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Overview

System Requirements and First Launch

MagicPlot is a cross-platform application based on WJava technology. Java Runtime is included in the
MagicPlot distributive for Windows and Mac OS X.

Running MagicPlot on Linux/Unix

You need Java Runtime Environment (JRE) of version 11 or later to run MagicPlot 3.0. You can install
Java using the package manager or get a free compiled copy here: https://adoptopenjdk.net/.

Run MagicPlot using command: path-to-jre/bin/java -XX:MaxRAMPercentage=75 -jar
MagicPlot.jar.
Here -XX:MaxRAMPercentage=75 means maximum heap memory usage 75% of free memory.

First Launch

e MagicPlot does not need any installation procedure.

» Place MagicPlot executable folder to the directory you prefer.

» MagicPlot preferences and registration data are stored in your operating system profile and are
individual for each account.

Opening Projects on Double Click
Windows

To make Windows open your MagicPlot project files (.mppz) in MagicPlot just open context menu of
one project file in Explorer and select Open With - Choose Programitem. In the opened window
press Browse button and choose MagicPlotPro.exe or MagicPlotStudent. exe file. Select the
Always use the selected program to open this kind of file checkbox and click OK.
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Mac OS X

MagicPlot project files (.mppz) will be automatically associated with MagicPlot by your operating
system.

Getting Started: Tables, Figures, Fit Plots and Undo

MagicPlot Projects contain Tables, Figures and Fit Plots. MagicPlot Project files have .mppz extension.

e Tables contain numeric or text data.
e Fit Plots are intended for non-linear curve fitting and subtracting baselines.
e Figures are intended to graphically represent multiple data.
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Close Unused Internal Windows

Feel free to close currently unused interval windows with Tables, Figures and Fit Plots. The data will
not be deleted, the window will be closed only. You can open the closed window by double clicking on
component in Project tree.

Where to start?

In most cases you may start with importing table from text file by clicking Project - Import Text
Table menu item.

Creating Figures and Fit Plots

The easiest way to create Figure or Fit Plot is the following:

¢ Select two columns (x and y) in Table containing your data
e Select Create FigureorCreate Fit Plot item in the Table context menu
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You may also use Create Figure or Create Fit Plot buttons in the toolbar.

Enter Expressions in any Numeric Field

MagicPlot can evaluate simple expressions entered in any numeric text field (brackets are supported,
see Expression Syntax for details.) For example, you can enter 12/pi in circle width and height fields
in Dimensions toolbar if you want its perimeter to be equal to 12 (remember that p=nd, where p is
perimeter and d is diameter):

Figure 1 o =

Ol Dimensions >

@

1
1

Width: | 12/pil
_ a8
Height:  3.8197
Units:  cm b

Importing Table from Text File (ASCII)

Use Project - Import Text Table menu item to import table(s) from text file(s), also referred
to as ASCII file(s).
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You may select multiple files in opened standard file dialog by holding Ctrl or Shift.

e If you open multiple files, you can select the file to preview in files drop-down list (in Text

Input Preview frame)

e If you select incorrect file(s) by mistake, click on Open icon to open file dialog once again and

select other file(s).

e You can set Create FigureorCreate Fit Plot checkbox to create Figure of Fit Plot after

importing:

o If you select Figure, the created Figure will contain all imported data from all files
o If you select Fit Plot, one Fit Plot will be created for each imported file
* You can enlarge a part of the preview plot by selecting an area by mouse (scale box zoom tool).
Use context menu of the plot to change scale zoom to default.
¢ F5 key reloads the text file or reloads the data from clipboard.

‘- Import Text Table(s)

Text Input Preview (first 256 lines, — = tab)

Columns: 2: rows: 50

Results.bet v ||
1 X-Y “
2 1.59559595959559595559586—~+-0.08650813552
3 1.91799599995959858997—-0.065942762132
4 1.835999999959599994—0.418821700293
= 1.753595955595559559596—~0.696155300551
G 1.671959599959559959997—0.8759945912393
7 1.585559555955959555954 -1 .,105575308704
8 1.50795955555595559586—~1.364455758103
£ 1.4259559995559955997—1.370226355775
10 1.34355955595559555955—~1.486336934085
11 1.262—1.638592514446415938
4 |3
Preview (you can rename columns here)
AX BY -

1 2 -0.0869

2 1.918 0.0659

3 1.836 0.4188

4 1.754 0.6962

5 1.672 0.8799

& 1.59 1.1056

7 1.508 1.3643

8 1.426 1.3762

9 1.344 1.4863

10 1.262 1.6389

11 1.18 1.4699 -

X
File Format
Encoding: < System default> hd
Read all lines hd Auto dete
Exclude header lines: 3

| Get colurmn names from line: 1| %
Separate names by: & Delimiter Colurmn width
Column delimiter or reg. expr.: Auto detect A

Decimal separator:

Auto detect (L or,] -

In Project
Create: Figure || Fit Plot(s) Line A
AKX * ¥ BY * YEm | <Mone» hd
151 ;\
.
|III \
T
W I|
0.5 | \
|'| |
0r I’.r le
-2 ] 2 -
| 3
Import Cancel

Command Line Arguments and 'Silent’' Import

MagicPlot opens files which come as the command line arguments on launch. MagicPlot Project files
(.mppz) are detected as projects, the all other files are treated as the text files and the Import dialog
is opened. The text files will be imported in the current opened project.
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The -silent key in command line forces MagicPlot to import text files without opening import dialog.
The previously used import setting are used in such case. If Fit Plot or Figure creation was selected in
Import dialog last time, the new plots will be created.

Example for Windows OS: MagicPlotPro.exe mydata.txt -silent

Please make sure that your firewall software does not block MagicPlot loopback (127.0.0.1) request.

Table Editing

In MagicPlot Tables are used to store numeric or text data depending on column type (numeric/text).
Data Types

MagicPlot supports these data types in Tables:

Format |Description
Numeric|64-bit double precision floating-point numbers (W IEEE 754)
Text Unicode string with unlimited length

e Data type is set for entire columns. One column may not contain data with different types.
e Empty cells are equivalent to Not-a-Number values.
¢ Values from text columns are treated as empty cells if used as numbers.

Changing Column Type

Use Set Column Type menu in column context menu to change column type (numeric/text).

Columns Numbers

Columns are enumerated starting with 1. The first 26 columns are additionally denoted with Latin
letters: A, B, C, .. Y, Z, 27, 28, 29, ...You can use either numbers or letters, addressing
cells and columns in formulas.

Renaming Columns

Double click on column header to rename table column. You can also use Rename Column context
menu item or press F4.

Moving (Reordering) Columns

Hold Alt key (Option on Mac, Meta/Win on Unix-like) and drag column header to rearrange table
columns. If ALt key is not pressed, mouse dragging on header will select the columns.
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Editing Table

You can edit table cell by double clicking on it. You can enter either a number or an expression using
Expression Syntax.

Fit Column Widths

To fit the width of one column, double click on right separator line in table header. To fit several
columns widths, select multiple columns and double click on one of column separators in table
header.

See Also

Setting Column Formula

e Expression Syntax

Table Sorting

Missing Values (NaN) in Tables and Calculations

Missing Values (NaN) in Tables and Calculations

In computing, NaN, which stands for Not a Number, is a value or symbol that is usually produced as a
result of an operation on invalid input operands. For example, most floating-point units are unable to
explicitly calculate the square root of negative numbers, and will instead indicate that the operation
was invalid and return a NaN result.

An invalid operation is not the same as an arithmetic overflow (which returns a positive or negative
infinity). Arithmetic operations involving NaN always produce NaN, allowing the value to propagate
through a calculation so that errors can be detected at the end without extensive testing during
intermediate stages. A NaN does not compare equal to any number or NaN.

How does a NaN appear?

There are three kinds of operations which return NaN:

1. Operations with a NaN as at least one operand, e.g. 1+NaN
2. Indeterminate forms
o Divisions /0, /w0, ®/-0, -0/, -w/-o0
o Multiplications Q*c, 0*(-c)
o Power 17w
o Additions o+ (-), (-o)+o and equivalent subtractions.
3. Real operations with complex results
o Square root of a negative number
o Logarithm of a negative number
o Tangent of an odd multiple of 90 degrees (or r/2 radians)
o Inverse sine or cosine of a number which is less than -1 or greater than +1.
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Examples

Expression Result

070 1

0/0 NaN
sqrt(-1) |NaN

1/0 Infinity
-1/0 -Infinity

NaN in MagicPlot Tables

In MagicPlot NaN is also used to represent empty cells in Tables.

Statistical functions ignore NaN values in Tables.

NaN in Ex

pressions

You can use predefined constants NaN, nan or NAN in expressions to specify NaN value.

The isNaN(x) function checks if the argument is NaN.

Example

e If you set a Column Formula if(col(B) >= 0, col(B), NaN), it will return only positive
values from column B. Negative values are replaced with NaN value. You can use this
expression to filter negative values if you do not want to use them in future calculations. Note
that "Not-a-Number returned at row #” warning can be shown for such expressions.

Creating a Copy of Table, Fit Plot, Folder or Figure

You can create a full copy of selected project components (Tables, Fit Plots, Figures and entire

Folders) by selecting Create a Copy item on context menu.
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What Data is Plotted on the Copied Fit Plots and Figures

If the only Fit Plots and Figures are selected for creating a copy, the created Fit Plots and Figures will
use the data from the same tables and columns as the initial ones. If you select also the Tables which
contain plotted data, then the created Fit Plots and Figures will use the data from created copies of
these Tables.

Nonlinear Curve Fitting with Fit Plot

Nonlinear Curve Fitting: Fit Plot
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Creating a Fit Plot

Nonlinear least squares data fitting (nonlinear regression) can be performed using Fit Plot. To create a
Fit Plot, select your X and Y columns in Table, then select Table - Create Fit Plot in the main
menu, or use the same item in the Table context menu, or use Create Fit Plot button in the
toolbar.

@ Results o X

AKX BY “

f[xJ Set Calumn Formula... Ctrl-F2

[~ Create Figure b
Add to Selected Axes k

B Create Fit Plot 3 -~ Line

Marke
u culx

« Line & Markers

Copy Ctrl-C
Paste Ctrl-V | ol Area
Clear Selected Delete | will Vertical Bars

4 - Set Column Type b

Insert b
Delete b

Sort Table...

MagicPlot has been verified with NIST Datasets

National Institute of Standards and Technology (NIST) has created the Statistical Reference Datasets
Project which includes 26 datasets for testing the nonlinear fit algorithms. MagicPlot has been
successfully tested on these datasets. Our report on MagicPlot testing with NIST datasets is available
here: Report.

Fitting Methodology

'Nonlinear' means here that analytical fitting function depends nonlinearly on varying parameters (fit
parameters). Fit procedure iteratively varies the parameters of the fit function to minimize the
residual sum of squares. The nonlinear fitting algorithm needs the user to set the initial values of fit
parameters.

To fit the data, implement these steps:

1. Create a Fit Plot, specify Y errors in Data tab of Curve Properties dialog for the data curve, if any
2. Specify fit function by adding Fit Curves

3. Specify initial values of fit parameters (drag curves or enter accurate values)

4. Specify used X data interval
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5. Run fitting
You can undo fit and also undo changing initial parameters as any other action using Undo function. It
is a handy feature when experimenting with different models and initial parameters.
Further reading
This manual does not completely cover the complex nonlinear fitting methodology. We recommend
you to take a look at this book:

e H. Motulsky and A. Christopoulos, Fitting Models to Biological Data Using Linear and Nonlinear
Regression: A Practical Guide to Curve Fitting, 2004.

2 Spectrum Amplitude = (=
045 - : Fit Curves | Fit Intervals | Report|
F ¢ Amplitude
04 L A% Curve 2 . Type Legend  Show Bas... Sum
l L ‘)' \ Curve 3 —I|Line Curve 1 [l [F]
. J \f Curve 4 i LOrentzian-A Curve 2 ]
0.35 = J \ - Fit Sum — |Lorentzian-A |Curve 3 Fi [ ]
Lorentzian-A |Curve 4 [¥] [ ]
0.3
0.25
=
E ) Uowa == @ 5m
.E [ Addvﬂ[ Guess ¥ ] ’ Fit by Sum ]
0.15
Param Descript... Value Lock StdDev
1 a Area 13.79218 : 0.71975
x0 * Position 2954.922 : 0.235816
005 dx HWHM 11.86179| [ 0,35653
1] yixi=
a / (dx¥pi*{l + (x-=x0)-2 /
015 . I . I . 1 . I . I . I dx"2))
2920 2940 2960 2980 3000 3020 3040 - . — —
Frequency g [[f2mplitude = 0.37011
. : (1] Jain [ Edit Interval Fit One Curve

Fit Function is a Sum of Fit Curves

MagicPlot considers fit function as a sum of Fit Curves. Ordinarily in peaks fitting each Fit Curve
corresponds to one peak in experimental data. Click the Add button to add new Fit Curve to the list.
There is a number of predefined Fit Curves types (Line, Parabola, Gauss, Lorentz, etc.) You can also
create a Custom Equation Fit Curve and manually enter the formula. Baseline fitting components may
be added to the fitting sum, too.

Fit Plot window contains the list of Fit Curves. Each Fit Curve in the list has three checkboxes:
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. Fit Curves | Fit Intervals | Report|

.. Type Legend Show Bas... Sum

=Lurm1zia'1—A Curve 2

Lorentzian-A [Curve 3
Lorentzian-A |Curve 4

=
OO
H=

e Show: Specifies whether to show this Fit Curve on the plot. Active only if Baseline checkbox is
not set

e Baseline: Toggles the subtracting of this Fit Curve from experimental data. You also can use
Residual button to subtract all Fit Sum from data

e Sum: Specifies whether to use this Fit Curve in sum fit function

Below the Fit Curves list, is a parameters table which shows names, values, and descriptions of
parameters relating to the selected Fit Curve.

