www.originlab.com

ORIGIN'

Graphing & Analysis

: i f"(_:l‘-_(_}J L
!- e Ncl_g%H

Introduction to Origin and OriginPro. . . . . ... ....... 2 Handling RepetitiveTasks . . . . .. .. .......... 28-31
2DGraphing . . . ... 4-11  CustomReports . . ... ... . .. ... ... 32
3DGraphing . . . . .. 12 Publishing . ... ... ... . ... 33
Database ACCeSS . . . . v i 14 Working with Excel®, MATLAB® Connectivity . . .. .. .. .. 34
DataProcessing . . ... ... ... ... . . .. ... ... 16 LabVIEW™ Connectivity . . . . ... ... ........... 35
Gadgets . . . ... 18 Programming. . . . . . . ... ... 36-39
AppsinOrigin . . . . ... ... 19  UserCaseStudies . .. ........ ... . ........ 40
CurveFitting . . . . . . . . . .. 20  Comparison of Origin and OriginPro . . . . . ... ....... 42
Peak Analysis. . . . . . ... ... 22 Licensing . . . . .. 44
Signal Processing. . . . . . ... 24 ProductSupport . . ... ... 46
Statistics . . . . . . ... 26 AboutOriginLab . . . .. .. .. ... .. .. .. .. L 47

25+ years serving the scientific and engineering community.

L.riﬂinl cals

| Isll 1N N

— ADDITIVE

SOFT- & HARDWARE FUR TECHNIK & WISSENSCHAFT Www_origin|ab_com


joana
ADDi Logo


ORIG'N From Data to Results

Origin is a user-friendly and easy-to-learn software application that provides powerful data analysis and publication-quality graphing
capabilities tailored to the needs of scientists and engineers.

OriginPro offers all of the features of Origin plus extended analysis tools for Peak Fitting, Surface Fitting, Statistics, Signal Processing,
and Image Handling.

Origin allows you to customize operations such as importing, graphing and analysis, all from the GUI. Origin also automatically updates
all graphs, analysis results and reports when data or parameters change. This allows for batch analysis of multiple files or datasets
without the need for programming.

‘ Import, Query, Connect

Import data from ASCII, CSV, Excel® or Third-Party data files.
Query database, or send data and commands to Origin from LabVIEW" Sub Vis
client applications such as LabVIEW™, MATLAB®, or Excel.
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Graph, Explore

Create and customize publication quality graphs with ease. Save
customizations as a template or Theme for repeat use. Explore data
graphically including easy zoom and scroll within layers.
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The Data Info tool lets you explore Explore data graphically
data from your graph, including including easy zoom
display of related information from and scroll

other columns
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“Yet again Origin and OriginPro upholds its foremost status as the best purposeful and all-embracing data analysis and

graphing software on the market. Although other software packages exist, few are as straightforward to use, flexible, and
high-quality when it comes to performing challenging data analysis or creating publication superior graphs.”

Keith J. Stevenson, Professor of Chemistry, The University of Texas at Austin

Publish, Present, Report

Create publication-quality reports inside Origin, or embed graphs in Word® and PowerPoint®.

Recalculate analysis Custom Report Sheets created by Copy and OLE-paste
results, and update combining graphs and analysis results graphs in Word
graphs and reports
by simply importing
new data.

Analysis Template™ combining data, Send graphs to PowerPoint or view as
results, and floating graph slide show within Origin
Reduce, Summarize, Analyze
]
Reduce, summarize, =
and analyze data. £
Use Gadgets to *] s . =
graphically analyze o Ens - = E
data within a region 5 o B /*\
of interest. f L v
Use Gadgets for . Origin provides advanced
interactive analysis on data analysis tools such as the
data in graphs Nonlinear Curve Fitter
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2D Graphing

Origin provides many 2D graph templates
including line, symbol, column, bar, pie,
stock, statistical, contour and area. Special-
ized plot types include ternary, polar, vector,
windrose, and waterfall.

Surface Temperature with Sea Level Pressure(March, 1983)
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Origin graphs can contain multiple XY

axis pairs (layers) that can be arranged
arbitrarily, including support for linking axes
across layers. Multiple X and/or Y axes with
offsets are .SupportEd' A”. graph emm?nts Overlay of Two Contour Plots Pattern Fill Contour with
can be easily and extensively customized, Annotations

including color transparency and gradients.
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Graph customization can be saved to a
template or as a theme for repeated use.
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View more graphs at: originlab.com/GraphGallery
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2D Graphing

(continued...)
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(continued...)

2D Graphing
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2D Graphing

(continued...)
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3D Graphing

Origin provides high-performance 3D graphs and
parametric function plots, created using OpenGL.
Many built-in templates such as wireframe, colormap
surface with contour projection, scatter, bars, ribbons,
and walls are provided. Multiple datasets can be
plotted in the same layer, with ability to stack and
flatten each dataset individually. Error bars are
supported for many of the plot types. Changes can be
saved as template or theme for repeat use.
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Database Access

Origin provides easy-to-use tools for database access. Connection and query information can be saved for future use in
the workbook or project, allowing for greater ease and efficiency in working with databases.

