

apply it to the color scale. Then the contour should look like
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W P Tithe

XAz Title

Click twice on a contour line (two single clicks, the first click selects the layer denoted by a red
square at the plot center, the second click selects the contour line; if you mistakenly double-click,

the Plot Details dialog will open) and then click again (a third time) to select all lines at that level.

N
Change the color to Green by using the Line/Border Color button ™= in the Font toolbar. Also

ERa|
change the width to 3 by using the Line/Border Width button in the same toolbar.
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Right-click on the selected contour line and select Add Contour Label to add a label.
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Graphing

Click twice on a contour line to select it, then right-click and select Extract Contour Lines.

Origin will extract the data for that contour line to a worksheet. The following image shows part

of the data in the worksheet.
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Create a Contour Plot from XYZ Data

Origin can create contour plots directly from XYZ data in a worksheet without the need for an
intermediate matrix. Delaunay Triangulation is used to compute and draw the contour lines.

1. Create a new worksheet and import the 3D XYZ.dat from the \Samples\Matrix Conversion

1t
and Gridding folder by using the Import Single ASCI1 button ﬁ
2. Highlight the third column and right-click on it to select Set As: Z. Then select Plot: Contour:

Color Fill to create a graph, as the following image shows.

= Graph2
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Show the Triangulation Grid

1. Show the triangulation grid that is used to create a contour plot from the data. The individual
data points are located at the nodes or vertices of the grid. First, create a new worksheet and

import the XYZ Random Gaussian.dat file from the \Samples\Matrix Conversion and

ity
Gridding folder by using the Import Single ASCII button ﬁ
2. Highlight the third column and right-click on it to select Set As: Z. Then select Plot: Contour:
Color Fill to create a graph.

= Graph3
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3. Double-click on the contour plot to open the Plot Details dialog. Go to the Color Map/Contour
tab, click on the Line heading to open the Contour Lines dialog, and select Hide All to hide all

the contour lines. Click OK to close this dialog.

B Plot Details

Calor Map / Cortours | Contouring Info | Mumeric Fomats | Label |

Click column headers to edit entire columns, click cells to edit
individual properties.
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() Keep Curent | Rl
1 Shiow Al Mizzing values

—

Line Properties

[ ] &pply ta Al
Colar A . Black
Style 2 alicl -
Width 05

|
| <« | | workbook | [ oK | [ Cancel | app

4. Then select the Show Grid Lines and Show Data Points check boxes in the Color
Map/Contours tab. Click OK to close the Plot Details dialog.

Calor Fill Cantral
¥ Enabled

¥ Show Grid Lines
¥ Show Data Ponits
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The contour plot with its superimposed grid should look like this:
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Apply Custom Boundary

A custom boundary can be applied to contour plots created directly from XYZ data, where the user
provides the data points for the boundary in additional columns on the same worksheet. This feature
is useful when you have specific boundary data that defines the outline of an object, such as, say, the
profile of an engine, and the contour shows engine temperature.

1. We will continue to use the worksheet and the contour plot created with XYZ Random

Gaussian.dat in the previous example.

2. Go to the XYZRandomGaus workbook and click the Add New Columns button +E twice to add
two columns. Highlight the two columns and right-click to select Set As: XY XY. Enter four rows

of data, like you see below:

12]10
18|12
16|18
14|16

3. Double-click on the contour plot to open the Plot Details dialog. Select the Contour Info tab in
the right panel, and set the dialog like the following image shows, to customize the boundary of
the contour plot. Remember to uncheck the Show Grid Lines and Show Data Points check

boxes in the Color Map/Contours tab. Click OK to close the Plot Details dialog.

=
" Data Boundary

Tatal paints increase factar |100
Smoothing Parameter 0.001

" Layer Boundary

* Custom Boundary

Boundary = Data ||:.:.|[D] j
Boundary v Data ||:.;.|[E] j
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The graph should look like:

&= Graph3

Graphing
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3.5.4 Polar Contour
Summary

This tutorial will show you how to create a Polar Contour graph.

=l Graph2B

- 90 0 Radius
= .
Sk \ \ ") Fixed From 0
Range \_ ] \_gu (%) Use v-twiz Bange
1 )
Temperature Contour Map
180°
87.0°M 4 -32.65
88 0°H 4 -32.39
59.0°M LT3

= : 31 .86

2 90.0°M -

E ] -31.60
89.0°N - 3134
88.0°N - -31.08
87 0°M 4 -30.82

-30.55
Sample of 8¢ i) Z Polar Contour °Fa

What will you learn

Steps

Create a Polar Contour graph

Customize the graph by using the Plot Details dialog

This tutorial is associated with the sample project: \Samples\Samples.opj.

1.

Open the Graphing: Contour: Polar Contour folder in the Project Exporer. Activate Book2B
with the temperature and location data and select column C. Select Plot: Contour: Polar
Contour Theta(X) r(Y) from the menu to create a polar contour graph. The graph should

look like:
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&= GraphB

R adi
Sat 90 adiuz

Angular “\ I]\ () Fised From 0
Rangs 0 a0 (%) Use -Axis Range

270

O th G B3 = = k3 L3 o th O -

2. Then we wil customize the contour graph by using the Plot Details dialog. Double-click on
the contour plot to bring up Plot Details dialog, select the Color Map/Contours tab and

click the Fill heading, and then set the dialog as the follwing graph shows.
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Color Generationz by nterpolation

) Limited Mising

{ (%) Introducing Other Colors in Mi:-:inD

() Load Palette

From iy . Eluz

B

To ol

Fattern Generations

Pattern [ | More v

Fange
Full
........................................... | Ful
Fram Tao
[ JHone v

Colar

Line *fidth
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Click the Contouring Info Tab, select the Layer Boundary radio button.
Click OK button to close the Plot Details dialog.

Then we will customize the axes of the graph. Double-click on any tick label to open the Axis

dialog.Then do the following things

O Select the Scale tab, choose Horizontal in the Selection list, set Increment to 60.

O Select Vertical in the Selection list, set From to O, set To to 7 and set Increment to

2.

O Select Tick Labels tab and select Top in the Selection list. Then select Tick-Indexed

Dataset with the Type drop-down list. Choose [Book3B]Sheetl1!B for Dataset.

Change Point to 26.
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X Axis - Layer 1
| Scale ( Title & Farmat I Grid Lines [ Break |
Tick Labels | binar Tick Labels || Custom Tick Labels |

Selection: S how b sjor Labels

vpe |Ti|:k-in-:|e:-:ed datas v| \

ataset |[E ook 3B 5 heet1 1B Longitude \Q{

Font | Drefault: Arial w |

Color ﬁ..-‘l'-.utn | Prefis I:I
[lBold ¢~ Font 25w sufie ||

Apply To
[ ]Font [ Paint
[ Color [ ]Bold

[ ] 4 ] [ Cancel Apply

O Select Left in the Selection list. Then select Tick-Indexed Dataset with the Type
drop-down list. Choose [Book3B]Sheetl!A for Dataset. Change Point to 26.

0 Select Right in the Selection list. Then select Tick-Indexed Dataset with the Type
drop-down list. Choose [Book3B]Sheetl!A for Dataset. Change Point to 26.

O Go to the Grid Lines tab and make sure Horizontal has been selected in the Selection

list. Then set the dialog as the following image shows.

Y Axis - Layer 1

| Tick Labels [ Minar Tick Labels [ Custom Tick Labels |
| Scale [ Title & Format | Grid Lines Break
Selection: b gjor Gridz Minor Gridz
HiH ine Color & . Elack | s . Gray 7\
Wertic
Line Type | ------ Shart Dash w | | ----------- Shart Dt w |
Thickness(pts] 0.5 w 0.3 w
Apply To Additional Linez
[]Grid Lines [0pposite  [] ®=0

k. H Cancel H Apply

309



6.

7.

Tutorials for Origin 8.5.1

Double click on the Color Scale to open the Color Scale Control dialog and set the dialog as

the following image shows.

Color Scale Control

Text m
Farit SAi
at T Default Arial w
Calar . Black. -
Size 2B v 8 I U
[] Reverse Order
Background | iMone] b |

Size and Gapsz [in & of font height]

Color bar thickness ) Labels

Sh M 3
Label gap an E O LE\?;TSDH e
Label zide aoffzet © Increment

1 B

.

The graph should look like

&= Graph2B

Sat 90 0 R adiusz

Angular \ \ ) Fired From 0
RS 0 90 (&) Use 'r-fuis Range

1 .
Temperature Contour Map
180°

87.0°M -
88.0°M -
89.0°M A

i}

LE ]

= 80.0°N 4

[

—

89.0%M 4
B88.0°M 4

a7.0%M 4

Sample of &0 riy) £ Polar Contour

-32.64
-32.349
-32.13
-31.86
-31.60
-31.34
-31.08
-30.82

-30.55
CFy
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3.5.5 Ternary Contour
Summary

This tutorial will show you how to create a Ternary Contour graph.