Fitting by Sum and Fitting One Curve

MagicPlot allows two alternatives buttons to run the fit:

e Fit by Sum button will fit the data with the sum of Fit Curves for which the Sum checkbox is
set. Data interval from Fit Interval tab will be used. This button must be used for example
to fit the spectrum with the sum of peaks.

e Fit One Curve button will fit the data with the one currently selected Fit Curve. The
individual interval for each Fit Curve will be used. Set Edit Interval checkbox to edit
individual interval for each Fit Curve.

Copying and Pasting Fit Curves
You can copy and paste Fit Curves from one Fit Plot to another Fit Plot or Figure. You can also paste
the copied Fit Curves to the same Fit Plot to create a copy.

e The copy of Fit Curves with the same parameters and styles will be created if you paste Fit
Curves to a Fit Plot.
¢ A link to the source Fit Curves will be inserted if you paste Fit Curves in a Figure.

Fit Curves Reordering

You can reorder Fit Curves by dragging them in the table. The data curve is always drawn the first
and fit sum is drawn the last.

Setting Initial Values of Parameters

Nonlinear fitting assumes that certain initial values of parameters are set before fitting. This
procedure is very easy if you use Fit Curves of predefined types (not custom equation): you can drag
curves on the plot. Initial parameters values for each Fit Curve can also be set in the parameter table.
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Adjusting Parameters with Mouse Wheel

You can adjust Parameters in the table using mouse wheel scrolling when the mouse cursor is on the
desired parameter: Hold Ctrl key (Cmd key on Mac) and scroll. If the Shift key is also pressed the
parameter step for one wheel 'click' will be increased.

Guessing Peaks

If you are fitting a spectrum with multiple peaks, MagicPlot may automatically add and approximately
locate peaks before fitting. See Guessing Peaks for details. Guessed peaks should be used only as of
the initial estimate for fitting: don't forget to click the Fit button after peaks are added.

Parameter Locking

You can lock (fix) parameter(s) to prevent varying this parameter(s) during the fit and to prevent its
changing due to set initial values by mouse dragging (for built-in functions). Set the checkbox in Lock
column in the parameter list to lock parameter.

Param Description  Value Lock StdDev

a Area 12,58158| [ 0.71975
0.288156

dx HWWHM 11.86179| [ 0,.35653

Parameters Joining

MagicPlot allows joining (sometimes referred to as coupling, binding, linking) of fit parameters of
different Fit Curves. See Joining the Parameters of Fit Curves for details.

Weighting of Data Points Using Y Errors

MagicPlot allows the weighting of data points with Y error data. You can specify Y error data in Fit Plot
properties dialog. If no Y error data are specified weighting is not used.
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Weights are calculated as 1 / Y., for every point. See Fitting Algorithm and Computational
Formulas for details.

Weights must be positive and finite for all points so the Y error values must be positive and non-zero
(to prevent infinite weights). MagicPlot checks this condition before fitting and shows an error
message if Y errors cannot be used to compute weights.

Specifying Fit Intervals

You can set the X intervals of the data which will be used for fitting. Data points outside these
intervals are not used to compute the minimizing residual sum of squares. You can use this feature if
some data points (especially in the beginning or the end) are inaccurate, e.g. noisy.

Select Fit Interval tab to setintervals visually or edit accurate borders values in the table.

e Double click on the interval to split it
e Drag the interval border to move it. If intervals intersect, they will be merged
e Use context menu on the plot to create, delete and split intervals

Note: Data intervals from the Fit Interval tab are used for fitting Sum only. To set individual data
intervals for the one Curve fitting use Edit Interval checkbox.

[ ] ) ™ -
L 3 f;f “
Pt ™ * -I"r .l'r-/q\l\‘-.‘". 1]
! YA\
1\ Y 1\

Remove Interval

Split Interval Here

Interval to Visible '.‘:
Interval to Full II"'-'U
. I\
| Eﬂ Scale: Best View \‘i
! T\l
] Pacte Ctrl+V e |
- " Plot Properties  Alt+Enter T

x_

Baseline Fitting and Extraction

Fit Interval is also usable when baseline fitting. Before baseline fitting, you can specify the interval
which does not contain any signal points and contains baseline only. Set Baseline checkboxes at
baseline Fit Curves after baseline fitting to subtract baseline from data. Then specify the whole
interval and fit the data.

Note that if you use data processing (integration, FFT, etc.) on Fit Plot, then the difference between
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the data and baseline curves (which you do see on the plot) will be processed. You can use this
behavior to exclude baseline from data before integrating, see Integration for more information.

'‘Data-Baseline' Table Column

The 'Data-Baseline' column is appended to the Table with initial (X and Y) data when you create a Fit
Plot. The 'Data-Baseline' column contains the difference between initial Y data and baseline
approximation (the sum of Fit Curves for which Baseline checkbox is set). It is 'Data-Baseline'
column that is actually plotted on Fit Plot as data.

Use 'Data-Baseline' column in Table if you want to process the data without baseline. This column is
also used as initial data if you use Processing menu when Fit Plot is active.

Viewing the Residual Plot
Residual means here the difference between initial data, baseline function and Fit Sum function.
MagicPlot offers two different ways to view the residual:

¢ Press and hold the Residual button. The residual will be shown while the button is pressed.
You can use either mouse or space key (if the button is selected) to hold Residual button.

e You can either set Baseline checkboxes for all summed Fit Curves to subtract them from data
and explore the residual plot

Fitting

To execute the fit click the Fit by Sum button of Fit One Curve button (see below).

MagicPlot indicates the fit process with a special window. Fitting curves are periodically updated on
the plot while fitting so you can see how fit converges.

[ 3} Fit Progress ﬁ

Fitting 15 parameters

Iteration 37 [ptay]

© Break Iterations |I Unda Fit I

.“w_____ -

MagicPlot shows the current iteration number and deviation decrement with two progress bars while
the fit is performed. The fit process stops when one of these progress bars reaches the end.

You can see two buttons on fit progress window:

e Break Iterations: Breaks iterations after current iteration. Use this button if you suspect
that further iterations will not change the result.

e Undo Fit: Breaks iterations and reverts fit parameters to their initial (before fit) values. Use
this button if you see that fit process converges to wrong result; change initial values of
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parameters and run fit again.
Fitting One Curve

You can use MagicPlot to fit the data with single selected Fit Curve by pressing Fit One Curve
button. In this case, a specific data interval for each Fit Curve is used and the main fitting data
interval (from Fit Interval tab) is ignored. Select Edit Interval checkbox in the bottom of the
Fit Plot panel to set specific fit intervals for each Fit Curve.

Because of using individual data interval this method is useful for baseline fitting. In order to fit
baseline specify the intervals which do not contain signal (peaks) and contain only noise.

¥ix)=

a f (de*pi*{l + (x-x=0)"2 /
d=x~2}}

bmplitude = 0.33763

| Edit Interval Fit One Curve k‘

Why My Fit is Not Converged?

In some cases, the fit procedure may fail to find the optimal parameters values. The actual
mathematical reason for this error is the impossibility to invert the matrix a calculated from partial
derivatives of the fit function with respect to fit parameters. This inverted matrix is used to compute
the new values of parameters for the next step of fit (like gradient descent). In most cases, this error
occurs when the matrix a is ill-conditioned or nearly singular and the inverse cannot be calculated
accurately enough with used floating-point arithmetic.

The origin of this error may be:

e Fit is not converged through one or more parameters: some parameters were taking
unrealistically great values during iterations. There is no local minimum of residual sum of
squares near the initial values of these parameters. MagicPlot highlights the suspicious Fit
Curve in this case.

e Mutual dependency exists between some parameters. The algorithm cannot resolve which
parameter to vary.

e Fit function is ill-conditioned: the minimized residual sum of squares depends on some
parameters much more than on other ones.

e Numeric overflow (or underflow) when calculating fit function with initial parameter values or on
the next steps.

Try one of the following:

¢ Specify more accurate initial values of parameters.
e Simplify the fit function (e.g. remove some peaks).
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e Lock some parameters.

See Also

e Fitting Algorithm and Computational Formulas

¢ Specifying Custom Fit Equation

Using Spline for Baseline Subtraction

Joining the Parameters of Fit Curves

Guessing Peaks

Predefined Fit Curves Equations

e Calculating Integrals and Statistics on Intervals using Fit Plot
e Export Curves as Table

Fitting Algorithm and Computational Formulas

MagicPlot uses iterative W Levenberg-Marquardt W nonlinear least squares curve fitting algorithm
which is widely used in most software.

MagicPlot implementation of Levenberg-Marquardt algorithm is optimised for using with multi-core
processors. MagicPlot successfully passed testing with NIST Nonlinear Regression datasets (see our
report).

Nonlinear Least Squares Algorithm

Fit procedure iteratively varies the parameters B, of fit function f(x, B,, ..., B,) to minimize the residual
sum of squares (RSS, x°):

Yi aret‘h datapo nts f ey /3 — min

if total numbér of poi ts,' !

is the fit function which depends on value of x and fit parameters S,,
e p Isithe number of fit parameters B,,

e w, are data weighting coefficients for each point (x, y,).

An initial guess for the parameters has to be provided to start minimization. Calculation of the new
guess of parameters on each fit iteration is based on the fit function partial derivatives for current
values of fit parameters for each x value:

E)ei[r_ua Qerlv]atlves;;are omputed using explicit formulas (for some predefined fit functions) or with
firfite §ifférence (fof ciistom equations).

Weighting of Data Points Using Y Errors

MagicPlot can use weighting of y values based on y errors s;:
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« If standard y errors s, are specified: w, = 1/s";
e Otherwise: all w; = 1.

In Fit Plot Properties dialog (Plot Data tab) you can set one of the following methods to
evaluate standard y errors s;:

e Get y errors from table column(s),

e Percent of data for every point,

 Fixed value or Standard deviation — do not use in weighting because in this case the error
values are the same for all data points.

Iterations Stop Criteria

After each iteration except the first MagicPlot evaluates deviation decrement D:

)

X
Pev aj:ipﬁr_rdéifr_emqe t shows how the residual sum of squares (RSS) on current iteration relatively
diff Fs'fﬁg_m r_mat on|the previous iteration.

The iterative fit procedure stops on one of two conditions:

e |f the deviation decrements D for two last iterations is less than minimum allowable deviation
decrement, which is 10° by default
e If the number of iterations exceeds maximum number of iterations, which is 100 by default

You can change the minimum allowable deviation decrement and maximum number of iterations in
Fitting tab of MagicPlot Preferences.

Formulas Used in Fit Report

In the table below you can find the formulas which MagicPlot uses to calculate fit parameters and
values in Fit Report tab.

Because of some confusion in the names of the parameters in different sources (books and software),
we also give many different names of same parameter in note column.

Parameter
Name

Original Data and Fit Model Properties

Symbol Formula Note

This is the number

E:é?jbo‘lea;tgf _ of data points
. N inside specified fit
points

Interval.
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Palr;lameter Symbol Formula Note
ame
Original Data and Fit Model Properties
For peak-like
functions (Gauss,
Lorentz) these
parameters are
amplitude,
position and half
Fit parameters | B,....8, — width at half
maximum.
Only parameters
with unset Lock
checkbox are
taken into
account.
This is the total
Number of fit ”“lmbker of
function — unlocked .
P parameters of fit
parameters 3 )
curves which are
summarized to fit.
WDegrees of
freedom v N—p
Estimated _
mean of data ¥
Estimated Not used by fit
variance of 3 algorithm, only for
data & comparison.
Data total sum Also known as:
of squares TSS * Sum of squares
(TSS, SST) about the mean.
Fit Result
This value is
minimized during
the fit to find the
optimal fit
function
Residual sum pzi\rarrlm(eters. .
of squares 3 A A.Sz. nown ;S'
(RSS) Y- 5 Chi-square

* Sum of squared
residuals (SSR),

* Error sum of
squares (ESS),

* Sum of squares
due to error (SSE).
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Parameter
Name

Symbol

Formula

Note

Original Data

and Fit

Model Properties

Reduced x°

[ %)

red .

The advantage of
the reduced chi-
squared is that it
already
normalizes for the
number of data
points and model
(fit function)
complexity.

Also known as:
* Mean square
error (MSE),

* Residual mean
square.

Residual
standard
deviation

Also known as:

* Root mean
square of the error
(Root MSE)

W Coefficient
of
determination

[E¥)

|
[
LA -
L

R* will be equal to
one if fit is
perfect, and to
zero otherwise.
This is a biased
estimate of the
population R?, and
will never
decrease if
additional fit
parameters (fit
curves) are added,
even if they are
irrelevant.
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Parameter

Name Symbol

Formula

Note

Original Data and Fit Model Properties

Adjusted R 3

|
I

_N—;r—f

1

Adjusted R* (or
degrees of
freedom adjusted
R-square) is a
slightly modified
version of R?,
designed to
penalize for the
excess number of
fit parameters
which do not add
to the explanatory
power of the
regression. This
statistic is always
smaller than R?,
can decrease as
you add new fit
curves or
introduce
parameters, and
even be negative
for poorly fitting
models.

Covariance
matrix of 5
parameters 3, X

<
=

. where n]

D g

-----

Here a is the
matrix of partial
derivatives of fit
function with
respect to
parameters 3,
and B, which is
also used by
fitting algorithm to
P |'lcompute
parameters for
next iteration.

Standard

deviation of
parameters 3, &
(std. dev.)

These values are
displayed in Std.
Dev. columnin

parameters table.
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Parameter
Symbol Formula Note
Name

Original Data and Fit

Model Properties

Correlation
matrix of c
parameters 3,

This matrix shows
if the parameters
are linked. The
values lie in range
-1...1, diagonal
elements are
always 1. If two
parameters are
linked the
corresponding
matrix value will
be close to 1. It
means that
changing the first
parameter
compensates
changing of the
second one so
that the fitting
algorithm cannot
select between
them.