Origin supports accessing and importing from many databases including:

o Microsoft Excel

M 5QL Editor - <Untitled>
G view Query Setting Help

¢ Microsoft Access

¢ Microsoft SQL Server®
e Oracle®

o MySQL®

Hew...
Open...
B B Connection String Editor

SQL Editor [ il e -
™ WU rEE ) ) ) - I
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e Fine tune how your data is o s s s a
brought into Origin

e Use aliases to make the SQL script more

intuitive, easier to read, and faster to create In SQL Editor, enter connection string and preview query results

Perform left or right joins when inter-joining tables
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Query Builder

The Query Builder tool in Origin is a graphical
interface that allows users to visually construct
SQL queries, save named queries, and more.

This tool can detect relationships between
tables and automatically create appropriate
joins. Use Query Builder to define grouping,
sorting, unions, sub-queries, and more, for
creating complex SQL queries.

Connection and query information can be saved
for future use.

With the Query Builder, you can:

e Manually type SQL code or create graphically

Query  Setting
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= Stab:
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= Tele ¥ Type Wi
Coe Tele gl sperturd [Belect Observations. ObsDate, Observations Brightness. Stars.DeclTime,
o obeet | NV IEEE " Focallen Stars.DeclDeq, Telescopes. Type, Telescopes. Apertuie
: ¢ From Observations,
[ Obs: Lak i
B e | Long . Telescapes
R Tele | | Alkitude |
b Cutput | Expression Aggregate (Alias 4 ﬁ
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The Query Builder dialog

¢ View query tree and available database objects (tables)

¢ Drag and drop the desired tables from the object viewer to

create your query

¢ Preview your query results before importing

¢ Save your named query with the worksheet and it then

automatically reflects database change

e Re-run your query at any time to see the most current

version of your data

¢ Copy queries from one worksheet to another

¢ View your query information in the Workbook Organizer

e Use your saved query as part of an Analysis Template™

Note: This tool is currently available only in the 32-bit version of Origin.

Database Server
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Post Import Data Processing

As a powerful data analysis and graphing software, Origin provides
a wide array of tools to perform post processing of data imported

from a database:

e Generate publication-quality 2D or 3D graphs with large
datasets, and easily zoom and pan within the graph to

visualize your data

e Use data reduction tools such as data filter or pivot table to

reduce or summarize large data

e Perform analysis operations on your data such as curve fitting or

statistical analysis

e Automatically update graphs and analysis results when you
re-import data, or change data or analysis parameters
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Data Processing

Organizing Your Data

Origin provides an easy, flexible, and
hierarchical approach to organize
your data:

¢ The Origin Project file (.OPJ) combines
data, notes, graphs, and analysis results in
one document with flexible hierarchy for
folder structure

¢ The Project Explorer window allows easy
navigation within the project

e Workbooks and Matrices support multiple
sheets, columns/objects, and an organizer
panel for additional metadata

Data Exploration

Origin provides easy to use tools to examine
and interact with your graphical data:

Zoom and Pan

¢ Magnify a region of the graph

e Easily zoom and pan to desired X/Y scale
¢ Plot zoomed region as a separate graph
Examine Data Points and Related Data
e Customize tooltip on data point

e Use Data Reader and Screen Reader tools to
examine your data

o Use Data Info tools to read or label data
points, displaying the related information
from other columns in the data worksheet

¢ Use masking tools to allow you to exclude
data points from analysis

e Use the Vertical Cursor Gadget for exploring
data in stacked graphs

EZ Project Explorer e
[ Expenmentl32203 Marne Type Wigw | Sice Modified  Created  Label
5':8 Eﬁ?:;::m $lBookl  Escel  MNomal 14KB  3/22/2008 3/22/2008 D:ADiigh
: Linet, Scattegl Flots | Flaw wortksheel Hidden 7KB 3/8/2008  2/22/2008
[0 Linked Lavers 1 & FlowGraph Graph Momal 7KE 4414/2008 2/22/2008
|1 Linked Layers 2 Fan‘rint Layout Mormal 5KB 3/22/2008  3/22/2008
[ Multiple Axes FU'WEb Graph
Linear Fit EiLneaFit  Warkshest
| RawData ) Parameters Maotes
[ Two'way [*u0va <

The project explorer displaying
hierarchical folder structure for

organizing workbooks, matrices,

graphs, layouts, and notes
windows.

(e G T ‘ 1

Workbook with multiple sheets, data columns,
metadata label rows, and sparklines.

[@w, sensor 1D: @ws (wLo1) |

[ gatch# 5349, Sersor D: RZPI40 (35°0)
.+ _Bat

Sensor Cutpuk (mv)

N

st 3349, Serr D BZ001R(52:0)
& Batch# 5322, Sersor ID: VZT (30C) %

Displacement (mm)
a5
TR " m’“é o o4 . e s us o aw
Use metadata from multiple locations in E it
your workbook to annotate your graphs 7 ek
&l _
e

[Bogzk’1]ChEMBLBioaaiNitySeamhResults[ﬁde]

El arpt
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The Data Info tool lets you explore
data from your graph, including
display of related information from
other columns

e ]
® 10 i me w8 10 a8
Time ()

i
gn..ﬂ4,.w+.,
EZ.» —3 i

Time (s}

Use vertical cursor for multiple graph
windows simultaneously

25+ years serving the scientific and engineering community.