= Graph3 : §| E|

0.09664
017449
| 0.2032
04214
05597
06279
02162

0.9445

o.o0 0.24 050 OFs 1.00
haltose

What will you learn

e  Create the Ternary Contour graph

e  Customize the graph by using the Plot Details dialog

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

1. Open the Graphing: Contour: Ternary Contour folder in the Project Exporer. Activate
Book4,highlight entire worksheet and select Graph: Contour: Ternary Contour to create a
Ternary Contour graph. The graph should look like:
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=l Graph3

0.000

0.1z00
0.2400
0.3600
04200
06000
07200
0.2400
09600

haltose

2. Now we will customize the contour graph with the Plot Details dialog. Double-click on the contour
plot to bring up Plot Details dialog.
O select the Color Map/Contours tab and click the Level heading, then set the dialog as

the follwing graph shows.
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M Plot Details

Color Map / Cantaurs | Cantouring Infa | Mumeric Farmats | Label |

Click. column headers bo edit entire columns, chck cells to edit
individual properties.

Lﬂel Fill Line Labelz
<0
0 “
0.003887 \‘
0.0077F3
0.01166
0.01555

PN a i ar Ll

£

e

1OOo0Oon

(£

[
From |0 | {7 Increment
To !'1995 | (%) # Major Levels
Type | =] Linear » # Minor Levels

Tatal # of Levels

JACLE

First Lewel

[« |Find Min/Max| | 0K | [ Cancel |

O Click OK to close the Set Levels dialog then click the Fill heading to open the Fill
dialog. Select Load Palette and then select Rainbow from the Palette list and click
OK.

O Click the Lines heading, uncheck the Show on Major Level only check box and then
select the Hide All option and click OK.

0 Go to the Contouring Info tab, check the Smoothing check box.
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M Plot Details - Plot Properties

= {=3 Graph10 | Colormap / Eontoursi Contouring Info)| Numeric: Farmats | Label |
=¥ Laverl
E W@ookd-]'fernary Contour "Maltose™7 Ty
Smaoothing
(@) Data Boundary
ints i 100
& Laver Botidari Total points increaze Factor |
Smoothing Pararmeter 0.05
) Custom Boundary u
&
Flot Type: Contaur [ Workbool ] [ 0k ] [ Cancel ] Apply

O Click OK to close the Plot Details dialog.
O Double click on the Color Scale to open the Color Scale Control dialog and set the
dialog as the following graph shows.

Color Scale Control

Text [T]
Fant S
T Default Aral W

Calar . Elack w

Size 2z ) B I U

x]

[ ] Reverse Order

Background | [Mone] b |

Size and Gapsz [in & of fant height]

@:r bar thickness ) Labels
— Shawe an M ajor
Label gap
Label side offset © Increment

|
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The graph should look like

= Graph3

00466
0.4744

- 0.3032
04314
06597
0F&75
08162

0.9445

0.00 0.24 0.50 075 1.00
Maltose
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3.5.6 Combining Line and Contour Plots

Summary

This tutorial will show you how to create a Word Map by combining Line Plot and Contour graph.

= Graph4 : E| El

Conductivity (S/m)

Latitude (North)

Longitude (E ast)

What will you learn

e Create a contour graph
e Combine a Line Plot and a Contour graph

e  Customize the contour graph

Steps

This tutorial is associated with the sample project: \Samples\Sample.opj.

1. Open the Graphing: Contour: Map Combining Line and Contour Plots folder in the Project
Exporer. Activate Conductivity matrix and highlight entire matrix. Select Plot: Contour:

Contour - Color Fill to create a contour graph.
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= Graph4

a0

G0

ZE44

40

5188
0

6750

Speed Mode is

=20

Y Axis Title

-40

-G0

20

50 100 150 o0 50 300 350
W OAxis Title

At this step, we will add a Line plot to the contour graph. Select all columns of Book5 and then
active the new created contour graph. Then select Graph: Add Plot to Layer: Line to create a
new line plot in the same layer. Delete the legend for the added line plot.
In the following steps, we will customize the graph. Select Format: Layer Properties to open
the Plot Details dialog. Select the Size/Speed tab, disable two checkboxes that in the Speed
Mode, Skip Points if needed group.
Expand the Layerl branch and select contour plot in the left panel of the Plot Details dialog.
Then do the following things:

0 Go to the Color Map/ Contours tab, click the Level heading to open the Set Levels

dialog. Set the dialog as the following image shows:
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M Plot Details
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= ﬁ Graphb
= [ Layerl

IV _[ConductivityMSheet1 1 _1[2) [1*64800° >
[¥ [BookE]Shest1! "Lan"p<). "Lat[v] [17:83527]

- .
\ Color Map / Contours_) Mumeric Formats | Label |

Click colurin headers to edit entire columing, click. cells to edit
individual properties.

Level == o Fil Line Labels

i@

2|

|

From (0.2 (&) Increment
0 7 () # Major Levels

CE

Plat Type:

Contour

Type Linear v # Minor Levels D
R

Total # of Levels -
First Lewel l:l

[Find MinsMax] | oK | [ Cancel |

O Click the Fill head to open the Fill
radio box. Then set From to Oran
O Click the cell the in the Fill column

B Plot Details

dialog, select Introduce Other Colors in Mixing
ge and To to Navy.
and <0.5 row to set fill color to Red.

Calor Map / Contours | Mumeric Formats | Label |

Click. column headers to edit entire columnsg, click cells to edit

individual properties.

Level Fill Line Labels |
<0h = |
0ha O g
1 = ]

1.5 O
2

248

i.

Lew

Fill Calor: ( & lre ) [ ok ]

' Patter; |:|N|:-ne 5

azd Pattern Color: % . Active

LA |

Line width: (R

Cancel

O Click the cell the in the Fill column and >7 row to set fill color to Black.
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Click the Lines heading to open the Contour Lines dialog, uncheck the Show on Major
Levels only check box and then select the Hide All option.

Click the Color box that in the Missing Value group, set fill color to White. Click OK
button.

Lo |
Patterm: [ |Hore \ Cancel
Pattem Color. - | \\

\ o
Line width: 0.5 |

>

Enabled
(%) Fill to Contaur Lines

Delets ) Fill to Grid Lines Q

Colormap Theme

Include Levels and Calors Only Rescale Mode

[ Copy J [ Save... J

Transparency 3 ?:;

[<<J [ B atris J [ 0k, ] [Eancel] [ Apply ]

[nzert

5. Go to Numeric Formats tab of Plot Details dialog, select Decimal Places radio box and keep

the default value 1.

6. Click Ok button to apply the settings to the graph. The graph should look like:
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= Graph4 Z E' E|

Y Axis Title

! ! ! ! ! ! ! ! !
a0 100 150 200 250 ann 3450

W OAxis Title

Double click on the Color Scale to open the Color Scale Control dialog and set the dialog as
the following graph shows:

Color, Scale Control E|
Text [T]
Font | Fp Default Avial v
Color | | Black W
e B4t []Reverse Order
Backgraund | (Nong) v |
Size and Gapsz [in & of font height]
G:ulnr bar thickness ) Labels
Label gap a0 S O EQ:-';TSDH D
Label zide affset inerement
il

7. Resize and reposition of the color scale. Then modify the X, Y titles and add the graph titles as

the example graph shows. The graph should look like



Graphing

= Graph4

Conductivity (S/m)

Latitude (North)

t

120
Longitude (East)
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3.6 Statistical

3.6.1 Box Plot
Summary

This tutorial shows how to create the following box plot in the sample OPJ \Samples\Samples.opj.

Water Discharge at Station 120011

2750 4 -

2500 4

2250 o -

2000 -

1750 4 -

1500 4 -

1260 4 -

Discharge [ft'/sec]

1000 4 -=*

750 4 -

Jdanuary Februarny Ml arch
M anth

What you will learn

e Create a data overlapped box plot
e  Customize box plot settings

e Change layer background

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj.

1. Open the sample project and browse to folder Graphing: Statistical: Box Chart.

2. Select columns January(Y), February(Y), and March(Y) and plot them to the Box Chart from Plot:
Statistics: Box Chart.

3. Double-click on one of the box charts to bring up Plot Details dialog. Select None from Border
Color drop-down list and click Apply button, so no data plot properties are set to automatically

increment. Then, update the properties for the group as follows (if a property is not mentioned,
leave it at its default):

Box Tab:
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Type: Box[Right]+Data[Left]
4. Data Tab:
Curve Type: Normal

Automatic Disabled/Unchecked

Binning:

Bin Size: 100

Begin: 750

End: 3600

Bin Height 100
5. Line Tab:

Style: Solid

Width: 2

Color: Blue

6. Symbol Tab:

Size: 5

Symbol Color: Olive
Shape: Circle
Interior: Solid

7. Pattern Tab:

Border Color: Blue
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9.

8.