See Also

¢ Nonlinear Curve Fi
e Specifying Custom

tting: Fit Plot
Fit Equation

e Using Spline for Baseline Subtraction
e Joining the Parameters of Fit Curves

e Guessing Peaks

e Predefined Fit Curves Equations

e Calculating Integrals and Statistics on Intervals using Fit Plot

Joining the Parameters of Fit Curves

In some cases you may want to fit the data with two peaks with the same amplitude for example. You
can do this in two ways: by specifying custom Fit Curve with your equation or by joining the
‘amplitude' parameters of two peaks.
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I Gaussian Fit Plot (= [
& : Fit Curves | Fit Intervals I Reportl
+— H
Curve 2 o Type Legend Show Bas... Sum
0.5 Curve 3 —|Line Curve 1 | =
Fit Sum — A o v

—|Gaussian-A |Curve 3 [l

0.4

= Wow =] s

0.3

’ Add v H Guess ¥ ] l Fit by Sum ]
=]
Param Descript... Value Lock StdDev
> —
u. 1.00407| | 0.0345
X Position 0.99935 : 0.02797
dx HWHM 0.95393 : 0.04005
0.1 il
y¥lxl=
- sgri(ln(2)/pi) * (a / dx) * exp
0 (-1n(2) * (x-x0)"2 / dx~Z2)
hmplitude = 0.48441
C 1 1 1 1 1 L 1 L 1 L 1 1 1 0] =00 81
-3 -2 -1 i I 2 3 g 0.8102
1'\.
izt
1 1n |

To join parameters of two or more Fit Curves select one of desired Fit Curves, then select desired
parameter in parameters table and press Join button in the bottom of the panel (or double click on
parameter). You can specify the selected parameters as equal or proportional by entering multiplier
and constant for each parameter. Joined parameters are shown with blue color (instead of black) in
curve parameters table in Fit Plot window. Joined parameters are treated as one parameter when
fitting, so joining results in the reducing of actual model parameters number.

In the example above the areas and widths of tho peaks are joined and are equal. The positions of
maximums are joined and inverse: -1 multiplier is set to the width of Curve 3.

T 0 . SO

All Parameters Group of Equal PFarameters

Line 'Curve 1' Style
# a (Linear)
# b (Constant)
Gaussian-A 'Curve 2'

Curve Parameter  =Mult +Const

Gaussian-A 'Curve 2 |a (Area)
Gaussian-A 'Curve 3 |a (Area) |

# x0 (¥ Position)
# dx (HWHM)
Gaussian-A 'Curve 3'

# x0 (¥ Position)
# dx (HWHM)

[ Add = ] [ < Remove [ oK ][ Cancel
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e . SRR

All Parameters Group of Equal Parameters

Line ‘Curve 1' Style

® 3 (Linear) Gaussian-A 'Curve 2 |0 (X Position)

b (Constant]
® b ::fns n. ) , Gaussian-A 'Curve 3 (%0 (X Position) .
Gaussian-A 'Curve 2 L

Curve Parameter =Mult +Const

# x0 (¥ Position)
# dx (HWHM)
Gaussian-A 'Curve 3

# x0 (¥ Position)
# dx (HWHM)

[ Add = ] [ < Remove [ oK ][ Cancel

See Also

¢ Nonlinear Curve Fitting: Fit Plot
Specifying Custom Fit Equation

To specify custom fit function formula, press Add button and select Custom Equation in popup
menu.

e Enter your formula in y (x)= text field below. Use x as fit function argument. See Expression
Syntax for details.

e You may recall last entered custom fit functions using Recently Used Custom item in Add
popup menu.
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O =
: Fit Curves Fit Intervals Report
¢ B-Baseline )
Curve 4 Type Legend  Show Baseli.. Sum
— — Fit Sum —| Customn .. | Curve 4 | v | | v
| & ||| Data [ [+] Sum Residual
Add = Guess * Fit by Sum
h‘-“'\-u.._ . .
‘“-.,_____H Parameter Descripti..  Walue  Lock  5td. Dev.
T A 0.67
ormega 0.5993
" phi 0.4021
¥(x)=
L¥*gin (omega*x + phi) S :-L|
L | 1 |
L] 4
®

Edit Interval Fit One Curve

Fit Parameters

You can introduce Fit Curve parameters with any names except argument x, and constants like e, pi
(see predefined constants for details):

e Parameters names are case-sensitive (a and A are different parameters).

e Parameters names lengths are not limited.

e Begin names with letter or _ sign. You can use numbers in the middle or in the end of the name:
al, a 1, Al, alt, butthe names like 1a are not allowed.

The parameters you introduce in formula will automatically and immediately occur in parameters list,
you do not need to enter parameters names in the list manually. Random values are used as the
initial values of parameters. Do not forget to set more relevant initial values, otherwise fit algorithm
may fail.

Adjusting Parameters with Mouse Wheel

You can adjust Parameters in table using mouse wheel scrolling when mouse cursor is on the desired
parameter: Hold Ctrl key (Cmd key on Mac) and scroll. If Shift key is also pressed the parameter step
for one wheel 'click' will be increased.
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See Also

e Nonlinear Curve Fitting: Fit Plot
¢ Using Spline for Baseline Subtraction
e Predefined Fit Curves Equations

Using Spline for Baseline Subtraction

You can use cubic spline to subtract baseline on Fit Plot. To create spline curve click on Add button in
Fit Curves tab of Fit Plot and select Spline menu item.

Do not use splines to subtract baselines which can be fit well enough with Line curve (line or
constant baseline). You may mistakenly subtract wide peaks using spline. In some cases Parabola
curve may be more suitable.

Editing Spline

Created spline has three anchor points by default. You can move, add and remove anchor points:

e Move anchor point with mouse
e Double click on spline curve to add new anchor point
e Double click on anchor point to remove it

Set Baseline checkbox in spline row in fit curves table to subtract spline from data.

L)
1) -
120 -
100 -
bl -
Wl -
4 -

20

|

( 50 10 150 2010 250) 300
B

Fitting with Spline

Spline anchor point (x, y) coordinates are treated as fit parameters so you can perform fitting with
spline although we don't recommend this technique. Fitting the baseline with some adequate model
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function is preferred.

It is recommended to set appropriate fit intervals which contain only baseline without peaks. In such
case Fit One Curve button is more acceptable than Fit by Sum button, because the individual
interval for current curve will be used and the interval from Fit Interval tab (which is used to fit
by sum of curves) is ignored. Select spline curve and set Edit Interval checkbox in the bottom of
the panel to edit spline interval, then click on Fit One Curve button. The anchor point coordinates
will be varied but the number of points will remain. You also can lock some parameters (usually x
coordinates) by setting Lock checkboxes in parameters table.

Lod)
144) -

120 -

100 -
- sl -
ol
40 -

20

0

0 50 L0 150 200 250 300
B

L&)

140
120

10

80 | L
! ’
60 | .
40 F {
20 |

[}:'._“W ———————— w, M ______ M ". _____

0 50 100 150 200 250 300
B

See Also

e Nonlinear Curve Fitting: Fit Plot
¢ Specifying Custom Fit Equation
e Guessing Peaks

¢ Predefined Fit Curves Equations
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Guessing Peaks

MagicPlot can approximately locate peaks in spectrum.
Curves tab of Fit Plot. Peaks are added at position of global extremum of data-baseline with

previous peaks subtracted.

When Guess Peaks window is open you can see the preview of guessed peaks on Fit Plot. This

To locate peaks click on Guess button in Fit

preview is updated every time you change the parameters in the window.

Spectrum
1 - Curve |
Curve 2
ﬁ Curve 3
L L L L | — — Fit Sum
p b
08 - 1 & Guess Lorentzian-A Peaks ﬁ
Peaks direction: Postve T v
0.6 The number of guessed peaks: 3=
Ay = y
m 0 1 2 3 4 5 6 7 8 9
0.4 Fit by Sum ] [ Ok ] [ Cancel
0z
0
I . I . 1 . 1 . 1 I . I . I 1
—3000 —2500 — 2000 —1500 =100 =500 ] 500 1000
A
See Also

Nonlinear Curve Fitting: Fit Plot
Specifying Custom Fit Equation
Using Spline for Baseline Subtraction
Predefined Fit Curves Equations

Predefined Fit Curves Equations

All predefined Fit Curves are listed in this table. You also can specify custom fit equation. Unlike

custom fit equations these curves can be adjusted with mouse on Fit Plot.
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Name Formula

Parameters
Meaning

Additional
Properties

Line y=ax+h

a — linear
b — constant

Parabola 2
yv=ax +bx+c

a —
quadratic

b — linear

¢ — constant

Natural cubic spline,

Spline on each i-th piece:

2 3
vy =a +b x+c x +d x
i i i i t

XN — anchor
point x-
coordinates
yN — anchor
point y-
coordinates

Gaussian

[

r—x
0

clx

v=aexp| —In|2|
(N

a —
amplitude
dx — half
width at half
maximum
(HWHM)

X0 —
maximum
position

AY /

Gaussian-A
(area-normalized)

[ )

a — area
(integral)

dx — half
width at half
maximum
(HWHM)

X0 —
maximum
position

Amplitude:

Standafd deviation:
[fd0n
ifj#j i
\ 'l,_ I3 dx

Lorentzian I

Sy

a —
amplitude
dx — half
width at half
maximum
(HWHM)

X0 —
maximum
position

Area (integral):
S=madx

Lorentzian-A
(area-normalized) y=_5 l

a — area
(integral)

dx — half
width at half
maximum
(HWHM)

X0 —
maximum
position

Amplitude:

(4

T elx
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Name Formula

Parameters
Meaning

Additional
Properties

Gauss Derivative
oo |'-.1'—.1'
y==2In(2| —

—hﬂz]

(3]

Parameters
are the same
as for
original
Gaussian:

a —
amplitude
dx — half
width at half
maximum
(HWHM)

X0 — center
position

Area of original
Gaussian

Lorentz

[ )

Derivative 2

Parameters
are the same
as for
original
Lorentzian:

a J—
amplitude
dx — half
width at half
maximum
(HWHM)

x0 — center
position

Area of original
Lorentzian
(second integral):
Feak4olpeak
horizontal:
Peak-to-peak
{erfical &
1\
_3'| \ I a

If = —

W 4 dx

See Also

e Nonlinear Curve Fitting: Fit Plot
e Using Spline for Baseline Subtraction
e Guessing Peaks

Export Curves as Table

Fit Curves and Fit Sum are treated as function equations in MagicPlot Fit Plots. But in some cases (e.
g. to export and plot fit data with other application) you may want to create (x, y) table with Fit
Curves y-values. For this purpose use Tools - Export Curves as Table menu item when Fit

Plot is active. This dialog is also available for Figures.

You can either add new Table to a Folder in current Project or export table to a text file.
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. T
$ Export Curves as Table: 25 uﬁ
T

Fit Curves Export Data Export
Export Shown Fit Curves Export Initial Data

(0 Use Data X Column Export Data - Baseline

. . . C

@ Manual X: ¥ from: |-65104, 1666499 to: (65102, 17952555 Export Residual

M Points: | 1000 or AX: |130,33665331617
Created Table Preview
AData X BLata ¥ C Data -Baseline D Residual EFit Curves X
1 -65104, 1666 0.0038 0.0038 0.0038 -6510¢ .
2 -65102.1798 0.0038 0.0038 0.0038 -/
3 -65100,193 0.0038 0.0038 0.0038 64341
4 -65098, 2062 0.0038 0.0038 0.0038 6471
5 -65096. 2194 0.0038 0.0038 0.0038 64582
5] -65094, 2325 0.0038 0.0038 0.0038 -6445:
7 -65092, 2457 0.0038 0.0038 0.0038 64322
3 -65090, 2539 0.0038 0.0038 0.0038 6419
g -65088.2721 0.0038 0.0038 0.0038 G406
10 -65086.2853 0.0038 0.0038 0.0038 6393
11 -65084, 2934 0.0038 0.0038 0.0038 63300
12 -65082.3116 0.0038 0.0038 0.0038 63670
13 -65080.3248 0.0038 0.0038 0.0038 -6354L
14 _AENTA 23R 0 Onza 0 nnzs N nnzs “AR4anc
' m b
Export Table ] [ Add to Project ] into: | 25 » | Cancel

Data Processing

Setting Column Formula

There are two ways to set formula for column evaluation:

1. Select column and write formula in formula string.

% 12-10-10 - MagicPlot Pro 2
Project Edit View Table Processing Tools Help

B R Ok &d 2¢e @@ @ MR T 27008 |L

B |f X |9 col)=|sqrticol ()2 + col(c)~2)|

2.Use Table - Set Column Formula menu item to open column formula dialog window. See

Expression Syntax for details.

. Project A
20 0.0 I 12.10.10 |
i 12. 10. 10
Aotz M 121010 = [
SN FFTof 12,10.10D A A B C D
|y FFT of 12.10.10B R 1 3.1988e-4 -1.0601 0.075 1.0628
[ FFT of 12.10.10 H 2 3.2756e-4 -1.0552 -0.0971 10597, |
- = TCTA~ A 4 e [al '1"|':|£| 4 ﬁ:l"\ﬁl
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i h
fix] Set Formula for Cnlumn_'m ﬁ

History | Functions | Columns|
agrt{col (B)~2 + col{C)~2) -
1/col(C)
col (A)+1
a

. -
col (D)= Fows (): @ all ) From |1 to (32768

sqrt(col(B) "2 + col(C)"Z2)

[7] Auto Recalculate [ oK H Apply H Cancel

Row Index

Variable i contains the current row index. Rows are enumerated from 1.

Rows Evaluation Order

Rows are always evaluated one after another from the first to the last in the specified range.
Accordingly the row number 1 is incremented after each step.

Example

¢ You can use this behavior to calculate Wfactorial: set 1 in the first row of column A and after
that set formula cell1(A, i-1) * i and rows interval from 2 to 100. Note that formula is to
be set for rows beginning from the second, and not from the first. You will get the factorial of
row number (1i).