M | (R
Descrphon Untfeach groapad dats nie muple collamne Unstack
UAIIICD:IOIIQIG:::I it multiple columas
. . [ T— e v | T
Data Manlpulatlon b (518 || (51—t
B Optinns. [4] Chass2 1
. ) Inchate Oothes Coaorn ] 5| chasst
Reorganize, reduce, extract, and transform your data in F e e O [fsmal 5] U
flexible ways using Origin's powerful data manipulation tools. " ———
o e - i ——
Reorganization = ] Rty
Inpest Stack Coumns Ireogenirisagen, G
e Sort data at column or worksheet level & s
[ bt Ot o
e Stack and Unstack columns to transform data ST
Stack by Rt o 2 |
e Split or Append Worksheets Somain .
. . Cox ] (coed]
e Transpose Worksheet including Metadata Rows
The Stack/Unstack tools enable the user to stack multiple
. data columns into a single column and unstack grouped
Transformatlon data into multiple columns.
e Set Column or Cell Values using Built-in or User-Defined
Functions or Scripts = Female Breast Cancer Cases in the United States * |E= o =)
] a0 | 8(Y) [ am ] o A
* Access and use Metadata, and Data from Longlyams Year NewCases-SEERS  Deaths-US  NewCases-SEERS
Other BOOkS and ShEEtS Units Number of Cases Per No. of Cases Per
100,000 People 1 100,000
. . . C ents
* Shrink or Expand data in a matrix s otk B il
e
Mean| =mean(This) 124.97
1 H H =std Thi
Extraction, Reduction, and Interpolation L T —
. . . 31] 2005 1267 241 A5
e Filter your data using conditions on one or more worksheet 32| 2006 125.4 235 03
. . . 33) 2007 128.3 23 19
columns. All associated graphs and analysis results will 34| 2008 1285 226 02
H 35]2009 1309 222 24
automatically update. 500 2 e =
. . 372011 1304 215 34
e Use Pivot Table to reduce and summarize your data 382012 1301 213 03
392013 1308 3 207 07
H : 4012014 130.6 205 -0.2
o Reduce_data using multiple methods such as Evenly Spaced o Fa a2l
X, Duplicate X, Reduce by Rows, or Reduce by Group [3T5 \ sheett £ < sl
* Interpolate or Extrapolate data columns Using the F(x) Column Formula row in Origin (1), you can directly
o Fill data automatically in worksheet cells type expressions that calculate a column of values using data in other

columns and metadata elements. You can enter cell formulas in User-

defined Parameter rows (2) or in worksheet data cells (3).

automobile - automobile. dat

ADG 5
Long Name Year : Weight  Gas Mileage En
— Units| Clear Filter Ky rpg
Comments Enable Filter _ _
Sparklines Wl T 'Tﬁ
Equals... R e i
Filter E Less Than... e
1 1882 Buick 45 2238 11 s e
7. 1992 Acura e EmLR A 2324 11
3 1082 GMC Eetiesn... 1531 10
B 1082 Chrysler 2088 12 —
4 1982 Kia gl 1202 12 1092 Asn Fear| 1902 1090 1004 1995
B 1992 Suzuki Bottom 10... 1417 14 1892 sz 1| Buicx O
7 1982 Volvo 1661 13 o T T |
[ 1992 Metcedes Custom Filter... 2208 12 :g m* T wdnm i .
9 1982 Acura L] 1412 12| B — T o ey
1> ]\ automobile / ll< s ([ LT s/ |
Er-T] 1 2 1 2
. o . Mazda 2 1 2 2
Data Filter capability can be used to hide rows based on wwi 2 1 2
filter conditions on columns. Hidden rows are excluded from . e R
. . Sepmate oxba vabeos by T. bot cxsmple ABI
graphing and analysis e x| R R e 2
ED ] - Put Cihuer Ik e Ih.mmﬂ -
[ 1.7 |« ¥ Foom ok T —
Dhutprat Rt Table 1o lorpsjnen (103
0% [ Coew
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Gadgets P

i
When your data is plotted in a graph, Origin gadgets provide : 1T TV P —
50 0 = 5.344, 5 = 11003
a quick and easy way to perform exploratory analysis on the g ool e
graph. Perform the analysis on a specific range of the data plot 150 ol | p
by appropriately positioning a region-of-interest (ROI) object to ] ] JL A
0 50 100 154 04 Pua W NBAY
select the desired range. The ROI object provides a fly-out menu Channe 3 .l V]
with various options that are tailored to each specific gadget. All 1€ o] |
. . . You can drag the ROI oo ]
gadgets have a fly-out menu with a Preferences option allowing box to select any range =
you to customize desired settings. of the data in the graph M
and view the results chamnel
immediately
With Origin gadgets you can:
e Select the desired data range for analysis directly from the Digitizer Gadget
graph Extract data from
images of graphs
¢ Get immediate visual output of results
¢ View updated results on screen when the ROl is moved

Digjtizer
[ i ]
Right Cick to Save/Load Axes Sellings
Colou | AxizValue | Image Pel  Scale Type

Digitizelmage. jpg(30

or resized

e Customize the output, including appending results to a
worksheet for each ROI position

e Save settings as a Theme for repeat use

e Repeat analysis on all curves in graph layer/page
A selection of the gadgets available in Origin and OriginPro L L - 1
are described below. Please see other sections for additional § P 3
l-‘ ~_ e ° nu _— 1
gadgets. B W Rl
a \“\ o
0 ""-\\
il o we A 1o e w w
Chamel Widh o)
2.0 504
(] P 1= WEF] "= Plot Recovery
15 sz|-7:s4:n $320H04 454 Color Drug "
= 7 \J, B Orug A -
1.0d ' Y 404 M orug B Py
m B Placebo ) "
354 Shape Gender o
0.54 “S 30 8 :!earfare @
> 0.0 § 254 e
< .
-0.5 204 . : H
1.0 *1 o
o] =t
1.5 r 1
0 10 20 30 40
X
Intersection Gadget Vertical Cursor Gadget Cluster Gadget
Calculate the intersection points of Provides an easy way to read X and Y Perform basic statistics and editing of data
the input curves coordinate values for data points on points within a region
stacked panel plots and/or multiple linked

graphs.