Tutorials for Origin 8.5.1

Border Style: Solid

Border Width: 2

Fill Color: Custom (R:156, G:190, B:254)
Pattern: None

Percentile Tab:

Size: 5
Edge Color: Black
Fill Color: Black

In the Plot Details dialog, select the layer in the left panel to activate the tabs of layer level. Go
to Background tab, set the color as a the color (R:177, G:237, B:254).

10. Double-click on the Y Axis and select the Scale tab to set axis scale as follow:

11.

12.

13.
14.

From: 510
To: 2900
Increment: 250

Num. Minor
Ticks:

Activate the Grid Lines tab. Make sure the Horizontal icon is selected in the Selection list box
so you can edit the grid lines for the Y axis. Enable the Major Grids check box and set the Line
Color = Light Gray and Line Type = Dot.

Enable the Opposite Line check box on the Grid Lines tab for both the Vertical and Horizontal
selections in the Selection List box.

Delete the legend and update the X and Y axis titles if desired.

Right-click the layer and select Add/Modify Layer Title, and add title as you want.
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3.6.2 Simple Dot Chart
Summary

Dot chart is a statistical chart which consist of data points plotted on a simple scale. It is often used
as a substitute for the pie chart, as it allows for quantities to be compared easily. This tutorial will
teach you how to create a simple dot chart plot.

T T T T T T T 1
4] 10 20 30 40

Content

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e Create a scatter graph
e Change the X-Y Axis

e Use Plot Setup dialog to customize your graph

Steps
Let us start with the following data which represents various elements in a compound:
Element|Content
C 36
Cl 2
28
10
12
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1. Create a new workbook, and input the data.

£ Book1 =](E3
A B -
Element Content
36
2
28
m
12
7
a

Long Mame

oo Z T 0

[%

| ESNES

2. Highlight col(A) and col(B), and then select the Plot: Symbol: Scatter menu item from the

Origin menu to create a scatter plot.

B=1E3

1
. Content
o —
] =
304
i [ ]
25
T H
PE]
£ i
815 1
b [ |
10 ™1
b |
54 ]
7 u
o
T T T T T T T
C cl H N o P 5
Elemeant

3. Select Graph: Exchange X-Y Axis from the menu.
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. Content
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E
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H - [ ]
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Cantent

Graphing

4. Double-click on the graph to bring up the Plot Details dialog, change the symbols and the

symbol color as in the following image:

I Plot Details

v [Book1]Sheetl! "Element' B

|A
|l

(__E‘EICKEITDUTEH Size/Speed || Display | Stack |

Calar ( iy l:' Cuigkarm )

Border Style | Hane hd |
Gradient FlIl

Mode | Mone v |

Color |

Direction

I oK. ][Eancel]

Apply
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5.

M Plot Details

= 4 Graphl

<

e

Plat Type | Scatter

{ S_I.JmI:n:nI} Drop Lines || Label |
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Freview

Symbol Color

] Show Construction

v Edge Thickness
Tranzparency 37 %

[J 0verlapped Paints Offzet Plotting

v| [Workbookl I oK l ’Eancell ’ Apply l

H Plot Details

= 3 Graph
=V Lave

<

5

Plot Type | Scatter

Symbal F Orop Lines :} Label |

[T1Horizantal Wertical
Stile  — -—- Dazh w
% d
Width [IR3] w
Color | & . Auto |

[ata Paintz Dizplay Caontrol

CskipPaints |2 |

v| [Warkbaakl I Ok l lEanceIl l Apply l

Click the OK button to close the dialog. Your graph should look like the image below:
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7.

= Graph1
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Graphing

Let us reset the X and Y Axes. Double-click the x axis to open the Axis Properties dialog. In

the Scale tab, set From as O and To as 40. Set the Increment as 10.

Y Axis - Layer 1

Minar Tick Labels

|| Custom Tick Labels

Tick Labels ||
(_Sclle > | Tile&Fomat |

Grd Lines || Break
Selection:
! From @ | (®) Increment 'm
jm: To (];12_) | () # Major Ticks I:I
Vertical Type Linear . # Minar Ticks
Rescale 'i.......,.- Marmal w First Tiek I:I
oK ] [ Cancel ] [ Apply

]

In the Title and Format, make sure left is selected in the Selection list, and then set

Major Ticks and Minor Ticks as None. Finally, click OK button.
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X Axis - Layer 1

| Tick Labels [ Minar Tick Labels || Custom Tick Labels |

| Scale | C:-@E_@ | Grid Lines || Break |

Selection: Show Auis & Ticks

:J@h: Title | %%} Major Ticks '

Bottom Color .r:'f.gjack | Minor Ticks ‘.-—

EJ"{L Thickness|pts) - Az Posttion
Top Major Tick Length - Pememﬁalue:

Apply Ta
[]Colar [] Ticks

[] Thickness [] Tick Length

[ QK ][ Cancel ] Apph

Now the Dot chart is plotted successfully and should look like below:

= Graph1

Element

[} i

Content
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3.6.3 Multi-Data Dot Chart
Summary

A Dot Chart is a statistical chart which consists of data points plotted on a simple scale. It is often
used as a substitute for the pie chart because it can make the comparing of quantities easy. This
tutorial will teach you how to create the Multi-Data Dot Chart.

2006 & 2007
| | | |
Marine
Ammonium F
C hloride &
Nitrate &
Sulghate &

First Volcamic

Ammaonium &k
C hloride &
Mitrate F

Sulphate i

Japan & Korea

Ammonium '
C hloride &
Mitrate s

Sulghate S

! ! ! T
0.2 0.4 0.6 0.8

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e Create a scatter graph

e Change the X-Y Axis

e Use the Plot Setup dialog to customize your graph
e Use Layer Management

e  Customize the axis

e Add objects on the graph
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Steps

Let us learn how to create a multi-data dot chart. Here is some data about the element content of
several areas in different time. We can use it to create a dot chart.

Sulphate |0.346|0.560/0.333|0.887|0.310|0.899
Nitrate 0.382|0.780|0.456|0.732|0.456(0.732
Chloride 0.441/0.880|0.120|0.656(0.221(0.673
Ammonium | 0.481{0.900|0.256|0.890(0.434|0.825

Now, let us begin.
1. Create a new workbook and input the data.
EEX

Fa

Long Mame

Sulphate 0.346 0.56 0.333 0.887 0.21 0.899
Mitrate 0.282 0.78 0.456 0.732 0.309 0.785
Chloride 0.441 0.88 012 0.656 0.221 0.673
Ammaonium 0.481 0.9 0.256 0.89 0.434 0.825

[ £

2. Highlight col(B) and col(C), select Plot: Symbol: Scatter in the main menu to draw a graph,
then select Graph: Exchange X-Y Axis.

3. Repeat step 2 to create one graph with col(D) and col(E), and another graph with col(F) and
col(G).

4. Merge these three graphs. Select Graph: Merge Graph Windows: Open dialog. Expand

Arrange Settings, set the Number of Rows as 3 and Number of Columns as 1. Click the

OK button. Now you get a new graph which contains three layers.

I Graph Manipulation: merge_graph

Diglog Theme |
Description  Merge selected graph windows into one graph
Merge [ &lin Actve Folder (Open) Rl
Graphl
Graph2
Graphs Graph3
Keep Source Graphs v
Reamange Layout v
MNumber of Rows B_1
Mumber of Cokimnz |'| [
Ldd Extra Layer(s) foe Grid r ¥
4 ¥
ok | cancel | [«]

5. You can delete the legend and the XY axis labels in the graphs to clean up the graph.
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= Graph4

2 ]3]

Ammankm - [ | L ]
Chkride - -
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Sulphate - [ | ]
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crirkz | m .
MRrate - -
SJI:-ﬁa:e—- ] »

r~r—rrr-~rr-—-rr-~r—rr-~rrr—T1 ~1r+~T1 11 1 17T "T"
D100150.200250.30035 0400450500550 600650.7T00.7T50800.85090

Ammanium - ™ -
:ﬁhrlcle—- [ ] L]
'\I‘.E‘E—- = L ]
Sulphate ] -

rr—rr—rr—nrr~—1rr—rr—1rr+—T1 T 1rrTr1rTT1rTT
0.20 0.25 0.30 0.35 Q.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 Q.80 0.85 0.90

6. Select Graph: Layer Management from the main menu. Select Layer 2 on the left. Then on
the right panel, make sure that the Link tab is active. In this tab, set Link to as 1 and Y
Axis as Straight (1 to 1). Click the Apply button.

M | ayer Management E|E|

Layer Selection dd | Arenge | Sie/Postion Lk | Display |

E Link
ke @O =
B XA [Nore =]
@ Vi TS
Units  [ollnkedlayer =]

Apply

se the Apply bultons on each lab to update your preview graph. Use the OK button to apply the changes in
review graph to source graph.
|__ o | s |

Select Layer 3 on the left. Also in the Link tab, set Link to as 1 and Y Axis as Straight (1 to
1). Then click the OK button.

Reset X and Y Axes. Make sure Layer 1 is active, double-click the X axis of Layer 1. Set the

scale of X From O To 1, and the Increment as 0.2.