Using Table Data

There are two functions to obtain current table cell values in formula:
e col(A) - returns the value of cell in column A in the current (i-th) row. Equivalent to cell(A,
i).
e cell(A, 3) -returns the value in column A and row 3.

You can use either upper-case letters (A..Z, e.g. col(B)) or numbers (1, 2, 3,..,e.g.col(1l))in
columns numeration in arguments of col and cell functions.
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Example
e col(A) + 15 + cell(B, i+1)
Auto Recalculation on Data Change

MagicPlot can automatically recalculate formula when data in used columns are changed. Set Auto
Recalculate checkbox to enable this feature.

Example

e Set formula col (A) *2 for column B and set Auto Recalculate checkbox. Column B will be
recalculated if you change values in column A or column A is updated by other formula or
processing algorithm (e.g. integral, derivative of other column).

Formula Menu in Column Context Menu

You can edit column formula and change auto recalculation mode from column context menu or menu
Table. Select exactly one column and open context menu to view this menu items.

M Table1 ORCX
B Time CRe DIm E
AN - lll 4 .-'"N'\il f 'W'ﬁ'||
Column Formula r Edit Farmula... Ctrl+F2
i Recalculate Ctrl+Enter
Create Figure k
Auto Recalculate
Add to Selected Axes 4
i Remowve Formula
Create Fit Plot 4
-0.96
Cut Ctrl+x | 0.9857
-1.0133
Copy Ctrl+C 53—
Paste Ctrl+V -1.0666
Clear Selected Delete ) I b
-1.1187
Inzert 2 ﬂ -
1 1£077
Delete 4 '
Column Used in 4
Rename Column F4

“Argument is out of range at row #” Warning

Some mathematical functions can be defined only on a certain interval. For example, square root
(sqrt(x)) is not defined for negative numbers (all calculations in MagicPlot are made in real
numbers, not complex). Hence if the argument of sqrt is negative, a Not-a-Number (NaN) is
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returned. If a NaN value occurs in some part of formula, the result of calculation will also be a NaN,
and corresponding table cells will be empty.

The calculations are not terminated if NaN value occurs in some row(s).

In some cases you may want to check if a NaN values occurs in calculations. MagicPlot shows the
warning “Argument is out of range at row #". This row number is the first row in which NaN value
was returned. MagicPlot also highlights the function or operator which first produces NaN value.

See Also
e Expression Syntax

Page moved to Expression Syntax.

Table Sorting

To sort Table select Table - Sort Table menu item. You can sort the entire table or only selected
area (columns and rows selection). You can also use Sort by This Column item in Table context
menu (exactly one column must be selected).

Sorting Criteria

i 5
Sort Rows in Gaussian Table LQ_E-J
Sort by
A » | |Ascending -
B w | |Ascending
@ Entire Table Selected | Sort | | Cancel |

You may specify multiple sorting criteria columns. If the value in the first criteria column are the same
MagicPlot will compare the values from the second criteria column if specified.

Data Processing and Auto Recalculation

Processing of Selected Data

MagicPlot Pro supports the following processing methods available in Processing menu:

e Smoothing

e Integration

¢ Differentiation

e Fast Fourier Transform (forward and inverse)
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e Convolution

e Deconvolution

¢ Correlation

e Histogram calculation

To process data first select desired table columns or curves then select appropriate item in
Processing menu. Processing parameters dialog will be opened.

All processing algorithms except histogram require X and Y values to be set. Therefore select X
column along with Y column(s) if you are processing data from table.

Parameters

Method: :Savitky—Gnlay -

Window Points:

U

3 5 7 9 11 13 15 17 19

Polinomial Order: 25

Boundary Condition: [] Periodic

\ bl
ol -

6500 7000

1 |

Plotting: [ | Figure [ |FitPlot(s) [¥]Replace Curves [/] Auto Recalaulate [ Ok ] [ Cancel

Processing of Multiple Selected Data

Different processing tools need different number of input columns or curves. You can process multiple
selected columns of curves if one column or curve is enough for used processing method. Smoothing

for example has one curve input so you can select smooth multiple curves at time. Otherwise Fourier

transform need two (real and imaginary) curves so you cannot process multiple data with one click.

Auto Recalculation on Input Data Change

MagicPlot can automatically recalculate formula when data in used columns are changed. Set Auto
Recalculate checkbox to enable this feature.

Editing Processing Parameters

You can edit processing parameters after processing using context menu of processing result (column
or curve). You can also change processing parameters of multiple selected curves which were
processed in the same way:
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G Phase H Real Smoothed 1 Imaginary Smoothed
D.??B'El. fix) Smoothing k Edit Parameters... Ctrl+F2
2,182 L\A,
1.8062| | [ Create Figure [ Recalculate Ctrl+Enter
-1.5782
[
0.9463 Add to Selected Axes 13 Auto Recalculate
0.3122
i [
15573 b Create Fit Plot Input Data
0.84963
0.703 Cut Ctrl+X _X Remove Formula
2.38 Copy Ctrl+C ]
11734 Paste Ctrl+V ¢
2,0073 L
16792 Clear Selected Delete i
1,2685 |
26276 Set Column Type HH
0.0335 Insert 4]
15907 Delete g
-2.5467 ]
05112 Sort by this Column 3
0.5085 ]
0.3024 Column Used in g
-2,0152 |
0.5312 Renare Column F4 1
-2,8879 —5.8105&-4| -1.0379e-4

I |II.||| . i

Cut

Copy
Paste

k> Create Fit Plot(s)

Remove

fix) Smoothing Parameters %

Ctrl+ X
Ctrl+C
Ctrl+Y

Real

Imaginary
fix) Smoothing Parameters I}
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

I Create Fit Plot(s)

Remowve

See Also

e Setting Column Formula

Smoothing

Open Table or Figure or Fit Plot with initial data and select Processing - Smooth menu item. The
opened processing dialog shows parameters, initial curves (semi-transparent) and smoothed preview.
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i [

Parameters
Method: :Savit'ky—Gulay -

Window Paints:

U

3 5 ¥ 9 11 13 15 17 19

-

Polinomial Crder: 2=

Boundary Condition: [ Periodic

6500 o000

1 |

Plotting: [ Figure []FitPlot(s) [¥]Replace Curves [¥f] Auto Recalculate [ 0K, ] [ Cancel

Parameters

Periodic checkbox applies on calculation of first and last p/2 points. When it is set MagicPlot will
take missing values from the opposite end (as if the signal is periodic) to calculate first and last p/2
points.

Algorithms
Two algorithms are available: Central Moving Average and % Savitzky-Golay method.
Central Moving Average

Each value A, is replaced with p-points average:

i k+pi2 ]
A e E a.
If Per it e EReckbox is not set the first and last p/2 points are calculated with the same
symmetrical formula but with less summands.

Savitzky-Golay Filter

A Savitzky-Golay filter essentially performs a local polynomial regression on a series of equally
spaced data points. Each data point value is replaced with local polynomial value at this point.

If Periodic checkbox is not set, MagicPlot will repeat the values of the first and last points to
calculate a polynomial for the first and last p/2 points.
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See Also

e Data Processing and Auto Recalculation
Integration

Open Table or Figure or Fit Plot with initial data and select Processing - Integrate menu item.

[l = .

Preview Input

X Data:

Y Data:

Parameters
Mo parameters available.

0

-100000 -50000 50000

4

Plotting: [¥]Figure [ | FitPlot(s) [¥] Auto Recalculate [ oK ” Cancel

Baseline Correction

If your initial data to be integrated contains a baseline (usually constant or linear), you may want to
subtract it from data before integrating. (A constant baseline will result in linearly growing integral.)

In such case the algorithm may be the following:

Create Fit Plot with your initial table data

Add a Fit Curve which simulates the baseline. You may specify a custom equation

Specify Fit Interval so that it contains only noise points

Fit the data by clicking Fit Sum button

Subtract the baseline fitting curve from data by checking Baseline checkbox in curves list
Use menu Processing - Integrate to integrate the plotted data without baseline.

ok wNhE

Algorithm

To perform integration you should specify two columns: x and y. Missing values are ignored.

MagicPlot uses Wtrapezoidal rule to compute the integral:
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See
|
=_ X —x P+ ,n=2..N: I =0
n & Dajé Proc sgfngkafr'rdlA dﬁRecﬁafIClJIa ion o
o lation
i=2
Differentiation

Open Table or Figure or Plot with initial data and use Processing - Differentiate menu item.

-
fix] Derivative

Input
¥ Data: AX

¥ Data: 3 Integral

Parameters
Mo parameters available.

WW

-0.01 — —
-100000 50000 50000  1000C ~
4 I

Plotting: [¥]Figure [ ] FitPlot(s) [/] Auto Recalaulate [ Ok ][ Cancel

Algorithm

To perform differentiation you should specify two columns: x and y. Missing values are ignored.

MagicPlot uses W central difference formula to compute the derivative:

First Anfi 1dst'paidts, i1 aind i=y) aze computed as follows:
TP YTy YR
RS R R R
¥y ]:_r X Y :'\‘:.1' —X
See Also! NN

e Data Processing and Auto Recalculation
e Integration

Fast Fourier Transform (FFT)

Open Table or Figure or Plot with initial data and use Processing - Fast Fourier Transform
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menu item to perform “WFFT.

Fast Fourier transform algorithm computes discrete Fourier transform exactly and is used to
considerably speed up the calculations.
Note that FFT is not an approximate method of calculation.

-

Input

Sampling: :A Time

Real: BRe

Imaginary: 'C Im

Parameters

Sampling Interval: |5.12001310723355e-6

Direction: i) Inverse

1M in Forward Transform

Center Zero Frequency

. . Factor in forward: @ -1 (Default) ) +1

-0.01
-100000

4

-50000 50000 1000C =

3

Flotting: Figure

[ Fit Plot(s)

:F'.E,Im;.ﬂ.bs v: [¥f] Auto Recalculate [ 0K, ” Cancel ]

Parameters
Sampling interval of original data At is used to compute the data in resulting
sampling column. MagicPlot calculates sampling interval as a difference between
second and first values in Sampling column. You can set sampling interval

Sampling manually in Sampling Interval field.

Interval Note that using of discrete Fourier transform implies that the samples in your
original data are equally spaced in time/frequency, i.e. the sampling interval is
constant. If the sampling interval is varying or real and/or imaginary data contains
empty cells in the middle, the result of discrete Fourier transform will be incorrect.

Real, Columns with real and imaginary components of data.

Imaginary If your data is purely real, select <none> imaginary item

rorward / Transform direction (here Inverse also equals to Backward)

nverse

1/N in forward
transform

Divide forward transform result by number of points N (see formulas table). If your
original data is real, you may want to additionally multiply the result by 2 to get
the true amplitudes of real signal. Also referred as Normalize in some other
applications.

Center zero
frequency

If selected, after forward Fourier transform the two parts of spectrum will be
rearranged so that the lower frequency components are in the center; the
opposite rearrangement of spectrum will be done before inverse transform if any.
Also referred as Shift FFT in some other applications.

Algorithm

MagicPlot uses the algorithm of FFT that does not necessarily require the number of points N to be an
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integer power of 2, though in such a case evaluation is faster. MagicPlot uses jfftpack library (a Java
version of fftpack).

Discrete Fourier Transform Formulas

By default MagicPlot uses 'electrical engineering' convention to set the sign of the exponential phase
factor of FFT: forward transform is computed using factor - 1. Most scientific applications use factor
-1in forward transform as MagicPlot does by default. But note that the sign of exponential phase
factor in Numerical Receipts in C, 2nd edition, p. 503 and in MATLAB package in forward transform is
+1.

Factor —1 (Default)

1/N in forward| Forward Transform Inverse Transform
transform (Signal-Spectrum) (Spectrum-Signal)
Checked
(Default) N - N -
Unchecked | =%:b lc‘J_e_i"m”“ c = J,;CJE'J"W”N

o =\ E—_ﬁfk:r.-';"-‘ - _ 13 c Ezmknm
n S g k I / ) k
Fadtor +1 (Scientific) k=1

1/N in forward| Forward Transform Inverse Transform
transform (Signal-Spectrum) (Spectrum-Signal)
Checked
(Default) N s N -
Unchecked | =%Q ch_ei"r“m C =¥].._:CJ_E~_'J"”"“T

2aiknl N l “2wikni N

= J‘:% ¥ i =_'k_ ¥
Here ¢, are complegsrlgn | comiponents and‘G, axe mglg& spectrum components, n = 1...N. The
only difference is in the sigh of exponential phase faetor and 1/N multiplier.

Note: if you expect to get the original data when doing an inverse FFT of forward FFT, set the 1/N in
Forward Transform, Center Zero Frequency and Factor options the same for forward and
inverse transforms.

Amplitude and Phase Columns Formulas

Because of usjng Watan2 function the phase is ynwrapped and is in range (—m, n]. The result of
atanl(yle x) tdsimilar to, caldutatind/the afe tarjgent of y/x, except that the signs of both
arguments are used to determine the quadrant of the result.

Sampling Column Formulas

Sampling column contains frequency samples if forward transform is performed and time samples in
case of inverse transform.
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Cfenter zero Formula Sampling Column Values
requency
Unchecked ] I 2 N—]
= 0, . .
Checked m—HN 2 | IR N A N AL

Here At is given Is[ampﬂ'rn% fntervalﬁcr)f%rflitial data (timﬁé ‘:fkofr FFT and frequency for IFFT), n = 1...N.
Missing Values in the Original Data

Fourier transform implies that the original samples are uniformly distributed in time (for forward
transform) or frequency (for inverse transform).