“When working with many data points, graphing is often the quickest way to qualify data and identify trends. With the Origin
statistics gadget, it'’s also easy to pull quantitative information, such as mean and standard deviation, straight from a data

plot. This lets me make better decisions about which data to select for more detailed analysis.”

Boaz Vilozny, Postdoctoral Researcher, University of California at Santa Cruz

5 EEnLARS 25+ years serving the scientific and engineering community.
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Apps in Origin

M
-
A & ‘PomymeS v
e Rk
Extend Origin’s graphing and analysis
g s 9raping g piGE o e v
capabilities by installing Apps. o 07 s 05
The App Center dialog in Origin lets you By o | comeregmrne [ ]
browse available Apps or search for Apps e P "m wan 2075
using keywords or phrases. Install new Apps re—— — |
or update existing ones with a single click. e ’ emaT— 1
Apps are developed based on requests from [ o P P %
Origin users. A i by SR R R A

Browse for Apps, search using keywords or phrases, and install or

Have a suggestion for an App? update Apps with a single click

Please contact us!

|
@ '
i
% 1
Google Map Sequential Fit Piecewise Fit Image Object Stats Advisor Send Graphs
Import Counter Experiments to PowerPoint
.3 LA %= @3 |
il
Graph Maker Polyline Peak ODE Solver Cloneable Gadget Send Graphs
Profiles Deconvolution Template Plotter  Replicator to Word
L) PCA | |/~ TeX Nt =§§0) —
(/&6 |\ /p‘ -+ (X
PCA PCA for Fourier LaTeX SMILES to Forest Plot Logistic
Spectra Deconvolution Image Regression
2D Confidence 3D Convex Color Editor Cyclic Data Slicer Equivalence Import DICOM
Ellipse Hull Voltammetry Test
W - 'Y =
S H
(iH Time (sec)
Movie Creator Import Files Treemap Plot Heat Map with Colormap for Overlap Area Piecewise
from a Folder Dendrogram Shapefiles Smooth

View more apps at originlab.com/Apps

“I am beyond pleased with the latest version of OriginPro compared to past versions that I have used. The apps provided

additional features that are very helpful and useful.”

Jacqueline Yim, Sr. Scientist, Advanced Development GroupAerospace, Defense & Marine, TE Connectivity

sales@originlab.com - Toll Free: 1.800.969.7720 - www.OriginLab.com




Curve Fitting

Origin provides various tools for linear, polynomial and nonlinear curve fitting. Fitting routines use state of the art algorithms and the
report sheets including statistical quantities to determine goodness of fit. Create custom fitting reports and save your customization as an
Analysis Template™ for repeat fitting including Batch Fitting of multiple datasets.

- C
——Linew Fit of Linewr Fe C

L i)

5.
o FowData
—Gaussian Ft 4
L
3
-~ W
% P
g" 5!
0.
=
1
° 3
2
o 10 2 30 an 0
Range
Weighted Global

~
=

Response
o ¥ S58E8 8

\1

-

-

40 15 70 8% 40 48 40 48 a0 A8 30
Dose

Concatenate/Replicate

Origin provides full control of the fitting process...

¢ Flexible data input

e Fit with various built-in functions, including both explicit and implicit

¢ A wizard for defining custom fitting functions

¢ Multi-dataset fitting modes: fit multiple datasets independently, in
concatenate fit mode, or use a global fit with shared parameters

e Fit statistics and parameters output to the fit report
e Residuals analysis

e Interpolation on the fit curve to compute new X/Y values
at desired locations

e Recalculation of your fitting results automatically when data or
parameters are changed

Use Origin’s fit report

sheets, or easily create custom reports by combining graphs
and numerical results from the fitting process

¢ Analysis Templates™ to save your settings and desired results for

repeat use or batch processing

e |teration Algorithms: Levenberg-Marquardt and Orthogonal Distance

Regression (Pro)

Fit Comparison @®

Fitting Results with Dataset Comparison

OriginPro provides the following tools for fit comparison:

¢ Compare two fitting models with dataset
- F-test
- Akaike's Information Criterion (AIC) test

e Compare one fitting model with two datasets
- F-Test

e Fit dataset with multiple models and rank fit results
using AIC/BIC test

Fitting Results with Model Comparison

@riginlab

25+ years serving the scientific and engineering community.




“Not only does Origin handle the most demanding curve fitting tasks with ease, it also has a built in C compiler that

allows me to customize complex functions - a feature that has been crucial to my research. Origin is an indispensable
tool to my grad students, whose PhD work hinges on being able to code our functions in C. To top it off, Originlab has a
knowledgeable and responsive technical support staff, second to none. I wholeheartedly recommend Origin.”