333



Tutorials for Origin 8.5.1

Y Axis - Layer 1

Tick Labels | Minor Tick Labels | Custom Tick Labels |

|  Tte&Fomat |  Gidlnes |  Beak |

{* Increment

™ # Major Ticks

Type linear b= # Minor Ticks |1

1 1F

Rescale | Nomal - First Tick

[ ok | Cancel| Apply |

9. In the Tick Labels tab, uncheck the Show Major Label box.

Y Axis - Layer 1

Scale |  Ttle&Fomat |  Gidlmes |  Break |

| MinorTicklsbels | Custom Tick Labels |
Selection: huw Major Labels
Tee | =] owey | =]
Divide by Factor
~|
Color | Prefix
r Poit  [12 -] Siffie

Fho [t o] o freie o
e L

[ ok ] Cancel| Apply |

10. In the Title and Format tab, set Major Ticks and Minor Ticks as None.

E—:E
3L!.'I

Fort

B

—i
-
b
L

5!
=

] Hll g "'m"’l[

e
e
=5
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Y Axis - Layer 1

Tick Labels | Minor Tick Labels | Custom Tick Labels |
Scale l Gnd Lines ] Break ]

Selection: [v Show Axis & Ticks

Title  [%(7Y) Major Ticks 'i_‘

Color &% .Elack | Minor Ticks li_l

Thickness|pts) 15 w | fods Postion  |Bottom -
o Major Tick Length |8 =] Percent/Vale |
inds Apply To

Left [ Colar [ Ticks
ﬁ{\ [ Thickness [~ Tick Length

Right

[ ok | Cancel| Apply |

11. Click Left in the Selection list, select the Show Axis & Tick check box and set Major
Ticks and Minor Ticks as None.

X Axis - Layer 1

Tick Labels | Minor Tick Labels | Custom Tick Labels |
Scale l Grd Lines ] Break ]

Selection: [+ Show Awxis & Ticks

PV Tile | Major Ticks (== None _~))

Bottom Calar .éf.gjack | Minor Ticks (=g Mone ~|)

IndhE Thicknessipts) 1.5 w| fods Posttion || eft -
Major Tick Length |2 | Percent/Value

Apply To

[ Color [ Ticks
[ Thickness [~ Tick Length

[ ok ] Cancel| Apply |

12. Click Right in the Selection list, select the Show Axis & Tick check box and set Major

Ticks and Minor Ticks as None.
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X Axis - Layer 1

Tick Labels | Minor Tick Labels | Custom Tick Labels |

Scale l Grid Lines ] Break ]
Selection: (v Show fuis & Ticks )

Title | Major Ticks
B':'ﬁ':'m Color .¢# . Black | Minor Ticks ‘
ETLAy Thicknessipts) |15 ~| AdsPostion [Right ]
o Maior Tick Length [ +] Percent/Vaue|

LA Apply To

Left [~ Color [~ Ticks
I  Thickn
A ickness [~ Tick Length

[ ok | Cancel| |

13. Select Top in the Selection list, check the Show Axis & Tick box. set Major as Out and

Minor as None.

Y Axis - Layer 1

| Tick Labels Minor Tick Labels || Custom Tick Labels |

| Scale | | Grid Lines [ Break |
Selection: i Show Axis & Ticks)

Bottom Color & .Elack | Minar Ticks lj None |v )

— i s
Major Tick Length Pememﬁalue:

e | sy To

LE'H ] Calar ] Ticks
e [] Thickness [ Tick Length
Right

[ QK ] [ Cancel Apph

14. Select the Custom Tick Labels tab, highlight Top in the Selection, choose the Hide radio
button both with At Axis Begin and At Axis End.
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Y Axis - Layer 1

| Scale || Title & Format || Grid Lines { Breal |
| Ticklabels | Minor Tick Labels | Custom Tick Labels
Selection: ) . )
&1¥| Show Major Labels Labels Stay with fuis

Rotation (degree) | 0

| COffset in % Point Size

Horzortal D
Tickto Label | CenterDefaut) %| ' yertical o]
Special Ticks
Auto Hide Show Manual Labels
At Pois Begin O @ e & | |
Left MaisEnd O @D O O | |
@é Special = b b B | |
Right A AdsVaue ||
| ok || cance || ety |

15. In the Tick Labels tab, uncheck the Show Major Label box.

Y Axis - Layer 1
Scale Title & Fomat | Grid Lines [ Break |
| MinorTick Lsbels || Custom Tick Labels |
Selection: ...
Type Lmeric Display Decimal: 1000
Divide by Factor I:I
Fort Default: Ara Set Decima :E:-'se-l:l
Coor A [ | Prefic ||
Bold 18 Suffic I:I
Apply Ta
Calo This Lave Bold This Lave
| ok || cancel || ppl

Graphing

16. In the Grid Lines tab, select Horizontal in the Selection list and then select the Major

Grid checkbox. Also, choose the color and the style for the grid lines. Click the OK button.

337



X Axis - Layer 1
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Tick Labels | Minor Tick Labels | Custom Tick Labels |
Scale | Title & Fomat CGrid Lines > Break |
S—Ef??im: [ Minor Grids
Line Color & . Gray | |
Line Type | Solid RS =
Thicknessipts) 05 -
Apply To Additional Lines
[ Grd Lines | J [ Opposte [ Y=0
[ ok ]| cance | |

17. Activate Layer 2, repeat the steps from 9 to 12 and step 16.

B=](E9

= Graph4
2 ]3]

Ammonkm ] il

Chlaride = ™

MRrate ] .

Sulphate » »

Ammonkim - ] *
Chiaride - ] ]
Wihra o ™ »

Sulphate | | L J

Ammaonkm — [ ] L]
Chiorkde { m w
NEratke o [ ] L

Sulphz®e - ™ »

oz

18. Activate Layer 3, also repeat steps from 9 to 12 and step 16 except step 10. In the Title and

Format tab, set Major Ticks as out and Minor Ticks as None.
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Y Axis - Layer 3

Tick Labels | Minor Tick Labels | Custom Tick Labels |
Scale l Grid Lines ] Brealk ]

Selection: [v Show Axis & Ticks

Title | Major Ticks (| B2 Ot ~|)
Color &* . Black | Minor Ticks ¢ None w0
Thickness|pts) 15 w | fuiz Postion  |Bottom -

Major Tick Length |2 | Percent/Value

Indt Apply To

Left [ Colar [ Ticks
ﬁ{\ [ Thickness [~ Tick Length

Right

[ ok | Cancel| |

Graphing

19. Select the Custom Tick Labels tab, highlight Bottom in the Selection, choose the Hide

radio button both with At Axis Begin and At Axis End.

Y Axis - Layer 3

Scale |  Tte&Fomat |  Gid Lines Bresk |
Tick Labels | Minor Tick Labels stom Tick Labels

Selection:
20V Show Major Labels W Labels Stay with A
M (Offset in % Point Size
123 Rotation (degree) |I]I

Bottom Horizontal 0

rﬁ Ticktolabel  [CenterDefaut) v | vVetical [0
Top Special Ticks

Auto Hide Show Manual Labels
MhdsBegn O GO |
MhisEnd © GO |
Special LCHE SR - |

At Auis Value

H’T

e

.
10
=3

[ ok | Caneel | Apply

20.

Click OK. Now you will see the graph below.
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= Graph4

s

Ammankim | |

Chiaride n
NErte = -
Sulphate - "

Ammonium ]
Chiaride =
NErte n .
Sulphate =

Ammaonium ]
Chlaride -

MRrate = -

Sulphate

21. Double-click the graph to bring up the Plot Details dialog. Change the options as the
following screenshot.

I Plot Details

=) {3 Graphd
= [v Laver]

Svmbal | Drop Lines w Offset | Label |

Edit Mode Group Members
(0 () Dependent
W
¥ Layer3 Right-click for more options, drag and move W Booki f

rows to rearrange if nested

Increment | Details # Bookl_(

|
b

Flat Type Scatter [Wnrkbook] [ Ok J [Eancel] [ Apply ]
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M Plot Details

Graphing

= (4 Graph

Plot Type

S_I,meolj| Drop Lines || Offset || Label || Group|

Presvigmw

Al

[ 5how Construction

Edge Thickness Drefault w
B viot

Symbal Color

Transparency J—

[] Overlapped Points Offset Plotting

%

’Wnlkbookl I QK l [Cancell [ Apply ]

I Plot Details

= o Graphd
=¥ Laper

[v
[v Layer3

Plat Type

( Symbal 1Dr0p Lines || Offzet || Label || Group|

Freviem

E

[ Show Construction

Edge Thickness Default b

syl | ] LT Magerta |

Transparency J— A

[ Overlapped Points Offset Plotting

’Wnlkbookl ’ QK l [Cancell [ Apply ]

22. Repeat the steps of 21 for the Layer 2 and Layer 3. Click the OK button and you will see this

graph.
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= Graph4 : El E|
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23. Select 4lin the Tools toolbar to draw three rectangles on the graphs. For each rectangle:

o Double-click on the rectangle to bring up the Object Properties dialog.

o In the Fill Pattern tab, set the desired Fill Color.