¢ Missing values in the middle or in beginning of original data columns are treated as zeros, the
result of Fourier transform may be incorrect.

e Missing values in the end of the column are ignored.
See Also

e Data Processing and Auto Recalculation
Convolution and Deconvolution

Open Table or Figure or Fit Plot with initial data, select desired curves or columns and click
Processing - Convolution or Deconvolution menu item.

e ™~
comouion . = ==

Preview Input

0.02 X: ATime

Signal: :B Data
0.015 Response; :( Resp

Parameters

0.01 Alghorithm

10000 20000 30000

4

Plotting: [¥] Figure [ ] FitPlot(s) [¥] Auto Recalculate [ oK ” Cancel

Parameters
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Linear/Circular radio buttons specify the signal to be treated as periodic or not.
Algorithm
MagicPlot computes convolution and deconvolution using FFT (see W Convolution_theorem).
See Also

e Data Processing and Auto Recalculation

Correlation

Open Table or Figure or Fit Plot with initial data, select desired curves or columns and click
Processing - Correlation menu item.

Preview

Input

0.005 X :.ﬂ. Frequency

Input 1: BReal

Input 2: :( Imaginary

Parameters

Alghorithm

() Circular

-0.005 |

-200000 100000 100000 2000C =
4 3

Plotting: [¥] Figure [ ] FitPlot(s) [¥] Auto Recalculate [ oK ” Cancel

Parameters

Linear/Circular radio buttons specify the signal to be treated as periodic or not.

Algorithm

MagicPlot computes correlation using FFT (see "W Cross-correlation theorem).

See Also
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e Data Processing and Auto Recalculation
Histogram Calculation

Open Table or Figure or Fit Plot with initial data and select Processing - Histogram menu item to
calculate histogram.

[l B
W . ==

Parameters

From: |-0.00451853¢ to: |0.022154971

Bin Size (h): 2e-4

Mumber of Bins (k):

U

1] 50 100 150 200 250
[] Auto Binning: k=agrt{n)

Keep on Recaloulation: Bin size

0.0

4

Plotting: [¥]Figure [ | FitPlot(s) [¥] Auto Recalculate [ oK, ] [ Cancel

Parameters

You can either set the bin size/count manually or specify auto binning criteria.

Bin Bounds

MagicPlot align the the lower limit of the first bin exactly at the beginning of specified histogram
range (From field). The upper limit of the last bin is calculated on the basis of the specified bin size
and may be greater than the specified right histogram limit (to field) as shown on the screenshot
above. Enter round value in the From field if you want the lower limit of the first bin to be round.

Auto Binning Criteria

You can enter custom criteria in Auto Binning combo box:

e Typing k=. .. means setting the number of bins k
e Typing h=. .. means setting the bin size h.

You can use these parameters in the expression:

e n — the number of data points
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e s — data standard deviation
e m — data mean

e min — data minimum

e max — data maximum.

The default alternatives are:

J " — Default criteria in Excel, Origin and some other software

. ‘E?"m* — Scott's formula

. J{=1,g>ii;§”+ I — Sturges' formula

e MISE optimisation — Shimazaki method. MagicPlot finds the minimum of Mean Integrated
Squared Error (MISE) for the number of bins from 2 to min(n/2, 20nY?) where n is the
number of data points. See this paper and site for details: Shimazaki and Shinomoto, Neural
Comput 19 1503-1527, 2007, http://2000.jukuin.keio.ac.jp/shimazaki/res/histogram.html.

‘Keep on Recalculation' Option

This option is used when the histogram is recalculated. Recalculation may be cause by input data
change (if Auto Recalculate checkbox is selected) or invoked manually (Recalculate menu item
in histogram table column context menu).

See Also

e Data Processing and Auto Recalculation
Descriptive Statistics

Select Tools - Statistics menu item to open the statistics dialog. Statistics dialog shows
statistics on currently selected table columns or curves on plot. The statistics is updated every time
you activate different windows or change the selection in active window. Select multiple instances in
one window (columns or curves) to view multiple statistics data.

ﬁ Statistics: Experiment Tab- lﬂ]

Column Points Mean Std. Dev, Min Max
AData 1 300 150.5 86. 74675 1 300
BData 2 300 0.03485 0.71376 -1.21779 1,20897

s

Showed Statistical Properties

By default some statistical properties are not shown. Click Show button to select which properties you
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want to calculate.

Statistical Functions in Column Formulas

You can also calculate statistics on table columns using column statistics functions when entering
column formula. See Functions tab in Set Column Formula dialog for column statistics functions
description. These functions are also available in MagicPlot Student edition.

Computational Formulas

Central moments are calculated as follows (see table). All sums are calculated using W compensated
summation. Central moments are calculated on second pass after Mean calculation.

Property Formula
n The number of non-empty cells
Mean
W Central moments|¥|=— T“
MagicPlot uses the follomuhg f;ulas f&alcy)at stafisticsy
Property \ Formula
Mean (expected value)|, _ , r‘
Variance L,
Standard deviation T ==
Skewness 7= a‘JJ—
Kurtosis ’ \
Y Sum n_EXI'; ”'{.ﬁll.ll I-'_f|n+| Ilui —'%In—l I \

Y = |}
Calculating Integra'fs an tatlstlcs on Intervals using Fit

Plot

Setting of intervals in Fit interval tab of Fit Plot was initially intended for specifying the range of
data which are used for fitting by sum of fit curves. However, this tab can also be used to calculate
integrals and statistics on these intervals. Data-Baseline is used to calculate the results.

Peak Moments

MagicPlot can integrate data on selected intervals and calculate peak moments (x mean, variance,
skewness, kurtosis). Spectrum line is treated as probability distribution curve: x values are treated as
'independent variable' and y values are treated as 'probability'. Standard statistical formulas are used
to calculate moments (see below).

Statistical data and integrals are automatically updated if x or y data are changed or intervals are
changed.
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i Integrals = [
— |1l Fit curves | Fit Intervals | Report|
0.03 - H—=
— — FitSum From To First Row LastRow Integral %M
298.6059| 3801047 16461 16430 6.369% 34
0.025 |- 1] 386.1791| 4383181 16483 16495 3.0123| 41
453.5042| 487.4198 15500 16507 1 A
0.0z ——
0015 | o
- f < | 1 F
0.01 = i ; T l Full Interval ] ’ Visible Interval
Z\ I:I Relative integrals, set smallest to |1
0005 |
/ Show integrals on plot
\ Show mean and std. dev. on plot
[ Y S (i e o - —— an ks &
6.3699 30123 1 ]
1 1 1 1 1 1 1
00 50 A0 450 o0 [=)
f\ @
« b r

All statistical data are summarized in the intervals table:

From To First Row LastRow Integral X Mean Variance  Std.dew., Skewness  Kurtosis Y Sum Points
2938.0059) 380,1047 16461 16480 6.3699| 341.6323| 128.0854| 11.3175| &8.7703e=-4| 0.6547 0.1588 20
386.1791| 438.31581 16453 16495 3.0123| 414.6365 03,0536 3.24995 -0.3499)  0.0449 0.0752 13
453.5042| 487.4198 16500 16507 1 469,068 35.0047 5.9215 0.,1509 -0.2173( 0.0255 8

Managing Intervals

Move interval borders with mouse. Double click on interval to split it at desired position. Right click
opens context menu from which new intervals can be created on free space and existing intervals can
be deleted or split.

Relative Integrals Calculation

MagicPlot can calculate relative integrals to compare the relative intensity of spectrum lines. To
compute relative integrals set Relative integrals checkbox. MagicPlot designate the smallest
integral as 1, but you can enter a custom value. If you want to set not the smallest integral as a
reference point, enter 1 first and then enter the value of desired integral relative to 1 into this field, so
that other integrals will be calculated relative to this new value.

Computational Formulas

Central moments are calculated as follows (see table). All sums are calculated using W compensated
summation. Central moments are calculated on second pass after Mean calculation.

Property Formula
n The number of non-NaN (x,y) points
Y Sum (normalization)

Py 11
3 — ¥

i
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Property Formula
X Mean (first moment) 1
2, 3, 4" WCentral moments|” =7 "*_‘1 X

] - :
MagicPlot uses the following rprmﬁlas caIcuI@te(iqter_vrgIs}tatiﬁiﬁi: 4
ks Sl RN

Property ‘ yrmt}ia /

Calculated using
Trapezoidal rule

Integral

X Mean (expected value)
Variance

Standard deviation
Skewness

Kurtosis

I —

e

LY
| i '|'”-|- i i
See Also s M ! = =3(n-1 .ul)

3

¢ Nonlinear Curve Fitting: Fit Plot
e Using Spline for Baseline Subtraction
e Descriptive Statistics

Batch Processing

Batch Processing

MagicPlot Batch Processing allows to automatically process multiple similar data in the same way
without programming (scripting) and recording of macro. One only have to ordinarily process the first
data set manually and then use it as a template for processing of the rest data sets. Batch Processing
includes the processing of data itself and semiautomatic fitting of the series of similar data.

Video Tutorial
Here is short video tutorial about batch processing: http://www.youtube.com/watch?v=L7RRraY6Dkc

Introduction

Batch Processing idea is based on creating a copy of project components (Tables, Figures, Fit Plots)
with formula links between them, pasting new data into the copy of source Table and recalculation of
depending data using formulas.

The Table which contains the imported data from the first manually processed data set is called
Template Table.

For each file MagicPlot will:
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1. Create copies of Template Table and selected related components,
2. Paste new data to the leftmost columns of the copy of Template Table,
3. Recalculate all depending data in copies.

Template H Clone H
FA 0 i) i H [ |+] - .
Source 1. Structure cloning & 3. Recalculation
data | i
A ER r 2. Pasting i ElEEE f i 4. Fitting
i newdata Vi series
Processed data i..Processed data |

Fitting of series dialog will be opened after batch processing. This tool allows you to fit multiple data
with the same model.

Capabilities

Batch Processing tool supports all MagicPlot data processing and visualization techniques:

Calculating Table column with specified formula,
Fourier transform,

Integration/differentiation,

Histogram calculation,

Creating of Figures and Fit Plots,

Nonlinear curve fitting.

These features are not supported by Batch Processing tool:

e Changing the sequence of columns with imported source data (inserting columns left, deleting
and moving these columns),
e Table sorting and transposing.

Batch Processing Steps

It is supposed that you have a number of text (ASCII) files with similarly formatted source data to be
processed.

The overall processing steps are:

1. Import the first text file from series (Project - Import Text Table.. menu item)and
process it. You can add new columns with formulas, calculate some derivative data (histograms,
FFT, etc.), create Figures and Fit Plots. There is one simple restriction: Do not change the
sequence of leftmost columns with imported source data: do not insert columns left,
delete and move these columns. Table sorting and transposing is also not supported
in Batch Processing.

Create Fit Plot(s) and fit your data if you want to fit series.

2. Run Batch Processing by selecting Project - Import with Batch Processing.. menu
item. In the opened file dialog select all rest files in the series except the first file which has
been already processed. Use Shift and Ctrl to select multiple files.
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]mpnrt Text Tables for Batch Processi u
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'::-pv:::ﬂ 5. dat o1 Specd_S5.dat
Specl_0.dat &l Specd_0.dat
Specl 5. dat & Specd 5. Hka‘

HeaaeHWe
OOKYMEHTBI

-

Paboumii cTon

ﬁi

JdoKyMeHTEI

A

KoMneioTep

e
s
o
o
o
o
o
o
o
ot

A .
S File name:
CeTk

Files of type:

3. In 3 tabs of Batch Processing dialog:
1. Import Options: Check the file format settings.
% Bech Procesing

Import Options | Processing Template | Files Order & Values|
Text Input Preview (first 256 lines, — = tab) File Format

[Speco_s. dat Encoding: [<5vsbem default>

808,379480,0 |1gnore lines starting with: | |Auto detect

809,388—+562,0 [7] Exclude header lines:

£09,396-+571,0
= -
509,405-+576,0 Get column names from line:

809,414—+595,0 Separate names by: (@ Delimiter Column width
209,422—+594,0 -
209, 431601, 0 Column delimiter: |nuto detect - |

f Decimal separator: Auto detect{, or,) «

Imported Columns Preview

>
=]
&

809,333 562
809,396 571
809,405 576
309,414 535
809,422 536
809,431 501
809,439 503
309,443 587
809,457 594
809,465 599
809,474 503
809,432 536
809,491 597
15 A5, 459 540 i

NEHECEREREEEE

(@ Add new tables to Template Table folder () Create new folder for each file | < Back | | Next > [ | Batch Processing | ’ Cancel ]

2. Processing Template: Specify the Table with data from the first file (already
processed) as Template Table. The program will automatically show the derivative
components with related data. You can also deselect some components to prevent
cloning.

MagicPlot Manual - http://magicplot.com/wiki/



Last update: Tue Jul 5 12:39:34 2016

manual http://magicplot.com/wiki/manual?rev=1446974484

_Irnport Options | Processing Template | Files Crder & Values

|

- | Specd_0

Template Table Components for Cloning
Select Table for doning and importing data: | Related components structure will be doned:
|| Project [ speco_o [Template]

b speco_nc

How Does it Wark?

Template

2. Pasting
new data

Processed data

{ 4. Fitting
l series

For each imported file MagicPlot will:

1. Create copies of Template Table and selected related components
2, Paste new data to the leftmost columns of the copy of Template Table
3. Recalculate all depending data in copies.

Fitting of series dialog will be opened after batch processing.

i@ Add new tables to Template Table folder

() Create new folder for each file

’ < Back ][ MNext = H Batch Processing H Cancel ]

3. iles Order & Values: Set up the file names parsing to get some values to include
into summary table. Select the files sorting. Note that the already processed file will

always be the first.