Mark Kuzyk, Ph.D., Regents Professor of Physics and Astronomy, Washington State University

Quick Fit Gadget B Grapht9 M=) You can drag the ROl box
] tofit any sub range of the

Origin provides a simple tool to quickly fit data plotted in 1 o AL e 570 11078 curve in the graph. Fit results
a graph. Move or resize a region of interest (ROI) object to g displayed on the graph
. . . 00 update immediately
update results. Interactively perform fit operations on mul- %
tiple ranges of the same dataset, or on multiple datasets i —
in the graph. ; 24 B Graph 9
-100 yi = §.00622, %0 = 11002062
186 == 455851 A= 113487748
-150 o=
<00 \\ 1004
L sﬂ-‘ cnl:nr;.l = » | ,J \
* o P &t
~ - |
e Y —— -
B Qkfit .mj 3 =Py
HOErs) | 100 i
Long Name| Function Input  Range Weighting yo yO-Error X xc-Error W w-Error T e 2 ™ sap
Uﬂﬂs 1 1
W El:nnel

Gauss Signal [154:181] NoWeighting 4.56663 068765 17000289 00641 464227 014407
Gauss  Signal [141:168] NoWeighting 54106 058756 1691392 131362 382151 1.20206
(Gauss  Signal [96:123] No'Weighting 540797 056778 11002963 001825 456804 00409 Fit parameters and
Gauss  Signal [61:88] Mo Weighting 432127 060784 7015248 007754 461447 017405
§|Gauss Signal [16:43] NoWeighting 391289 071431 2992055 0.04407 4.47147 009838 other key values can be

B|Gauss  Signal [157:184] NoWeighting 4.49203 065383 17000288 0.06091 4.6481 013693 output directly to the
7 +| graph or to a worksheet
Result / ]|« >

“The new Quick Fit Gadget is fantastic and 1
absolutely love that I can output results to a worksheet
so that I can get a column of a particular parameter

on which I can do statistical analysis.”

Greg Scott, University of lllinois at Urbana-Champaign

3D Surface Fitting @@

Origin performs 3D surface fitting on XYZ
worksheet data and matrix data using one
of 19 built-in models or your own custom
formula.

Data points and fit surface are shown together.

The fit surface has been made transparent to

620 &0 60 680 0 T T4 show more of the data. Drop lines from the data
i points to the surface have been added

Contour plot displaying raw data and fit
results from a 4-peak surface fit

sales@originlab.com - Toll Free: 1.800.969.7720 - www.OriginLab.com 21



. Prak Analyzer

Peak Analysis

Peak Analysis

Data Set [MiddenPeaks|iaddenP eaks § Diate 2010-3-23
e el
Origin’s Peak Analyzer is a powerful and versatile tool for . . "
peak and baseline detection and analysis. B Fa P m A
A |
e A wizard guides you through the fitting process B MY Y L
) L (] e [Feot e | 594" ARRVENA
e Find and treat the baseline, find and select peaks, b \
integrate peaks Z v =
. . B wei
e Generate a detailed report sheet with tables and s e = T =
relevant graphs Show Rosiduals 0 Fitting Resuts &
_ - Show 2nd Dol '- - B Rl Sl
¢ Generate a worksheet with peak properties, including e 3 D 787 oaaore Tosies 4 i
i : i s b Sl U lew | D
FWHM, centroid, area, peak index, and y-max i b o i st A ot
. . . . . ) [ Corigne Geaph S HIN a7 1 38282
The additional features of peak fitting and baseline fitting ¢ i
described below are only available in OriginPro. Leed | I

Multi-peak fitting with a detailed report

Peak Fit Control @1®

When using the Peak Analyzer to fit peaks, many options are E Q
available to customize your analysis.

* Add, delete or adjust the position of peaks directly on the graph

P bats
— Commbatyes 18 U ]

* Daneli Mwdvr Ponts |
Proak farkes
Il ks

¢ Assign the same fitting function to all peaks, or use different
fitting functions for each peak, or group of peaks

B muak

* Fix peak parameters to a constant value

e Share parameters across peaks

* Apply bounds and linear constraints to fitting parameters
* Plot residuals and second derivative of the fit curve

Control the fitting process directly on the graph

e Use over 20 built-in peak functions—including Gauss, I Pec: it Paramters
Voigt, and Lorentz—or create your own (e
Parameters | Bounds | Fit Control
NO. | Peak Type | Paiam | Meaning | Share |Fised Walue Emor Dependency | Significant Digits | Lower Boun
. . . unkrown | 0 K] | [E7
Wlth the Peak Flt Parameters d.lalog’ 1 Lorentz w1 :nlel 1 E 1.00016 0.0362 9.4325E 4 Sypstem
you have full control of the ﬁttlng 1 Loene  w_1  FwHM 1 v E 042666 011358 DM Sptem v 0
parameters AR N T A S A I T
Share a common parameter between T e e e
peaks ﬁX the value ofany parameter 3 Gaussian xc_3 o center 0 (v [ 59392 33353065745 0.52358 System (¥
! . . ! 3 Gaussian A3 ampliude 1 (% [ 042666 011958 063425 System [V 0
or apply bounds. Right-click on a 3 Gawsan  w_3  FwHM 2 v [] GzesEla 1953088 074389 System (¥
parameter value to share it with other ||« | >
peaks in the fitting operation Err Al malel  ole]s]s] o] ¥
ey . Spectrum on Exponential Baseline
Flttlng a Baseline PRO] = S q )
- . . . . %] 4@
OriginPro not only fits peaks, but can fit a function to your baseline data | \ \
as well. The following options allow flexibility in fitting your baseline: (N \
e Select baseline anchor points, or have Origin automatically find them g
& 324
e Fit baseline anchor points using a pre-defined fitting function,
or create your own 00
* Fix the baseline anchor points, or allow them to vary with the peak fit LR ) “{m’: IR
e Subtract the baseline prior to fitting peaks
Fit a baseline to an exponential function
using anchor points
L.riuﬁnl l e o} . . e . . .
| LN IR 25+ years serving the scientific and engineering community.