Object Properties

Set Default |

Pattem [ Nore | %

-
Pattem Color |

Pattem Width | =]
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o In the Dimensions tab, adjust the size and position of the rectangle if so desired.

= Graph4

Ammanium

Chioride

Mitrate

Su lp hate

Armnman ium

Chloride

MNitrate

Sulphate

Armmon ium

Chloride

Mitrate

Sulphate

24. Select the Text Tool

you want.

in the Tools toolbar and click inside the rectangles to add the text that

25. Select Graph: New Legend from the main menu. Move the legend to a suitable place, then

right-click on it and select Properties. Change the settings as below:
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B Object Properties

Background |(Mone) | [T Use System Font
| Center Mutti Line

Rotate (deg.)|0 | White Out Cancel

Tab IG Size [72 - [ Apply formatting to all labels in layer  Set Default

[ Defaut: Anal ~| A Bacx |N|B|I|Ll|x2|x2|l"|

\1{2) 2806 \1{1) 2067 |

2006 A 2007

26. Activate the top x axis of Layer 1 to move it to a suitable place.
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Now the multi-data dot chart is finished. You can see the graph below.
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3.6.4 Add multiple fitted curves in a Histogram
Summary
After you plot a Histogram, Origin allows you to overlay a distribution curve on the binned data by

selecting Normal, Lognormal, Poisson, Exponential, Laplace, or Lorentz from the Type drop-

down list in the Data tab of the Plot Details dialog. If you want to add multiple distribution curves to
the Histogram, the procedure involves a few more steps.

What you will learn

e  Plotting the Histogram

e Using Frequency Count to do statistics

Using Peak Analyzer to find peaks and do fitting

e Adding new layers

Steps

Copy and paste the sample data into Origin and set the column as Y (Highlight the column and choose

Column: Set As Y from the Origin menu). Plot this data as a Histogram by clicking Plot: Statistics:
Histogram from the menu.

= Graph1 |Z| |E| [z|

e

204

Count

o

0a0

Frequency Count

1. Highlight the sample data, then open the Frequency Count dialog by selecting Statistics:

Descriptive Statistcs: Frequency Count.

2. Click OK to finish. A new result sheet will be generated.
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Fit peaks

1. Select Col(Counts) and then open the Peak Analyzer dialog from Analysis: Peak and
Baseline: Peak Analyzer.
In the start page, select Fit Peaks as Goal, then click Next.
In the Baseline Mode page, set the baseline as Y=0 when the Custom radio box is checked.

4. Click the Next button twice to go to the Find Peaks page. Click the Find button under the
Enable Auto Find check box to find two peaks.

5. Click the Next button again to open the Fit Peaks page. Click Fit Control at the bottom of this
page to open the Peak Fit Parameters dialog.

6. In this dialog, the default fitting function is Gaussian, which is the right function for normalizing
the data. Close the Peak Fit Parameters dialog and go back to the Peak Analyzer dialog. Click
Finish to complete the fitting.

Add the fitted curves

1. Activate the Histogram graph and add a layer by selecting Graph: New Layer(Axes): Right-Y
from the main menu.

2. Right-click the Layer2 icon and select Plot Setup from the short menu to open the Plot Setup
dialog.

3. Select the sheet FitPeakCurvel from the top panel, then set col(A3) as X and col(A4) as Y, and
add them into the Layer RightY in the bottom panel.

4. Do the same things for col(A5) and col(A6). After that, both fitted peaks have been added into
the Layer Righty.
Click OK. Two fitted curves had been added to the Histogram.

6. Double-click the graph to open the Plot Details dialog. Select RightY from the left panel, then
open the Link Axes Scales tab in the right panel and select Straight(1 to 1) for both X Axis
Link and Y axis Link. Click OK to close the dialog.

7. The fitted curves are added into the Histogram with the proper scale. The following is the result

graph, with the right Y-axis removed.
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= Graph1 : E| @

2l Y

204

Count

’ R\.»N. \&é“mj : sy

Sample Data

0.631
0.642
0.652
0.662
0.669
0.676
0.677
0.69
0.691
0.696
0.697
0.699
0.699
0.7
0.7
0.708
0.712
0.718
0.731
0.744
0.749
0.751
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0.752

0.753

0.758

0.758

0.759

0.761

0.761

0.763

0.763

0.763

0.765

0.767

0.768

0.768

0.769

0.769

0.77

0.771

0.771

0.772

0.774

0.775

0.775

0.776

0.776

0.776

0.777

0.778

0.779

0.78

0.78

0.781

0.784

0.784

0.785

0.785

0.789

0.789

0.791

0.794

0.795

0.796

0.798
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0.798

0.803

0.82

0.831
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3.6.5 Weibull Probability Plot
Summary

The probability plot shows a graph with observed cumulative percentage on X axis and expected
cumulative percentage on Y axis. The Weibull probability plot is used to test whether or not a dataset
follows Weibull distribution. And its X scale type and Y scale type are Log10 and Double Log
Reciprocal respectively. If all the scatter points are close to the reference line, we can say that the
dataset follows the Weibull distribution.

Q9.9
99 4 = Percentiles

—— Refarence Line

an

504

10 4

Weaibhull Percentiles
h

0.4

T T T T T T L |
o Sample Data 1o

Minimum Origin Version Required: Origin 8.1 SRO

What you will learn

e How to create a Weibull probability plot
e How to change the shape of the symbol

e How to change the width of the line

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj. (If you don't have the OPJ,
you can also download the data from here)
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Open the project, browse to the folder Graphing: Statistical: Probability, QQ Plot. Active the
worksheet Probability Plot Data. Highlight column A and right-click to select Set As: Y from the

context menu.

4 weibullfit - weibull fit. txt M=1E3
F.

e
™ *
% cu

Sparklines

Copy (Full precision)
Copy (inchuding label rows)

E Paste

Insert
Delete

Clear

EETI
8 et Column Yalues. .. m

Fill Calurnn with r Zz

y | 3BE Label

y | "™ Disreqgard

Sort Colurnn

Sort Worksheet

Kl weibull fit Ji

. x Error
Mormalize. .
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2. Keep this column highlighted, select Plot: Statistics: Probability Plot from the Origin main
menu to open the plot_prob dialog. In this dialog, change Distribution to Weibull and then

click the OK button to create a Weibull probability plot with column A.

Plotting: plot_prob

Dialog Theme ﬂ

Description
Recalculate
Input Data |[weibullfit] "weibull fit"! |=|§ 3

(=] Distribution
Distribution weibul v

E ztimate fram 0 ata

zhape | |

zale | |

Score Method |B|-:um V|
Exchange ¥X-Y Axes [ |

Output Range ||[<in|:uut>]< Nt |q‘ 4

[ OF. ” Cancel ]
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3.6.6 Q-Q Plot
Summary

Q-Q plot is a graphic method to test whether or not a dataset follows a given distribution. In a Q-Q
plot, observed values on X axis and expected values on Y axis are shown. If all the scatter points are
close to the reference line, we can conclude that the dataset follows the given distribution.

MHommal 3-Q Plot of Mormal Random Y alues
mu = -0.07088 sigma = 1.04302

< Espected ‘alue
Referance Line =

2
o 4
S
ﬁ
=
= 04
=
[=]
= i
=]
o
g
o 2
il

-4 T T T T T T T

-4 -2 I 2 4

Mornal Random Values
Minimum Origin Version Required: Origin 8.1 SRO

What you will learn

e How to create a normal Q-Q plot
e How to change the color and shape of the symbol

e How to change the color of the line

Steps

This tutorial is associated with the sample project: \Samples\Samples.opj. (If you don't have the OPJ,
you can also download the data from here)

1. Open the sample project, open the folder Graphing: Statistical: Probability, QQ Plot in the

Project Explorer. Highlight column A and right-click to select Set As: Y from the context menu.
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BTuTT]

22 00plot - Q-O_plot. txt

Long Name|

Sparklines

IIII Q-Q_plot /

A =Tea]

Plak

& cut
Copy
Copy (Full precision)

Copy (inchuding label rows)
Inserk

Delete

1133
B Set Column Values. ..

Fill Calurmn wikh

Sark raliirmn

Graphing

y £ Z

y | 3¢ Label

2. Add a long name to this column, say Normal Random Values.

HIuTT]

| qulﬂt - Q'D_plﬂttxt

B(Y)

o
Mormal Randnlnfl_l.l_@

b it

1.14344
0.081&1
262812
1.36281
-0.81746

0 OR[N0

S[(=/c3

8] 3

£

3. Highlight this column and select Plot: Statistics: Q-Q Plot from the Origin main menu to open

the plot_prob dialog. In this dialog, change Score Method to Renard.
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Plotting: plot_prob

Dialog Theme b
Dezcnption J
Input Data (20D ata]Momal1 EkEILl

= Distribution
Distribution | Mol “ |
E ztimate from D ata
i | |
zigma | |
@re Method |Henaru:| v
Exchange ¥X-Y Axes [ |
Output Range ||[<input>]<new> |q§ 4
[ ak. ] [ Cancel ]

4. Click the OK button to create a normal Q-Q plot with column A.
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3.7 Polar

3.7.1 Polar Contour
Summary

This tutorial will show you how to create a Polar Contour graph.