Summary Table Draft

Bcnpocessng S DS . 2 =
| Import Options | Processing Template | Files Order & Values

AData Set B Value 1
1 SpecO_0 [Template] 0
g Specd_5 0.5
3 Specl 0 1
4 Specl_5 1.5
5 Spec2 0 2
[ Specd 5 2.5
7 Spec3 0 3
3 Spec3_5 3.5
9 Specd 0 4
10 Specd_5 4.5
11 Spec5_0 5
12 Spec5_5 5.5
13 Spect_0 [
14 Spect_5 8.5
15 Spec?_0 7
16 Spec?_5 7.5
17 Specad_0 8
13 Specd_5 8.5
19 Specs_0 9
20 Specsd_5 9.5

File Mames Parsing and Sorting I
N

Get values from file names
File name pattern:
Spec¥ef

Sort files by: (Value 1 -

File name
] Reverse fies order [1272™ |

Value 1 k

Pattern Syntax:
%%f = read number, %%*f = skip number
%% = read text, %%™s = skip text, %% = %

Example: Specl,5T_H20. tut — SpecefT_%s.txt

(@ Add new tables to Template Table folder

() Create new folder for each file

< Back

Mext = ’ Batch Processing H Cancel ]

4. Click Batch Processing button to start processing. MagicPlot will create a copies of Template
Table and all derivative components and paste new data in the leftmost columns.
5. The Fitting Series dialog will be opened if some Fit Plots were processed.
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Fitting Series

The Fitting Series dialog will be opened after the batch processing finishes if some Fit Plots were
created during the processing. If more than one Fit Plot was created for Template (and for each data
set also), multiple tabs with Fit Plots will be shown in the window. Each tab will show one Fitting
Series.

The Fitting Series dialog window is a standard Fit Plot panel with the list if data sets and options
for the fitting series added on the bottom. The Fit Plot interface is described here: Nonlinear Curve
Fitting: Fit Plot. The list of imported data sets to process is shown on the bottom left. Fit Plot panel
shows the data from the selected line. Each data set will be processed in the same way as shown in
the window:

1. The fit curves will be copied from the template plot (first in list) or from the (already fitted)
previous plot depending on radio button selected (see more information below).

2. The baseline will be fitted with curve (selected in drop box) and subtracted from the
experimental data.

3. The data will be fitted with selected curve or sum curve (selected in drop box).

* Fitting Series
[ speco_oc
o : Fit Curves | Fit Intervals I Report|
¢ Amplitude i
2000 - ﬁ c P | oo Type Legend Show Bas... Sum
urve
—|Line Curve 1
11 1 Curve?2 =" E 0 E
70001 r’ 4 Curve 3 —|Gaussian-A |Curve 3 ]
I: 3 — — Fit Sum
B0 [
$
oo |- H ? | o) mose = =) @
2
E I ot (addv |[Gesv | [ Fibysm |
E. 4000 !
T I Param Descript... Value lock Std. Dev.
! a Area 1031.375... : 9.3471667
! %0 X Position 818.11325 : 3.92334...
dx HWHM 0.1125545 : 6.48648...
¥ (x) =
I sqri(ln(2)/pi) * (a / dx) * exp
(=In(2) * (x-=x0)"2 / d=z"2)
Emplitude = 4304.1881174
1 . 1 . I . 1 . I . 1 . 0 -
817 817.5 818 §18.5 819 819.5 =/l 0.0855951
Field
| | (i Join [ Edit Interval Fit One Curve
] I k
P ing 3k
Fit Plot State Skip M 25
T i 1. Copy Fit Curves from: () Template @
Spec0_5 Unprocessed =] 2. [] Fit and subtract baseline: | = = <Fit Sum>
Specl_0 Unprocessed . ; .
Specl 5 Unprocessed I 3, [/]Fit data with: — = <FitSum> - |
SpecZ_0 Unprocessed I
Spec2_5 Unprocessed ] = [ Process ] [ Process Mext Process All Next
lag
3 & | Processed: 1, Unprocessed: 19, Skipped: 0, Total: 20

Curves and Initial Values of Parameters: from the Template or from Previous Fit Plot?

Please pay attention on the source curves alternative: from the template or from the previous data
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set. This setting manage which curves and initial values of parameters will be used for nonlinear
fitting of each data set. The recommendations are the following:

e Select Previous if your data in data set changes 'evolutionary': the values of parameters (ex.
peak positions) are changed progressively from one plot to another. This variant appears when
you examine the dependency of your data on some parameter. Example: you heat the sample
step by step and measure the spectrum; the temperature rises from one spectrum to another
and peaks are moved. Each plot is more similar to the previous one then to the first one (the
template).

e Select Template if all of your data sets are independent and no 'evolution' process can be seen
between plots. Each plot is more similar to the first one (the template) then to the previous one.

Automatic and Step by Step Modes

You have 3 alternative buttons to process:

e Process - processes the currently selected Fit Plot: The curves are copied from the previous or
the first Fit Plot and fitting is performed. All existing curves will be removed from current Fit Plot
before coping curves from previous/first Fit Plot.

e Process Next - opens and processes the next Fit Plot.

e Process ALl Next - automatically processes all the Fit Plots next to the currently selected Fit
Plot. This option is equal to the manually pressing Process Next button until all Fit Plots will
be processed.

Semi-Automatic Mode

When using step-by-step batch processing (Process / Process Next buttons) you can change the
fit for the currently selected plot. You can change the initial values of the parameters (move peaks
manually), add or remove peaks. Don't forget to launch the fitting after the manual changing of the
curve list or the parameters values.

Summary Table

Summary Table will be created after finishing fitting series. This table contains the values of all fit
parameters and standard errors for all processed data sets. You can use this data to create a Figure
or Fit Plot or export it.

By default the values in Summary Table will be updated if the values of fit parameters on Fit Plots
changes.
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i Specd_0 CSummary = [
AData Set Bvalue 1 CCurve 1.a D £A Curve la ECurve 1.b F =4 Curve 1.b G Curve 2.3
1 Specd_0 [Template] a -0.6417315 0.2291674 1141,2610974 187.4428964 1031.37 =
2 Specd_5 0.5 -0.2150654 0.1873521 785, 2007576 153.2365908 745.38[
3 Specl_0 1 -0.3654519 0.1136925 903. 7396066 92.9882536 5459.95
4 Specl 5 1.5 -0.4025645 0.2537475 932.6400411 207.5412417 501,46
5 Spec? 0 2 -0.3366549 0.2943521 881.3126685 240, 780401 434.32
[ Spec? 5 2.5 -0, 2094108 0,2858062 779.2973761 233. 7781807 329.65
7 Spec3_0 3 -0.2377343 0.2905013 803.2012531 237.6249968 004,66
8 Spec3 5 3.5 0.1538196 0.3441019 487.4428375 281.4758354 1275.3|F
9 Specd 0 4 -0.3347863 0.4337912 B886.1718936 354.855993 1478.06
10 Specd 5 4.5 0.0883859 0.5214879 536.0243193 426.6157848 1678.18
11 Specs_0 5 0.0463875 0.5026314 568.9729216 411.2058363 1582.66
12 SpecS_5 5.5 -0.14496354 0.5256476 726.2031958 430.0505361 1607,
13 Speca_0 1 -0.1292856 0.5151819 714,3564312 421.5007319 1508.68
14 Specd_5 5.5 -0. 466563 0.4711707 992.4459904 385.4585279 1029, 98—
15 Specy 0 7 -0.2411057 0.408633 806,3679948 334.3401114 780.45
16 Specs_5 7.5 -0.6643598 0, 2960308 1161.5518378 242, 2302287 1588, 23
17 Specd_0 3 -1.0487862 0.31215694 1478.5074471 255.397587 1250.96 _
- n;_lm = By = -...i-.mm Eee e e == :ﬁ
Reopening Fitting Series Dialog
You can open Fit Series dialog using Fit Series Summary - Open Fitting Series
Dialog.. in summary table.
M Specd_0 C Summary =l [
AData Set BValue 1 CCurve 1.a D £A Curve 1.a ECurve 1.b F #4 Curve 1.b G Curve 2.3
" SDECU_U ETEITIDIBtE] i} A momme e ral 4444 medmeeral Am_aanmeeal 1031.37
P Specd 5 0.5 fix) Fit Series Sumrmary 4 Open Fitting Series Dialog... Ctrl+F2 745,36
3 Specl 0 1 ) 049,95
4 Specl 5 1.5 Eh Create Figure I Recalculate Ctrl+Enter 501,46
3 Spec2 0 2 Add to Selected Axes ' v Auto Recalculate 434.32
[ Spec? 5 2.5 ﬂ
7 Spec3 0 3| | CreateFit Plot L Output Data 504.66 =
8 Spec3_5 3.5 ﬂ
9 Specd_0 4 Cut Ctrl+X Remowe Formula 1478.06
10 Specd 5 4.5 e — Erres 1676, 18
T Specs_0 5 Copy Ll 568,0729216 411,2053363 1582, 66
12 Specd_5 5.5 Paste Ctrl+V 726,2031958 430,0505361 1607,

Visual Data Navigation

Scale Scrolling for Data Navigation

MagicPlot provides useful plot data navigation (scale scrolling and zooming). Here are several tools

and methods:

e Mouse wheel rotation inside the current Axes box scrolls x/y or zooms x/y scale. Ctrl and Shift
keys toggle the mode

e Scale box zoom tool

¢ Hand tool (only if the image zoom is 1x, otherwise the while image will be scrolled in window)

¢ Right mouse button dragging always works as Hand tool (except Mac OS X)
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e The scrollbars (only if the image zoom is 1x, otherwise the while image will be scrolled in
window)
e Scale buttons on the toolbar.

BRI ER & |EHEE

Do not Confuse Scale Scrolling and Image Zoom

e Scale scrolling affects the x/y scale minimum and maximum values. Use scale scrolling for
data navigation
* Image zoom enlarges the entire image. Use image zoom for accurate drawing of small objects.

Current Axes

If your Figure contains more than one Axes box, MagicPlot indicates which Axes are currently selected
with blue circle sectors in the corners of Axes box. The current Axes selection affects the action of
scale buttons and Add to Selected Axes item in Table context menu. It also helps you to
distinguish the Axes when you change style in the Figure Properties dialog window.

__\_%___F_,_f/

0

Axes: 2 Add «

See Also

e Drawing on Figures and Fit Plots, Image Zoom and Objects Selection
e Reading Plot Data, Measuring Distances, Curves Selection

Reading Plot Data, Measuring Distances, Curves Selection

MagicPlot shows mouse cursor data coordinates in status line. If you have several axes on one Figure,
cursor coordinates relative to selected axes are shown.

Crosshair Cursor

MagicPlot can draw crosshair cursor. To turn it on use View - Crosshair Cursor menu item.
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-0.5 -
) i
-1.5 1 1 1 l 1 l 1
0 50 100 150 200 [
Time, ps %
[T] add « | 1 | *
Maodified x=142.1 y =-0.99

Reading Plot Data

MagicPlot denotes the data point under the mouse cursor with square brackets. The accurate table
value in this point along with table name, row and column numbers is shown in status line in the
bottom of main window in the following format:

Folder | Table [x column; y column][row] = (x value; y value)

|
e
N

Amplitude, V

Lo ]
40 50 60 70 80

Axes: 1 2 [3] Add «

@ |[Sine Data | Sine Table [4; B][42] = (42; -1.065350272)

Curve Context Menu
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GI

‘\.
= m Goto Table 'Sine Table' [B: 5G]

Cut Ctrl+X

- (*]
Copy Ctrl+C

Q
Q Paste Ctrl+Y

o 0
©05q,d Edit Style
- Plot Data Properties r

40 50 Rermowve 100

I1me, pis

Use context menu of the Curve to open table with data or to open properties dialog.

Measuring Data Distances with Scale Zoom Tool

You can use Scale Zoom tool to measure the distances on plots. MagicPlot shows the distance in
status line when you select zoom box by mouse dragging. You can press Esc or reduce box size to
zero before releasing mouse button to prevent zooming if you want only to see the distance. If
multiple axes are located under cursor MagicPlot will show the distance in terms of current axes
(showed with blue corners).

=
o n

|
e
o

Amplitude, V

|
ot

Axes: 2 3 Add «
Distance: Ax = 31.0; Ay = 2,14

Selecting Curves in Turn Using Keyboard
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Curves on Figures and Fit Plots can be selected with mouse click. You can also select Curves in turn
using Arrow keys or Tab/Shift+Tab keys:

e - 0or 1 or Tab selects the next Curve
e «or t or Shift+Tab selects the previous Curve.

If no Curves are selected the first pressing on these keys will select the first Curve. If the Figure
contains multiple Axes, the Curves in all Axes are accessible in turn by this method.

60 80 100 120 140 160

60 80 100 120 140 160

See Also

e Scale Scrolling for Data Navigation
Quick Plot Tool

Quick Plot tool is used for viewing a plot of Table columns without adding new Figures to Project.
Select Tools - Quick Plot item to open this tool.
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MM Gaussian Table = [
A B |

1 EX) K 0.01153 [

2 -2.6 145 |t|

3 - T A n =la} -
P ® Quick Plot: Gaussian Table i [ = |
5 -
& 0.5

7 L

8 0.4

. I

0 0.3 _

11 0.2

- I

= 0.1 _

14 0

15

j-E -
17 1 '

3 : - :

W | A » | | Line - Hold -.
. I | O
4

When Quick Plot window is open select some columns in Table to view the plot.
Editing Figures

Creating a Figure

To create a Figure select desired columns (one for X and one or more for Y) in Table and select
Create Figure item in context menu. You also can use Create Figure button on the main
toolbar.
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[ Table1 = [Ew
n i
1 Create Figure k Line
2 Add to Selected Axes Marker
3 ] Line & Marker
4 Create Fit Plot
5
] Cut Ctrl+X
; Copy Ctrl+C
g Paste Ctrl+V
10 Clear Selected Delete
11
12 Set Column Type b
13
13 Inzert L
Delete L4
Sort Table...

A new Figure will be created and data selection dialog will be opened. Check the columns for plotting
in the right list and specify which column must be treated as X. The rest columns will be used as Y
values. So you can add multiple curves with different Y and the same X column.

L T
$ /dd Data to Axes 1_- u

All Table Columns Columns for X &Y

Mame X MName
Index> ° A

A o B

[ Add to Figure J[ Add More ” Cancel

e Adding and Arranging Axes Boxes on a Figure

¢ Adding and Arranging Curves on Figure Axes

e Specifying Axis Multiplier, Prefix and Suffix

e Shifting Curves on Figure and Creating 2D Waterfall
e Using Figure Templates

Adding and Arranging Axes Boxes on a Figure

You can add a new Axes box to a Figure using the Add menu either in the Figure window or in the
Figure properties dialog.