“When the signal is small compared to the baseline noise, baseline subtraction is tough. In Origin, it was incredibly easy to
create a test baseline (picking anchor point manually by clicking on the graph). Once we found the best baseline, we could
process multiple data sets automatically. You just can t do this with any other software.”

Rosina Georgiadis, Associate Professor, Chemistry Department, Boston University

Quick Peaks Gadget - -
E] Peak Finding Seftings
Mathod :WH—- v
The Quick Peaks Gadget provides a simple and quick way to Wi —
perform peak analysis of plotted data within a ROI. -  — Do
With this gadget, you can: = 553 -
- . o i 9
e Locate positive and negative peaks g H B
g 350 gggﬁ 2 [pnapess =
. . o
* Define baseline and subtract from the spectrum § m i i e
e Integrate peaks within base markers i 233
A B = 1 s
e Perform peak fitting with frequently TongName Datasstiame PeaklD| 10
: Units 340 345 80 355
used functions Gomments Time (sec)
i 1| INitrite. dafjNirite!(Time Voltage)  Peak 1 ELECIE AL rre Ly ovwgeT— 011679 0.00329 TBaseling] *
[ 2| [Mitrite. (Time Voltage) Peak2 3735 346736 22030709 2440459 010307 0.00361 Mode=
Create a report Sheet Wlth parameters 3|[Nitrite.datjNitrite!(Time Voltage) Peak 3 3950 347359 221.90701 2502685 000895 0.00343 2nd
from each peak &|[Nitrite. datjNitrite!(Time Voltage) Peak 4 4175 34.801 339.64548 14211043 058727 0.00321 Derivative
5| INitrite. datjNitrte!(Time Voltage) Peak 5 4412 348695 3418306 14360846 0.63563 0.00359 m:g?'"ﬂ
. . B [Nitrite. datjNitrite!(Time Voltage) Peak 6 4641 349358 338.89003 139.99901 062261 0.00371 M€ = .4
o § 4 3
Repeat analysis on all curves in graph i Ay e e
layer/page ——
Create baseline, find Peaks, integrate peaks and output results
— Run 50
5000+ 1 pesk{s) found B 00
Run 150 —
S0 | fniso e =]
: A [y [ em | bn | Ewm | Fom -|:
004 Long Name Dataset Name Peak X PeakyY Helght Peak Area FWHM
£ 1|[Book1jSheetii(ChannelRun 50) 1050 2256.26 144887 42719441  281.24
g 2|[Book1]Sheett}{Channel,Run 100) 1110  3001.70  1386.80 66334650  337.50
L J— 3|[Book1]SheetiiChannelRun 150) 1150 3622.68  2281.05 91125643  390.05
4|[Book1]Sheett}Channel,Run 200) 1200 4120.82  2687.46  1.23E+06  444.26
16004 5|[Book1]Sheeti!{Channel,Run 250) 1270 4503.64  3047.02  1.56E406 49252 -
o4
R R R e e Plot mu[tiple curves, use the Quick Peaks Gadget to set preferences such
e as baseline on one curve, then generate a report.

Batch Peak Integration on multiple curves.

Batch Peak Fitting @X®

With batch peak fitting, OriginPro can handle many datasets,
each containing multiple peaks.

B peak Data

e Perform batch peak fitting using a pre-defined theme,
an Analysis Template™, or script

e Qutput a custom report of peak parameters for each peak in each dataset

# summary

Fesak Showt Basnine -
Conterts rom Flasul Shest will be tput Shewt n arother book,
o L] » ——
@riginlab e B e
Debete Inteimodists Aot 2]
[l Dptions.
| | L | Oatavet Mersier Farge -
X406 Trial #£2 1 Gaussian 561634 3725856 176942 665458 665458 167753 3145 a
Y408 Trial #2 2 Gaussian 14020413 14811420 7081483 2561793 2561793 633603 1681 ko o o st Shest 1
408 Trial #2 3 Gaussian 667886 403002 191814 3818798 3818798 010413 602 Gl D Stuat enSlat. ]
¥ 406 Trial 2 ] Gaussian 290045 2015742 057282 4726143 4726143 213561 1274 ‘ppersi Label Riow: (1 Fie] []
S1581 Trial 27 1 Gaussian  BO.MB25 6034158 100 20045 20045 47823 1185 P ) Rows
AD-679 Trial #3 1 Gaussian 436173 204201 1617467 652203 652203 01420 ) Cokasmns
AD-678 Tnal #3 2 Gaussian 1469000 1468388  B072953 2504682 2504682 084512
AD-678 Trial#3 3 Gayssian 173372 056309 30958 5206028 6206028 010544
LP-215 Trial #1 1 15546256 11286122 3009814 499583 490583 932102
LP-215 Trial #1 2 Caussian 010299 010299 002747 825062 825062 003735 E @
LP-215 Trial #1 3 Caussian 308482 308482 B 22668 1399901 1399301 49718
LP-215 Trial #1 4 Caussian J894503 28.94503 171914 260014 260014 498338
LP-215 Trial #1 ] (Gaussian 1586715 1586715 423140 2000948 2000048 208907 i i
LP-215 Trial #1 ] Gaussian 1065875 1065875 28425 3398893 3398893 191434 Perform peak ﬁttlng on mUItIple datasets
LP-215 Trial #1 7 Goussian | 23578533 17560411 685458 4300029 4300029  BB6134 2499683 using a pre—deﬁned theme; output the
el \rasls S 2| results to a customized worksheet
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Signal Processing