=l Graph2B

- 90 0 Radius
= .
Sk \ \ ") Fixed From 0
Range \_ ] \_gu (%) Use v-twiz Bange
1 1
Temperature Contour Map
180°
87.0°M 4 -32.65
88 0°H 4 -32.39
59.0°M LT3

= : 31 .86

2 90.0°M -

E ] -31.60
89.0°N - 3134
88.0°N - -31.08
87.0°M -30.82

-30.55
Sample of 8¢ i) Z Polar Contour °Fa

What will you learn

Steps

Create a Polar Contour graph

Customize the graph by using the Plot Details dialog

This tutorial is associated with the sample project: \Samples\Samples.opj.

1.

Open the Graphing: Contour: Polar Contour folder in the Project Exporer. Activate Book2B
with the temperature and location data and select column C. Select Plot: Contour: Polar
Contour Theta(X) r(Y) from the menu to create a polar contour graph. The graph should

look like:
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&= GraphB

R adi
Set 90 S

Angular “\ I]\ () Fised From 0
Rangs 0 a0 (%) Use -Axis Range
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O th G B3 = = k3 L3 o th O -

2. Then we wil customize the contour graph by using the Plot Details dialog. Double-click on
the contour plot to bring up Plot Details dialog, select the Color Map/Contours tab and

click the Fill heading, and then set the dialog as the follwing graph shows.
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Line *fidth

Click the Contouring Info Tab, select the Layer Boundary radio button.

Click OK button to close the Plot Details dialog.

Graphing

Then we will customize the axes of the graph. Double-click on any tick label to open the Axis

dialog.Then do the following things

O Select the Scale tab, choose Horizontal in the Selection list, set Increment to 60.

O Select Vertical in the Selection list, set From to O, set To to 7 and set Increment to

2.

O Select Tick Labels tab and select Top in the Selection list. Then select Tick-Indexed

Dataset with the Type drop-down list. Choose [Book3B]Sheetl1!B for Dataset.

Change Point to 26.
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X Axis - Layer 1
| Scale ( Title & Farmat I Grid Lines [ Break |
Tick Labels | binar Tick Labels || Custom Tick Labels |

Selection: S how b sjor Labels

vpe |Ti|:k-in-:|e:-:ed datas v| \

ataset |[E ook 3B 5 heet1 1B Longitude \Q{

Font | Drefault: Arial w |

Color ﬁ..-‘l'-.utn | Prefis I:I
[lBold ¢~ Font 25w sufie ||

Apply To
[ ]Font [ Paint
[ Color [ ]Bold

[ ] 4 ] [ Cancel Apply

O Select Left in the Selection list. Then select Tick-Indexed Dataset with the Type
drop-down list. Choose [Book3B]Sheetl!A for Dataset. Change Point to 26.

0 Select Right in the Selection list. Then select Tick-Indexed Dataset with the Type
drop-down list. Choose [Book3B]Sheetl!A for Dataset. Change Point to 26.

O Go to the Grid Lines tab and make sure Horizontal has been selected in the Selection

list. Then set the dialog as the following image shows.

Y Axis - Layer 1

| Tick Labels [ Minar Tick Labels [ Custom Tick Labels |
| Scale [ Title & Format | Grid Lines Break
Selection: b gjor Gridz Minor Gridz
HiH ine Color & . Elack | s . Gray 7\
Wertic
Line Type | ------ Shart Dash w | | ----------- Shart Dt w |
Thickness(pts] 0.5 w 0.3 w
Apply To Additional Linez
[]Grid Lines [0pposite  [] ®=0

k. H Cancel H Apply
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6.

7.

Graphing

Double click on the Color Scale to open the Color Scale Control dialog and set the dialog as

the following image shows.

Color Scale Control

Text m
Farit SAi
at T Default Arial w
Calar . Black. -
Size 2B v 8 I U
[] Reverse Order
Background | iMone] b |

Size and Gapsz [in & of font height]

Color bar thickness ) Labels

Sh M 3
Label gap an E OLES;TSDH e
Label zide aoffzet © Increment
1 &

The graph should look like

&= Graph2B
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3.8 3D

3.8.1 Basic 3D Plotting
Summary

In Origin, most 3D plots -- including 3D surface, wire frame/wire surface, 3D bar plot and 2D contour
-- are created from an Origin matrix. In most cases, the raw data is XYZ data and you should convert
it to a matrix first, using one of Origin's built-in gridding routines.

Minimum Origin Version Required: Origin 8.0 SR6

What you will learn

This tutorial will show you how to:

e Create a 3D graph in Origin
e  Convert Worksheet data to a Matrix
e Use the layer contents dialog to add/remove dataset

e Use the Plot Details dialog to modify graph

1. Import the file \Samples\Matrix Conversion and Gridding\XYZ Random Gaussian.dat.

2. Highlight the 3rd column, right-click, and select Set As: Z from the context fly-out menu.

3. To convert the worksheet XYZ data into a matrix, select Worksheet: Convert to Matrix: XYZ
Gridding to bring up the XYZ Gridding dialog. Select Mean from the drop-down list of the

Replace Duplicates with item as below:
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B XY7 Gridding: Convert Worksheet to Matrix

Dialog Theme | b
P — F.
[l Gridding S ettings
B Data Examination
# Tolerance [1E-8
' Tolerance [1E-8
Replace Duplicates “With
Gridding Method and Parameter edian ine] -
kinirnunm
Advanced M i
Preview Plot Type Sum | - |
Output M atrix | < ries =3 u
w
£ >
ak. | Cancel | E

4. After that, you can see the right preview panel as below.As you can see, the XY data are

randomly distributed, so a random gridding method should be used.

# Steps | Y Stepz | Preview Result

Duplicates replaced with Mean

20 TR & R ] = &
l 1
L] " n
— 1 —— . :
- » | B ..l .
" —5 3
L I . - o
15 | T I"
. : " LB |
- "
M 1 N : 1 =
7 L]
LI | .l B "l o
Ll []
r y " [ L
of  LE ALY

Scatter are
T T ) randomly distributed

5. Use the following settings and click OK to convert the XYZ columns of data into a matrix of data.
The TPS gridding method will generate a smooth surface.
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B XY7 Gridding: Convert Worksheet to Matrix

Dialag Theme ﬂ

El Input |FvZRandomG auz] Y2 Random Gaussian"l[4 B C] ITEIL' _
E Range 1 |FvZRandomG auz] Y2 Random Gaussian"l[4.B.C] ITEIL'
b |FvZRandomG auz] Y2 Random Gaussianl4 ITEIL'
Y |FvZRandomG auz] 72 Random GaussianIB ITEIL'

£ ||[>¢(2Handuml3aus]”>¢r2 R andam Gauzsian'1C ITEIL' =

El Gridding Settings
D'ata E xaminatian
Bl Gridding Method and Parameters | Flandarm [Thin Plate Spling] - |

Colurnhz | 20 I:|
Fows | 20 I:|
Smoothing CI

E strapolation | Extrapolate w |

W
(5] (Eed) »|

6. Set the new generated matrix as the active window and select Plot: 3D Wire/Bar/Symbol:

Wire Frame from the menu to plot a 3D mesh:
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= Graphi

!
.;.1
JA
/ _' M "" N
HOLUAVOR

i
X
ny TR
» IR NG

In order to plot the original data points on the graph, you can use the Layer Contents. Right-
click on the layer icon and select Layer Contents.

= Graphi

[1)
Hide Layer

Hide Other Lavers | |
Delete Layver |

Plat Setup...

Laver Properties. ..

Laver Management... EE%-—-
' ,\q |
v 1 [MBookl]MShestll 1(Z) [1%:400%] s b,

wl

fa
T P e |
LA R

'y ’ =
S R

- ‘ it T - -
. “'"’0/’ - ol
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In the Layer Contents dialog, select Worksheets in Folder from the available data box (in the
upper left corner of the dialog). Then select the worksheet Z column and click -> button to add it
into the right panel list.

M | ayer Contents - Layer1

Wwhorkzheets in Folder hd Group | |Ungroup "'I" ‘lr ||:| Rescale on Apply

Short Mame Shart Mame | Laong Mame |Legend |F'Iut Type |

HrZRandomGaus  #Z Rand B[] 1 1 30 - 'wire Frame

tandomi aus 2 Randl| C[£]

il B [Layer F'n:uperties...”F'Iu:utSetup...] Apply Cancel

|A

After you click Apply button, the source data will be added to the layer.