The Add & Arrange Axes as Table menu item can also be used for arranging of the existing
Axes boxes as a table.
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[ Figurel = [
-~
~—— Example B ! - F
05 - I o — EEL
ntegml | -
I |
04 I 25 |3
E A
2 I
E03 I
¢ |
= L o
= |
goz |
g 5
] : 15 |-
uh
0.1 |
| o
10
|
L GO i
e —| @@ Add & Arrange as Table | .
2900 8 AddInset Axes 2050 3100 %]
] AddDual Axes O
Axes: 1 [Z])[(Add| « [m b
- ——
[\, Figure Properties: Gallery Figure - ui
s = .
| Canvas | Axes Properties | Templates
e Components | Axes General | Ticks & Grid | Asis Style | |
All Data & Fit Curves 4 Components in fxes
Eo] Axes 2 Praieck "
) Aves 3 W Frajec Style  Component  Location Legend sh
HES = | Sine DataSet == : ——rm—
.. [T Sine Table o—|MMe Sine Table | 5...|Sine with noise
Custom ... |Sine DataSet ... |Fit
= Sine Fit Plot [ Custom .. [Sine Dataset ...
----- * <DataBa
e = SUm 'Fit 5
Custom C

=- N Gaussian DataSet
.- [ caussian Table

B Gaussian Fit Plot
----- E Gallery Figure

Add ¥ o Pl m I b

oo Add & Arrange as Table :’_] [ Up ” Down ]

[ Add Inset Axes
] AddDual Axes

Close

‘Add and Arrange Axes as Table' Dialog

This dialog opens by selecting Add & Arrange Axes as Table menu item. It may be used for
adding new Axes boxes and for arranging the existing Axes boxes without adding a new one.
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f ™
o8 Add and Arrange Axes as Table S|
e Il
Arrangemnent Margins
Columns = Top 10
Rows 20
Bottom 10
fAxes Spacing
_ Left 10
Horizontal 7
Vertical ] Right 10
2 new axes will be added
LInits :“;-‘n of Canvas [ oK ] [ Apply ] [ Cancel ]

Moving and Resizing of an Axes Box

Axes box can be moved and resized as any other drawn object on the Figure canvas

1. Click on the Axes box border to select it. The green markers identifying your selection appear.

2. Drag Axes box border to move the Axes box on Canvas.
3. Draw border marker to resize Axes Box.

b Figure6 = |t
400
300 -
m 200 k-
L) —
[
it
0

1
Axes: Add < | T b

-

The Using of Dimensions Toolbar toolbar can also be used to set exact Axes box size and position.

Open the Dimensions toolbar and select an Axes box to edit the values.
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. iy
fL Dimensions ﬁ

X 2000272

¥ 0.5621

Width: |3.0507

Height: | 3.2424

See Also

e Creating a Figure

Adding and Arranging Curves on Figure Axes

Specifying Axis Multiplier, Prefix and Suffix

Shifting Curves on Figure and Creating 2D Waterfall

Using Figure Templates

e Drawing on Figures and Fit Plots, Image Zoom and Objects Selection

Adding and Arranging Curves on Figure Axes

The best way to create a Figure with desired data is to select x and y data columns in Table and use
Create Figure in Table context menu.

There are different ways to add data to existing Figure:

e Select x and y columns in table with data, open table context menu (right click) and select Add
to Selected Axes sub-menu. All currently opened Figures are listed in this sub-menu.

e Open Figure Properties window and go to Axes Properties - Components tab. Here
you can select the Table in the project tree and press Add to Axes button.

e Copy and paste Curve from Fit Plot or another Figure to your Figure.

You also can add Fit Curves or Fit Sum from Fit Plot to Figure.
Changing Curves Drawing Order

To change Curves drawing order and legend entries order open Figure Properties dialog and go
to Axes Properties - Components tab. Drag rows in table to reorder. You can also use Up and

Down buttons or press Alt + up/down keys (Option + up/down keys on Mac) to move selected row in
table up or down.
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1 Axes Properties | Templates

Compaonents | Axes General I'I'l::ks & Grid | Axis 5t1.*1e|

Components in Axes
H

Axes
Al Data & Fit Curves
Axes 2 | Project
B Axes 3 1) 'ine Dataset
¢ [ sine Table
. [ Sine FitPlo
= |, Gaussian Datas
i o[l Gaussian T
- Gaussian F
.\, Gallery Figure
Add ¥ ]

Delete

[ Add to Axes = ]

Style Component

Location

. |Gaussian Dat

Legend

Shift

... |Gaussian Ywi... |

g P <Data-Ba..

Gaussian-{
Gaussian-..
Custom C...

Gaussian Dat...

. Gaussian Dat... C

Gaussian Dat...

T

3

[ Up ” Down ]

Waterfall =

See Also

 Creating a Figure

Shifting Curves on Figure and Creating 2D Waterfall

Adding and Arranging Axes Boxes on a Figure
Specifying Axis Multiplier, Prefix and Suffix

Shifting Curves on Figure and Creating 2D Waterfall
Using Figure Templates

Close

MagicPlot allows you to set individual x and y shifts for every Curve on Figure. This feature may be
used to compare several similar Curves on one Figure.

MagicPlot Manual - http://magicplot.com/wiki/


http://magicplot.com/wiki/axis_multiplier

Last update: Tue Jul 5 12:39:34 2016 manual http://magicplot.com/wiki/manual?rev=1446974484

-

" 2D Waterfall B =

1

0
1 I 1 I 1 I 1 I 1 I %
Axes: Add < i b

Specified Curve shifts do not affect your data and are used only for drawing current Figure.

Curve shifts can be setin X Shift and Y Shift columns in Axes Components table (scroll table
right if these columns are not visible). Waterfall menu contains items for making and resetting 2D
waterfall and reversing curves order.

e Reset Shifts sets all x and y shifts to zero
* Make Waterfall automatically calculates shifts and arranges Curves

Make Waterfall menu item opens waterfall window in which you can specify shift increment.
MagicPlot tries to guess handsome shift values on the basis of number of curves and current scale.

I Y
Make Waterfall [

Specify shift per one curve:
Shift X
20
Shift ¥
2
’ OK ] ’ Cancel l

See Also

e Creating a Figure

e Adding and Arranging Axes Boxes on a Figure
¢ Adding and Arranging Curves on Figure Axes
e Specifying Axis Multiplier, Prefix and Suffix

e Using Figure Templates
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Using Figure Templates

Figure Templates is a powerful tool for reusing axes layout of previously created Figures. To use
Figure Templates, open Figure Properties window and select Templates tab.

Templates are stored in a special folder in your operating system account profile. Project files do not
contain templates; changes in Projects do not affect Templates.

[ 7
| Canvas | Axes Properties | Templates

Saved Templates Template Preview (sine waves shaow curve skyles)

[ Create Template H Menu ]

log10

mix 1

Mono Exp

nal [B] vs [A]
Phi corr

P=i bar
|spectr.DATE 1

Apply o Figure
Canvas Size, Background
Mumber of Axes, Sizes, Pos.

:‘u—

[l

[] 5cale Types and Ranges
Axes Styles [ ] Axes Titles
Curve Styles  [] Legends

[ Apply Template ] .

®=

Close

Saving Template from Figure
To create a template from Figure open the Figure Properties window, select Templates tab and press
‘Save Template' button. Then enter the new template name in opened dialog window.

MagicPlot always saves all available information in the template (not regarding on checkboxes state).

Applying Template to a Figure

To apply template to figure open the Figure Properties window and select Templates tab. Select
desired template in the saved templates list. Then check or uncheck boxes with features to apply and
click on 'Apply Template' button.

When you apply a template to Figure, the properties are copied from template to Figure. Note that
the Figure style will not be changed if you change the template after you have applied it to Figure.
The project file is standalone and you do not need the template to open project.

MagicPlot Manual - http://magicplot.com/wiki/



Last update: Tue Jul 5 12:39:34 2016

manual http://magicplot.com/wiki/manual?rev=1446974484

You can undo applying template in a standard manner (no need to close the Figure Properties

window).

See Also

e Creating a Figure
e Adding and Arranging Axes Boxes on a Figure

e Adding and Arranging Curves on Figure Axes

e Specifying Axis Multiplier, Prefix and Suffix

e Shifting Curves on Figure and Creating 2D Waterfall

Drawing and Editing

Axes Style Editing

Axes style can be set in Figure Properties window (or Fit Plot Properties for Fit Plot). This
window contains multiple tabs with axes drawing settings.

| Canvas |: Axes Properties || Templates |

==

Axes

X Axis
Y Axis

E] Axes 1

| Companents | Axes General| Ticks & Grid | Axis 5tyie|
Ticks Positions Grid
Major Ticks [ Major Grid [ ]
i@ Desired Number 7E
- = Style
(7 Exact Increment 0.1 Width, pt 0.5
[] Manual First Tick 0
[] Minor Grid [ ]
Minor Ticks Stle [==-m-a--a-
R 1 = | width, pt 0.1
Custom Grid Lines
¥ Position  BottomL... Toplabel Line Color Style Width
3015(¥ | — — =10
O

Close

Drawing on Figures and Fit Plots, Image Zoom and Objects
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Selection

You can draw the following kinds of objects on Figures and Fit Plots:

e Text labels with formatting support
e Lines

Arrows

Rectangles

Ellipses

Inserting images

T/~72001

1%

Select an appropriate instrument in the toolbar to draw an object.

The properties of selected objects can be changed in the inspector toolbar (the second row of
toolbar).

Image Zooming

If you need to precisely draw some small objects you can zoom in the image using slider in right
bottom (Pro only).

There are several alternative ways to change the image zoom:

¢ Scroll the mouse wheel at the image zoom slider
e Ctrl+scroll (Cmd+scroll on Mac) mouse wheel at blank part of plot (outside all axes boxes)
e The button 1x and Alt+click (Option+click on Mac) on plot fits the image to the window.

-

[ I Gallery Figure = [

R R R

| | | |
200 300

Axes: [1]2 3 Add « = i " b

>

m

[+ 4

FO) ==

Do not Confuse Scale Scrolling and Image Zoom

e Scale scrolling affects the x/y scale minimum and maximum values. Use scale scrolling for
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data navigation
e Image zoom enlarges the entire image. Use image zoom for accurate drawing of small objects.

Objects selection

Every object can be selected by clicking on its border or inside it. Hold Ctrl key (Windows, Linux) or
Shift key (Mac OS) and click another object to add it to current selection.

Moving an Object Forward or Backward

When objects overlap, you can change the order of objects drawing. Use Bring to Front and Send
to Back items in object context menu (right click on object to open menu).

Ering to Front
Send to Back

o Delete
/

Changing Curves Order on Figure

You can change the order of drawing the curves on Figure. The curves order can be set in Figure
Properties window, Axes Properties tab -» Components tab. Select desired curves in list, then
hold Alt and press up/down arrow keys. You may also use Move Up and Move Down items in
Waterfall button menu.

Snapping to Other Objects

When you drag an object or change its size, MagicPlot will try to snap the bounds of this object to
other objects. While snapping MagicPlot shows you a red ruler and an object to which the bounds are
snapping. If you do not want to align your objects this way, hold Ctrl key to disable snapping.
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See Also

e Scale Scrolling for Data Navigation
e Reading Plot Data, Measuring Distances, Curves Selection

Colours and Opacity Adjustment

In MagicPlot you can set the opacity of each object (curve, text label, rectangle, etc.) to make it semi-
transparent. Opacity is treated as a property of object color. You can set opacity in Opacity sub-
menu in color pop-up menu which opens by clicking on color button. Opacity percentage is shown on
colour button.
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See Also

e Creating Transparent Figures and Fit Plots
Creating Transparent Figures and Fit Plots

To create an image with transparent background open Figure Propertiesor Fit Plot
Properties dialog window and set Transparent Background radio button in Canvas tab.

The background of transparent Figures and Fit Plots is shown with a grey-and-white chequerboard. If
you are preparing a picture for a dark background you can change the colour of chequerboard to dark
grey by selecting View - Transparency Checkerboard in main menu.

In case of transparent background you can set the preview background colour in Image Preview
window.
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See Also

e Colours and Opacity Adjustment

Using of Dimensions Toolbar

This toolbar is intended for precise setting of the position and size of one or more selected drawn
objects on Figure or Fit Plot.

You can open Drawing Dimensions toolbar by selecting Tools - Drawing Dimensions in main
menu. Dimensions toolbar may be left opened.

e ™
EL Dimensions ﬁ

X 20,0272

¥: 0.5621

Width: |3.0507

Height: | 3.2424

Drawing Dimensions toolbar shows the coordinates and size of currently selected object(s). You can
also specify the coordinates or size of several components.

e The x value is measured from the left edge of the canvas.
e The y value is measured from the top edge of the canvas.
e For rectangle or ellipse the specified coordinates determine the position of the upper-left
corner.
e For text label:
o x determines the left edge, center or right edge of text according to text alignment of

label.
o y determines the baseline position of the first line.
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e For line or arrow the specified coordinates determine the position of the beginning.

Switching Curves Antialiasing on the Screen

] .".

1o X
| | |

» »

1 ) \

A i \

s 1
i'h._o_ *'hu
. Tecens Teens
Antialiasing off Antialiasing on

You can toggle curves Wantialiasing (smoothing) by selecting View -» Curves Antialiasingin
main menu.

Please note that antialiasing may slow down the drawing if you have many data points (~100K).

Text Labels Editing

Inserting Special Symbols and Greek Letters

MagicPlot supports any W Unicode symbols, including Greek letters and many special symbols.

The help on inserting Greek letters and special symbols is also available in Help menu.
Typing Greek letters with Keyboard Shortcuts

To insert Greek letter type Ctrl1+G (Command G on Mac OS) and then type Latin letter mentioned in
the table below.