Signal Transforms
Origin provides several transform methods used for
analyzing digital signals.

o Fast Fourier Transform and Inverse Fast Fourier
Transform (FFT/IFFT)

Short-time Fourier transform (STFT) (1:{&)

Hilbert Transform (J&)

2D FFT/2D IFFT (&)

Image Profiling: Simple Line Profiling: Horizontal,
Vertical, raight Line

Filtering

o FFT Filter:
— Low Pass, High Pass, Band Pass, Band Block,
Noise Threshold

* [IR Filter Design [Z:Xe)
— Butterworth, Chebyshev Type I, Chebyshev Type

I1, Elliptic
e 2D FFT Filter [(J;18)

Smoothing

Origin offers multiple methods to smooth data

e Savitzky-Golay

Adjacent-Averaging
FFT Filter
Percentile Filter

Lowess and Loess

Correlation

Origin supports 1D and 2D correlation to detect the
correlation between a pair of signals

e Correlation

* 2D Correlation (Je)

Convolution/Deconvolution

Two types of Convolution and deconvolution
are supported

e Linear

e Circular

Dieserption Pedam Shos Teve Fourm Tianstam
Tiecalculatn M v
(5] gt oot {Ehescil (v O]
S amghng Meival 000 (5P
FFT Longih % »
Wisndom ey [ [ et
Dvailap 4 ) Aase ]
Winsderms Type i
Ohption. i e ¥
S map Time and Frequency ||
gt Mt Firmomos ermemrt v 01}
Piok ®
7] Ak P e [ Coa | =/ ]

Short-Time Fourier
Transform

Time

N
T
|

R R

L ”JW W\ *

a 40 B0 120 180 200 00 04 02 03 04 OB
Time v Fraquency

il

_‘: .‘h. A 01 |
| “ 8 ;

™M é” A
IVAAA,
I | i i "

I 301 |] ¥

00 01 02 03 04 08 00 01 02 03 04 OS5
Frequency Feoquency

Results of FFT, including
original signal and results
in frequency domain

[~ original Data
Filter Result of “Vastus Lateralis™ by High Pass Butterworth

Ll 1
| g
e b ‘i

IIR Filter Design Dialog and Result

18- ——— Smoathed Signal |

Signal

i

H 10 ) % P

—— Original Signal |

Smoothing

25+ years serving the scientific and engineering community.




Wavelet Analysis @9

Do T »|

Dot fmirs inse e et

Wavelet Transforms are used in many applications, including o 3
data compression, signal smoothing, R CoTooiToooimasa
noise removal, and image analysis. Wavelet s (o
analysis tools include: 3

1 whmnacen, Mok e -

5] Butpt Vo
Thurihubd Iypee L] L4

Tmhakeg st 1 =

“
LAt P L] (=] &

o Continuous Wavelet Transform
o Discrete Wavelet Transform

Remove Noise Using Wavelet Transform

— (Decomposition) H
e Inverse Discrete Wavelet Transform éj =
— (Reconstruction) R T : 3 i
Rocudits  Mwen S| -
e Multi-Scale Wavelet Decomposition : - & =
. P Continuous Wavelet Transform ||7 :‘““"”'“““"’""""““““m 2
e Smoothing S e b
* Noise Removal === =i =
* 2D Wavelet Decomposition Bamier =il e e
* 2D Wavelet Reconstruction Wavelet Smoothing
Rise Time Gadget @¥® e
4.5+
Three methods of finding the rise/fall time are supported: " ®
— Linear search 3'5
— Histogram N
— Largest triangle Y
= 254
e Select a specific region of the signal by moving and resizing LI
a region of interest (ROI) :
154
e Easily select desired data plot from the graph layer with ‘ol M
multiple plots o
e Display low and high levels inside the ROI control ’ e - “
e Display rise/fall time and rise/fall range on top of ROI
Rise Time Gadget
Decimation @® ey m——
Decimation is used to reduce the number of elements in an e P ] M\.m
input sequence. Every N samples are merged into one. Two ekl & - —
filters are available: e e i 3 =
] O P} 'O} 'F '
e Moving Average :

¢ Finite Impulse Response (FIR)

Coherence @@

Coherence—the degree of linear dependency of two signals—
is evaluated by testing whether the signals contain similar
frequency components.