You can now use the Plot Details dialog to modify the appearance. Double-click on the graph to
bring up the Plot Details dialog. On the left panel, select the 3D scatter data:
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B Plot Details

= {3 Graphl
= Layer

==

[kB ook 1 1Grnidding Matnis! 1] [1:400]
m Gaugzian.datl<vs Bandom Gaus

O = Projection
O Z Projection

Line

Pr

Graphing

And then go to the Symbol tab on the right panel, adjust the symbol type, size and color, etc.

ru:up Lines || 30 Weckar || E rror Ear|

o @ ==

[ 5how Construction

Presiew SIZE E I

Edoge Thickness |Default

Symbal Color (

Blue

Follow line transparency

o ]

Remove the drop lines on the Drop Lines panel:

367



9.

Line || Symbol W 30 Wector | Emor Bar|

Parallel ta =
O Az
Stle | —
Width
Calar

Tutorials for Origin 8.5.1

Parallel ta '
O Bz

Parallel to £

When done, click OK to accept the modifications:

= Graphi

[]Drop To Surface
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3.8.2 3D Pie Chart
Summary

Origin's 3D Pie Chart gives you complete control over the look of the plot. Set the thickness of the pie
slice, displacement, view angle, and size and rotation of the chart. You can even choose to explode
the view of one or more pie slices.

-Higpanic

] hite

[ Jafrican Amercan

-ﬁu‘nerican Indian

I 2=ian iPacific

I Cther 33.7%

93%

45 4% 0.4%

0.3%

What you will learn

e Create 3D pie chart and change the view angle.
e Explode the view of pie slices.

e  Customize pie slices individually.

Steps

This tutorial is associated with the folder Column and Pie of the sample project:
\Samples\Samples.opj.

1. Import the data \Samples\Graphing\3D Pie Chart.dat into worksheet, and rename the column
long name as Demographic and Percent.

2. Highlight the 2nd column and create a 3D Pie Chart from Plot: Column/Bar/Pie: 3D Color Pie
Chart.

3. Double-click the pie chart to bring up the Plot Details dialog. Switch to Pie Geometry tab, and
change the Rotation degree to 68. Then check the checkbox for American Indian and Other in

Explode Wedge group as below and click OK.
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Pattern || Mumeric: Formats

30 Wiew

Wiews Angle [deg]
[90 = 2D View]

Thickness
(¢ of radivs) L2

_Fiatation

:_;.Starting.-’-'-.zimuth [deq] |Gg

|j Counter Clockwize

R adiuz/Center
Rescale Badius
[% of frame]

Harizontal Offzet 0
[% of frame]

Pie Geometry | Label:

Fie Sectionz
Explode Wedge:

O . Hizpanic

[ B wiite

[ I African Americar
(i American [ndian
|7 Asian/Pacific
| Other

|

Dizplacement
(% of radius] | <7
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Then hold the Ctrl key and double click each pie slices to open Plot Details dailog, and change

Fill Color in Pattern tab, respectively.

370



Graphing

3.8.3 3D Scatter Plot with Line Projections of Core Drilling
Locations

Summary

This tutorial will show you how to create a 3D scatter plot and how to show the projections of the
plots.

= Graphi

Minimum Origin Version Required: Origin 8.5.1

Steps

1. Create two new workbooks. Import the data into the workbooks
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aue

i The First Curve of 3D Scatter E|E|E

LS

28 The Second Curve of 3D Scatter E|E|E|

A B{T) )
Long Mame Long Mame
1600 1610 BEO0 1700 1710 B600
1600 1605 B280 1705 1710 f280
1600 1600 56RO 1710 1710 E060
1600 1595 5640 1715 1710 5640
1600 1540 5320 1720 1710 5320
1600 1585 5000 1725 1710 5000
1600 1580 4680 1730 1710 4680
1600 1575 4360 1735 1710 4360
1600 1570 4040 1740 1710 4040
1600 1565 3720 1745 1710 2720
1600 1560 3400 1750 1710 3400
1600 1555 3080 1755 1710 3080
1600 1550 2760 1760 1710 2760
1600 1545 2440 1765 1710 2440
\ The First Curve of 3D Scattd|< » \, The Second Curve of 3D Sel| ¢ »

2. Activate The First Curve of 3D Scatter worksheet. Highlight column C. Right-click on it and
select Set As: Z from the context menu. Then click the 3D Scatter button on the 3D and

Contour Graphs toolbar as the screenshot below.

.30 Scatter
@ 3D Trajeckory
@ 30 Errar Bar
% 3D veckor ¥YZ X2
(30 veckor X2 didvdz

B~ B

3. Activate The Second Curve of 3D Scatter worksheet. Highlight column C. Right-click on it

and select Set As: Z from the context menu. Then move the mouse to the right edge of the

=
selection area until the shape of the mouse change to . Then hold down the left mouse
button and drag the highlighted data into the new created graph window.
The graph should look like
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= Graphi

Graphing

Double-click on the Z axis to open the Axis Properties dialog. In Scale tab, set the dialog

options as the screenshot below.

L Axis - Layer 1
| Tick Labels || kinar Tick Labels || Custom Tick Labels |
Scale | Title & Format I Grid Lines [ Break |
Selection:
! From | #a00 | ®) Incremert 1000 )
=
forzertal |\To [0 | | O#MaiorTioks 2|
M Type Lirear " # Minor Ticks
YWertical
Rezcale | Nomal v First Tick I:I
Ticks Location
] Major Ticks From D ataset
] Minor Ticks From D ataset

k. H Cancel H Apply

Select Vertical in the Selection list box. In Scale tab, set the dialog options as the

screenshot below.
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Y Axis - Layer 1
| Tick Labels [ Minar Tick Labels I Custom Tick Labels |
Scale | Title & Farmat || Gnd Lines || Break |
Selection:
rrry Frarm 1400 (%) Increment 100
| ' ]
H arizontal |2':":":I O # Major Ticks

s Linear 1w #MinorTicks 1|
Rescale [ nomal v FstTick | |

Ticks Location
[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset

] 4 ][ Cancel ][ Apply

Select Horizontal in the Selection list box. In Scale tab, set the dialog options as the

screenshot below.

X Axis - Layer 1
| Tick Labelz || Minor Tick Labels || Cuztom Tick Labels |
Scale | Title & Farmat | Grid Lines | Breal |
Selection;

IFT e
|

Harizontal

rom | 1400 () Increment 100 :I

. 1650 O # Major Ticks |:|
.m,. Type Linear " # Minar Ticks

Wertical
@ Rescale | 4 Mamal First Tick I:I
2 Ares Ticks Location

[ ] Major Ticks From D ataset
[ ] Minor Ticks From D ataset

2k, ] [ Cancel Apply

The graph should look like
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= Graphi Z E' El

5. Select Format: Layer from the main menu to open the Plot Details dialog. Expand the
Layerl node. Select the first plot. Set the dialog options as the screenshot below.

B Plot Details ?x

= = Graph Edit Cantral |
= Lawer

El [The First Curve of 3D Scatter]The First Curve o e e

# [The % econd Curve of 3D Scatter]The Second | i
@) &l Together
(O Fully Independent

() Driginal Independent of Projections

5 ! >

Flat Type: 3D Scatter/Trajectony [Workbook] [ aK ] [Eanoel] [ Apply ]

Expand the first plot and select the Original plot. Then set the dialog options as the

screenshot below.
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Il Plot Details

= =3 Graphl
=2 Layerl

= The First Curve of 30 Scatter]The First Curve o
g riginal
#1 Projection
2 Projection
2 Projection
urye of 30 Scatter]The Second |

3

Ll

|

Flat Type: 3D Scatter/Trajectary

Tutorials for Origin 8.5.1

FPIX

Qine j Symbol | Drop Lines-l

Connect Symbols
[

Sile | — Solid v|
width |3 ~|

Colar & . Red I

[ workbook | [ ok | [ cancel | [ 4ppy |

6. In the Symbol tab, set the dialog options as the screenshow below.

M Plot Details

= (= Graphi
= Layerl
= E]_ﬂh;ﬂm_ﬁumf_ﬂ[‘ Scatter]The First Curve o
[l = Projection
Z# Projection
[ %Z Projection
|==| [The Second Curve of 30 Scatter]The Second |

5

|

Flat Type: 3D Scatter/Trajectory

Select Individual Color: Red

Line g Syrmbol DDlop Lines|

e

Edge Thickness

doe Color - Fed ™
Fill Calor |:| Automatic

Presvigw

[ 5how Constuction

[Workbook] ’ aK ] [Cancel] [ Apply ]

7. Select the second plot. Set the dialog options as the screenshot below.
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M Plot Details X

& I Graphl Edt Cortral |
= Layerl
[ [The First Crve of 30 Scater]The Fi

il

Edit Dependencies

F—._‘_‘_H-H'\
[OF] Togethel__/
() Fully Independent

() Original Independent of Projections

£

|

Flat Type: 3D Scatter/Trajectory [Workbook] [ aK ] [Cancel] [ Apply ]

Expand the second plot and select the Original plot. Then set the dialog options as the
screenshot below.