Greek Letter Name|Greek Symbol (2:',:?63', b:ha;:)
Alpha Aa Aa
Beta BB Bb
Gamma ry Gg
Delta A Dd
Epsilon Ee Ee
Zeta ZT Zz
Eta Hn Hh
Theta 06 Qq
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Greek Letter Name|Greek Symbol (2::1rlli-ec\;,, b:ha;:)
Theta (alt.) 9 J

lota It li

Kappa Kk K k
Lambda AA LI

Mu M u Mm

Nu Nv Nn

Xi € X X
Omicron Oo Oo

Pi nmn Pp

Rho Pp Rr
Sigma 20 Ss

Tau Tt Tt
Upsilon Yu Uu

Phi (OO0} Ff

Phi (alt.) 0 i

Chi XX Cc

Psi Yy Yy
Omega Quw W w

Inserting Math Symbols with Keyboard Shortcuts

To insert math symbol type Ctr1+M (Command M on Mac OS) and then type symbol mentioned in the

table below.

Symbol name Symbol (2:”'5_?"?::;:)
Multiplication sign X *or X
Middle dot (multiplication) . (dot)
Division slash / /

Minus sign - -
Plus-minus sign +

Minus-plus sign F =
Not equal # n
Infinity 0 8

To see the full list of shortcuts select Help - Insert Greek Letters and Math menu item.

Inserting Special Characters by Character Sequences

To insert the following special characters, simply type character sequences, as shown in the table
below. Character sequences will be replaced with special characters when you exit the edit mode (but
only if selected font contains required symbols).

You can disable auto replacing in Typography tab of MagicPlot Preferences.
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Symbol name Symbol|Char sequence
Em dash — -

En dash - --
Ellipsis

Much less than < <<

Much greater than > >>

Less than or equal to < <=
Greater than or equal to| = >=
Plus-minus sign + +/-
Minus-plus sign F -/+

Unicode Code Point Finding out

MagicPlot shows in status bar the W Unicode W code point of character highlighted in text label. To
view code point select exactly one character in text label in Figure of Fit Plot.

)|

I |
0 U-1+IJ 0.2

Axes: Add <

B | U+03B2

See Also

e Advanced Typography Features
Advanced Typography Features

MagicPlot provides accurate typography in text labels and axes labels. You may toggle some features
in 'Typography' tab of MagicPlot Preferences.
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i ™

Mumeric Format | Figures and Plots Typography

| ...... Typography | Tilt angle of oblique font, degrees (defaultis 13%): 1845
Axes Drawing o e
Fitting Convert 'fi', 'l to ligatures

[7] Convert 'fF, 'ffi', '’ to ligatures
Convert characters (—, —, ...} to typoagraphically correct entities
Use correct minus character (-) instead of hyphen (-) with negatives on axes

Symbal 'x' in sdentific notation 1x10° on axes: = (multiplication U+00D7) -

Mote: These spedal characters will be used only if are present in spedfied font.

Close

Ligatures Support

MagicPlot supports Latin Wligatures in text labels. If you type 'fi’, 'flI', etc., those symbols will be
shown with ligature glyphs when you exit edit mode.

ﬁ|eld Edit mode
ﬁeld Result

MagicPlot supports at least the following ligatures:

e i, fl
o ff, ffi, ffl

Not all fonts contain ligature glyphs. MagicPlot displays ligatures only if the glyphs are included in
used font. You can turn the ligatures off in MagicPlot preferences.

Mathematical Symbols in Axes Labels

The numbers in W scientific notation need two special characters if you want the typography to be
accurate: minus sign and multiplication sign. Many graphing software applications which use
simplified typography use letter 'x" and %W hyphen-minus (-) in numbers instead of typographically
correct special characters. This simplified typography was mainly used in old applications which do
not support W Unicode.

MagicPlot can use either correct symbols (default) or simplified. You can change this option in
MagicPlot Preferences.
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Minus Sign

Various minus-like characters are used in different cases and have different height and length. The
height and length of minus sign are equal to those of plus sign and correspond to the size of digits in
the font. Here is a comparison of these characters:

A+l —2-3-a-b—<

Plus Minus  Hyphen- Endash  Em dash
minus

When you edit some text, keyboard minus key enters hyphen-minus character. The correct minus
character can be typed in text label by pressing Ctrl1+M, -, see Inserting Special Symbols for
details.

Multiplication Sign

In different languages, multiplication signs differ. In most cases you have to use either "' or 'x' sign.
You also can specify any special character or character sequence, for example enter spaces before
and after multiplication signs.

6 | WMultiplication sign
1 .4:’( 10 Correct Wminus sign

. 6 | WMiddle dot
1 4 10 Correct minus sign
Simplified typography:

1.4x107C |Latin letter 'x'
Whyphen-minus instead of minus

See Also

e Inserting Special Symbols and Greek Letters
Image Exporting and Copying

Image Export

To export Figure or Fit Plot image click on Project - Export Image menu item or use
corresponding toolbar button. You can set various options of file export format by clicking on Format
Options button in Export Image dialog window.

You can also copy image to clipboard.
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Raster Image Formats

The following lossless W raster graphics formats are supported:

e WPNG — the most suitable format for Fit Plots and Figures
e WGIF — supports only 256 colours and no transparency, out-of-date format
e WBMP — uncompressed raster format (large file size)

Setting the resolution of exported raster image

Image resolution for raster export can be set individually for every Figure and Fit Plot in Canvas tab
of the Properties window. The default resolution is 300 DPI.

Why is MagicPlot not capable to export images in JPEG format?

WJPEG is a commonly used format of Wlossy compression for photographic images. The JPEG
compression algorithm is at its best on photographs and paintings of realistic scenes with smooth
variations of tone and color. However, JPEG is not suited for line drawings and other textual or iconic
graphics, where sharp contrasts between adjacent pixels cause noticeable artefacts. Such images are
better saved in a lossless raster graphics format such as BMP, GIF, PNG or vector graphics formats.

PNG and JPEG Comparison ?

0.6 0.6

4

02

0T i
2950 3000 3050 3100 2950 300 3050 3100

PNG JPEG

Vector Image Formats

The following Wvector graphics formats are supported:

o WPDF

e WEPS

e WSVG — most suitable for web publications

e WEMF — the most suitable format for inserting in Windows applications like Microsoft Office

Export in vector graphics formats by virtual printer

You also can use third-party virtual printer software to save an image in vector graphics format (use
Project - Print menu item).
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Image Format Restrictions

BMP:

o Transparent background is not supported.
e GIF:

o Transparent background is supported but semi-transparency is not. Only 256 colours.
EMF and vector copy on Windows:

o No semi-transparent colors (but transparent background is supported).

o Image may be opened without antialiasing in some applications.

o Text tracking changing is not supported

EPS:

o Transparency is available only in Acrobat Distiller. Set Allow Pdfmark Transparency
checkbox in EPS format options, add /AllowTransparency true into Acrobat Distiller's
.joboptions file.

o Transparent images inserted on plots will have solid color background.

Raster image copying:
o Transparent background is not supported.

See Also

e Copying Images to Clipboard
e Preview Image

Preview Image

Use Project - Image Preview menu item to open image preview window. You can also use the
Preview button of the toolbar or Ctrl+Shift+P keyboard shortcut (Cmd+Shift+P on Mac).

Preview Features

In preview mode you can:

e Preview in gray scale
e Transparent images can be previewed on selected background color
e Change the zoom of the image
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Preview Zoom Options

There are several options for the size of preview:

e Percent of real size. Note: The size will be actually real only if the dots per inch (DPI) is
correctly set in your operating system

e Fit to Window, Fit Width, Fit Height — fits the size of previewed image to window
dimensions

e Pixel-to-Pixel — allows you to see the accurate image that you will get using export in
raster image format. The resolution of exported raster image is evaluated as a product of
canvas size and DPI value specified in Canvas tab of Figure/Fit Plot Properties window.

Copying Images to Clipboard

When you edit a presentation or report, it is very useful to paste images from MagicPlot to another
application directly through clipboard without saving them.

MagicPlot supports copying images to clipboard in both raster and vector formats from Edit menu.
Transferring vector images is always preferable because these images are scaled more precisely.
However, we have found that some applications do not support pasting vector images, or paste
vector images with distorted text. In this case, please use copying raster image.

See Also

e Image Export
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Tools

MagicPlot Calculator

MagicPlot Calculator is a useful formula calculator built in MagicPlot. To open calculator use Tools -
Calculator menu item.

Using calculator outside MagicPlot

Calculator window stays on top when MagicPlot main window is minimized to task bar (Dock on Mac),
so you can use the Calculator when working with other applications.

$ Calculator *

p=latbhtc)f2 = & a =

F O T <

[ T A 3 B Ry Y}

sgre{p* (p-a) * (p-k)* (p-c) )

Using the Calculator

e Type expression like (12+4)*sin(pi/2) and press Enter to get the result
e Type a=5 to set variable a to 5

e Use Up/Down keys to recall previously entered expressions

e Use ans variable or press Ctrl+Up to insert the result of latest operation

e Standard functions and variables (sin, cos, pi, e, etc.) are supported

MagicPlot Calculator uses the same Expression Syntax as other formula fields in MagicPlot application.

See Also

e Expression Syntax

Appendices
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MagicPlot keyboard shortcuts are almost the same in different operating systems (Windows, Mac OS,
UNIX-like). The main difference is in modifier keys used: Ctrl on PC (Windows, UNIX-like) and
Command on Mac. Some shortcuts were altered to avoid coincidences with system ones.

You can find these keyboard shortcuts in MagicPlot by selecting Help - Keyboard Shortcuts

menu item.

Mac Keyboard Symbols

# Command (Meta) key
f Shift key

2\ Option (Alt) key

~ Control key

Common Shortcuts

Windows and UNIX-like Key/Mac OS Key |Action
Ctrl+0 #®0 Open project
Ctrl+S #®S Save project
Ctrl+Shift+S TS Save project as
Ctrl+N &N New project
Ctrl+Shift+N E TN New table
Ctrl+I &1 Import table from text file
Ctrl+Shift+I & 11 Import table from clipboard
Ctrl+P ¥ P Print (image or table)
Ctrl+Shift+P TP Preview image
Ctrl+E #®E Export image or table
Ctrl+K # K Open calculator
Ctrl+U $U MagicPlot preferences
Ctrl+Q ¥Q Quit
Undo/Redo
Ctrl+Z ®Z Undo
Ctrl+Shift+Z or Ctrl+Y ¥ 1 Zor 3 Y|Redo
Ctrl+Shift+H ®TH Show command history window
Clipboard
Ctrl+X ¥ X Cut
Ctrl+C ¥ C Copy
Ctrl+V FV Paste
Ctrl+A FA Select all
Table Shortcuts
Windows and UNIX-like Key |Mac OS Key |Action
F2 or Double click Double click  |Edit cell
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Windows and UNIX-like Key |Mac OS Key |Action

Ctrl+F2 ¥ F2 Set or edit column formula

F4 F4 Rename column (edit header)
Ctrl+Enter ¥ Return Recalculate column

Alt+Drag header -

(Win/Meta-+Drag header on UNIX) - Drag header|Rearrange table columns

Figure and Fit Plot Shortcuts

Windows and UNIX-like Key

Mac OS Key

Action

Alt+Enter

- Return

Open Figure or Fit Plot properties window

Arrows keys

Arrows keys

Move selected object(s) by 1 mm

Shift+Arrows keys

T Arrows keys

Move selected object(s) by 0.1 mm

Escape

Escape

Clear selection

Delete or Backspace

Delete or Backspace

Delete selected objects

F2 or Double click

F2 or Double click

Edit selected text label

Moving and Resizing Drawings

Ctrl+Drag object

# Drag object

Disable rulers and snapping to other
objects

Shift+Drag corners

t Drag corners

For rectangle and ellipse: preserve aspect
ratio

For line and arrow: disable snapping to 0°,
45°,90°...

Alt+Drag corners

~\- Drag corners

For rectangle and ellipse: stretch relative
to center

Text Labels Editing *

Ctrl+Enter or Shift+Enter # Return or 1 Return Apply changes
Escape Escape Apply changes
Enter Return New line

Ctrl+G, then letter

# G, then letter

Type Greek letter (letters correspondence)

Ctrl+M, then symbol

# M, then symbol

Type special math symbol (symbol list)

Ctrl+B #B Bold

Ctri+l E| Italic
Ctrl+0 #$0 Oblique
Ctrl+U #U Underlined
Ctri+L #L Align left
Ctrl+E ¥E Center
Ctrl+R #R Align right
Ctrl+] ¥ Justify
Ctrl+- ¥* - Subscript
Ctrl++ #*+ Superscript

Scale Range Scrolling and Zoom

Scrolling *

Scrolling

Vertical (Y) scale scrolling

Shift+Scrolling

T Scrolling or Horizontal
scrolling

Horizontal (X) scale scrolling

Ctrl+Scrolling

& Scrolling

Vertical (Y) scale zooming

Ctrl+Shift+Scrolling

# T Scrolling or 3
Horizontal scrolling

Horizontal (X) scale zooming
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Windows and UNIX-like Key Mac OS Key Action

Left mouse button+Scrolling |~ Scrolling Proportional (X and Y) scale zooming
Image Zoom

Ctrl++ #® + Zoom in

Ctrl+- or Alt+Click & - or = Click Zoom out

Ctrl+* or Ctrl+0 E*ordk 0 Full view

1)
Corrected in MagicPlot 2.7: weights w; are not normalized anymore. In MagicPlot 2.5.1 and earlier the
sum of weights was normalized to 1. This changing only affects the resulting Chi square value in the

fit report if Y error column(s) are set.
2)

If you use Opera browser with Opera Turbo option the images will appear recompressed in JPEG

format and this comparison is void.
3)

These shortcuts are activated in text label edit mode.
4)

Scrolling here means mouse wheel rotation or touchpad vertical scrolling.
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