B Plot Details X

= £ Graphi Bire
= Laper]

=] [The First Curve of 30 Scatter]The First Curve o

= The Second Curve of 30 Scatter]The Second |

Original Connect Symbals

7 Projection

Syrbal | Drop Lines |

Sy |—Soid v
- YZ Projection width ﬁ|
Calor

5 ! >

Flot Type: 30 Scatter/Trajectory [Workbook] [ oK ] [Canoel] [ Apply ]

In the Symbol tab, set the dialog options as the screenshow below.
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M Plot Details ?|X]
I 3
= {_? Graph1 (Line (Symhol T[irop Lines| ( Select Individual Color: Blue
= Layer e’ L

=] [The First Curve of 30 Scatter]The First Curve o ; —

= Presvigu o N /
= The Second Curve of 30 Scatter]The Second | SGe |5 = [, /

—— o — f

. Qriginal = :
[ ¥ Frojection (7 \ Edge Thickness | Dekault v
[ Zx Projection \Q_ / ,E-'i(— S
dge Col Blue
[ [ Z Projection o ~Edge Lolor - I._J
Fill Calor [ ] Automatic

[] Show Construction

|

bl

[Workbook] ’ oK ] [Canoel] [ Apply ]

Flot Type: 30 Scatter/Trajectory

The graph should look like

= Graphi

Sample Data

Download the The_First_Curve_of_3D_Scatter.txt file and The_Second_Curve_of_3D_Scatter

file from http://www.originlab.com/ftp/graph_gallery/data/The_First_Curve_of_3D_Scatter.txt and

http://www.originlab.com/ftp/graph_gallery/data/The_Second_Curve_of_3D_Scatter.txt. Create a
13y,

new worksheet. Click the Import Single ASCII button B2 and select the The First Curve of 3D

Scatter.dat to import it into Origin. Then select File: New: Workbook from the main menu to

create another empty workbook and import the The Second Curve of 3D Scatter.dat with the

Import Single ASCII button.
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The following table contains part of the sample data.

A(X)

B(Y)

c@

1600

1610

6600

1600

1605

6280

1600

1600

5960

1600

1595

5640

1600

1590

5320

1600

1585

5000

1600

1580

4680

1600

1575

4360

1600

1570

4040

1600

1565

3720

Graphing
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3.8.4 Emission Intensity of Single-walled Nanotubes Plotted as a
surface Graph

Summary
This tutorial will show you how to create a 3D surface graph and how to customize it.

= Graphi

Minimum Origin Version Required: Origin 8.5.1

Steps

1. Create a new matrix. Import the data.
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fi#: Emission Intensity of Single-walled Nanotubes Plotted as a surface ... E”E'E'

1 166 195.3 203 174.9 2298 217.4 17
2 171.5 211.3 217.5 179.5 2286 2336 18
3 169.6 198 209.5 181.4 238 2201 17
4 167.6 201.5 215.4 187.3 2525 2258 18!
] 171.2 175.4 202.9 181.5 2291 1821 19
] 177.9 178.6 206 181 2135 179.5 149
7 178.1 176.7 21249 174.49 181.7 2186 1
g 206.8 174.2 199.7 155.2 1761 172 171
g 1828 193.2 1801 1631 1827 174 171
10 165.7 184.2 134.8 1331 133 141.6 17
11 167.4 160.6 137.7 114.5 115.3 1227 1
12 1447 129.6 g6.6 92.45 101.8 111.2 101
13 143.9 129.9 110 49549 110.6 744 1
14 152.6 1391 1141 102 18.1 ar.y o
15 179.5 170 1447 122.5 728 1.3 2!
16 168.1 123.4 123.5 130.6 86.6 B7 .6 2
17 166.8 120.6 100.7 56.8 F4.49 59.6 )
18 143.4 105.5 63.1 88.7 7.2 -3 1
19 154.9 141.1 85.2 17.4 7oA 13.8 =

20 161.8 143 1081 G6.5 494 gg.2 VS
| 4| » |\ Emission Intensity of Single-wal / ||( >

2. Highlight the matrix and click the 3D Color Map button in the 3D and Contour Graphs

toolbar to create a graph.

@ 0 Color Fill Surface
@ 30 ¥ Constant with Base
& 30 Constant with Base

3D Colarmap Surface
@ 30 Color Fill Surface!sth Error Bar
@ 30 Colormap Surface with Errar Bar
@ Multiple Color Fill Surfaces

@ Mulkiple Colormap Surfaces

@ -8 e

3. Select Format: Plot Properties from the main menu to bring up the Plot Details dialog. Do the
following in the Plot Details dialog:

O In the Surface/ Projections tab, set the dialog options as the screenshot below.
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I Plot Details

= (2 Graph | Color Map | Mumeric Formats !| Side ‘walls | Grids | Surface/Projections

=5 Layer]
ten...suiféce GraphlEmission Intensi |-

Surface Top Cantaur Battarn Contour

Fill Colar |

Contaur Line @ O |

Line Color 4% . ite | ] . \w'hite | & .
Line 'width 0.5 0.5 0.5
Z Clipping

Lowps [0
High (%]

i il l

Flot Type |3D-COI0rmap Surface vl [ Matrix ] [ Ok ] [Eancel] Apply

O In the Color Map tab, click on Level heading to open the Set Levels dialog. Set the
dialog options as the screenshot below. Then click OK to close the Set Levels dialog.

Il Plot Details - Plot Properties

= iy Graphl Colormap | Error Bar | Mumeric Formats | Side Walls | Surface | Suface/Projections |
=¥ Layerl
¥ [MBook2MSheetl! 1[Z] [1%1620% i i
giic hete jo open the Set Levels dialog ]
Level... Fill... ~l
<-186
186 |
From| |160 (@) Increment |1D ) | |

Caolor Fill Cantral

Tao 250 # Major Levels
O ! Enabled

Tupe Linear v # Minor Levels l:l
Total # of Levels

e
First Level l:l vels and Colars Only | Rescale Mode

(Find Minetar] [_oK_] [Cancel] |

Plat Type 30 - Colormap Surface v| [ I atrix ] [ Ok ] [ Eancel] [ Apply ]

O Click on Fill heading to open the Fill dialog. Set the dialog options as the screenshot
below the Click OK
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Hl Plot Details - Plot Properties

= i3 Graph
=-Iv Layer!

Colormap J_fuor Bar | Numeric Formats | Side walls | Surface || Surface/Projections |

Click columnmn header or cell to edit

[

Click here to open the
n a Fill dialog
Color Generations by Interpolation

() Limited Mixing
| Color Fill Cantral
(¢} Introducing Other Colars in Mixing : Enabled
Insert

() Load Palette
Range Delete

S

Akl | Ful rmap T heme
. clude Levels and Colors Only | Rescals Mode
I—
o Full :Copy
Faste
Flat Type 3D - Colormap Surface v| [ I atri ] [ (u]8 ] [ Eancel] [ Apply ]

O Click on the last row of the Fill column which is next to > 250 row to pop up the Fill

dialog. Set the dialog options as the screenshot below.

Details - Plot Properties

= a Graph Calormap | Error Bar || Murneric Formats || Side Wwalls || Surface || Surface/Projections |
BW Layer
v [MBook2IMSheetl! 12 [1%1620°]

Click colurnmn header or cell to edit

Level.. Fill...
190
200
210
220
230

B

> 280

i

A

Lewvel Calar ritrol
v

S— Click here to open the
L [ Delete | Fill dialog

Colormap T heme

Inelude Levels and Colars Only | Rescale Mode
Faste
Flat Type 3D - Colormap Surface v| [ I atrix ] [ ak. ] [ Eancel] [ Apply ]
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O In the Grids tab, set the dialog options as the screenshot below.

M Plot Details - Plot Properties

=t Graphi | Colormap || Error Bar || Murmeric Formats || Side W'all(J Surface |}urface.-"F'miections|
E-Iv Layer! —
[ [MBook2]MSheetl! _1(Z][1%1620%

Enatle Grids  [Both X and ¥ GiidLines |

Grid Line width |01 v|
Grid Color
(&) Single

(O Use Colormap

[ Back Colar |
Transparency I— 4
Draw Gridines |Set b aximum v|

Flat Type | 3D - Colormap Surface v| [ I atrix ] [ ak. l [ Cancel ] [ Apply ]

Click OK to close this dialog. The graph should look like

= Graphi

el M
;04,‘%?}' %‘"
r }fﬁli H
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Sample Data

Download the Surface_Graph.txt file from
http://www.originlab.com/ftp/graph_gallery/data/Surface_Graph.txt. Select File: New: Matrix from

the main menu to create an empty matrix. Click the Import Single ASCI1 button

the file to import it.

The following is part of the matrix.

166

195.3

203

174.9

229.8

217.4

174.5

171.5

211.3

217.5

179.5

228.6

233.6

181.7

169.6

198

209.5

181.4

238

220.1

178.8

167.6

201.5

215.4