S48k na2gd

Envelope Curves @9

Signal

An envelope curve traces the crests and troughs of
a periodic signal.

e Choose upper, lower or both
¢ Smoothing option during envelope detection Envelope Curves
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Statistics Analysis Report for Survey

Survey Year [ 2000 | AnalysisDate | 1211712012

Descriptive Statistics for total survey

s el Mistal " e | lommRERC | UnpmbRCI | gy ’
Descriptive Statistics = e
Origin provides tools to help you summarize your e
continuous and discrete data: ]

e Statistics on Columns £S5

e Statistics on Rows
e Cross Tabulation (J:{&) i

CHIES | S |
TRy | daser

| SeMEstesm
| oassas
|
e Frequency Counts g G
e 2D Frequency Count/Binning > B R
: e e
e Discrete Frequency ul 3
¢ Normality Test =
e Distribution Fit (Je) i

e Correlation Coefficient (J:{e)

e Partial Correlation Coefficient Custom report to automate your statistical analysis tasks

Parametric Hypothesis Tests Means P
Sev_en hypothe5|_s tests for mean and 2k —_—
variance are available: e
e One-Sample t-Test
= Tuhey Test 6
o Two-SampIe t-Test i o eslndex Mean Diflerence  5td. Error 5 i
. Egg Milk 0 -0.29287  0.24947
o Pair-Sample t-Test | EggTols 1 013705 024847 B2
Egg Fish 2 -0.02723  D.24947
e Two-Sample t-Test on Rows (T:{e) Tl 3 042092 024947 -
. Milk Fish 4 0.26564  0.24947 el (M Tehe e
e Pair-Sample t-Test on Rows (J1®) TohFien 5 016428 024347 —
e One-Sample Test for Variance (1e) s e e I
. Sig equals -1 idicates that the Mmedns Effenence k2 not tested
e Two-Sample Test for Variance (J1e) T3 ]\, Sheil_ \ANOVAOneWayRM1 A ANDVADreWaRHF Means Comparison
o One-Sample Proportion Test &) - - " e Qs ant)
P P Means-comparison — .
¢ Two-Sample Proportion Test PRO) table, means plot, and
mean-comparison plot Ak Fiaeey .
in an ANOVA report Milk Tofu | .
ANOVA i
Egg Fish | .
Origin provides 5 ANOVA tools to examine the — :
variance of a dependent variable: B %
e One-Way ANOVA :: 2 %w v L 40 05 00 05 10 15
P
« Two-Way ANOVA f ’
e Three-Way ANOVA (ZI8) 2 g
* One-Way Repeated-Measures ANOVA (1:1e) %
) -
e Two-Way Repeat'd-Measures ANOVA (1:1e) w
) — Survival(Drug1)
. . 95% CI (Drug 1)
50 60 70 80 90100 _&.I
Survival Analysis @9 Sunial o)
Choose from three widely used survival analysis . ) c
functions: Survival Function £
unctions. Plot and Probability | £ o]
e Kaplan-Meier product-limit estimator, with three Plot of Weibull Fit s
equality test methods .
s o
— Log-rank
— Breslow 0.2+
— Tarone-Ware
e Cox Proportional Hazards Model 00 ' = ' - o
. . Ti
e Weibull Fit Model e
\ 7
L.vﬁnﬂnl l e o} . . e . . .
| NN AR 25+ years serving the scientific and engineering community.



“OriginPro provides a very powerful, comprehensive and useful range of statistics capabilities which go beyond what is offered
in many statistical packages. OriginPro’s ANOVA techniques include all important multiple comparisons tests for means, and
a very useful output feature which is rarely found in other statistical packages: automatic creation of means comparison plots
which will illustrate significant differences at a glance. A broad range of non-parametric tests is available which include the
option of calculating exact p-values based on the exact distribution instead of the asymptotic one, which is very important for
small sample size. Also sample size and power calculations are supported.”
Reinhard Bergmann, PhD, Novartis Institutes for Biomedical Research
Nonparametric Tests @9 B
Dendrogram and Loading Plot in
Several nonparametric tests are —|—| ’ Multivariate Analysis tools
available, including: 002 )
00 05
e One-Sample Wilcoxon Signed Rank g ’ ' = .
. . 2 J1s
e Paired-Sample Sign oo _ | ) 14
e Paired-Sample Wilcoxon Signed Rank ' . : b
. gose® p B
e Two-Sample Kolmogorov-Smirnov L o 1ot
X b T T T T T T T T T T T 5. / -y % : o
e Mann-Whitney Wf{;ﬁf L -::f #* NP -_ \ ./V/__‘,gwc o
e Kruskal-Wallis ANOVA Variables — %_L_% —ea?™— 00
. o "*-..._q___q_ A o402
e Mood's Median -1 . Ll P
| J-0s
e Friedman ANOVA 21 {08
' 2 2 4
Principal Component 3
Multivariate Analysis @9
Five commonly used multivariate tools are available: G T o NN
e Principal Component Analysis X0
e K-Means Cluster il
e Hierarchical Cluster
e Discriminant Analysis & 981
e Partial Least Square f
g 0.4 4
—=—Drug A
—=—Drug B
e —— Reference Line
ROC Curves 19
0.0 = 2 - .
Create Receiver Operating Characteristic (ROC) Curves, i = ﬂ;miﬁc?tf o8 e
summarizing the trade-off between the false-positive
and true positive rates for all possible cutoff values.
ROC curve comparing two samples
Power and Sample Size @X® e twimia | o
1.0 — Sy
e One-Sample t-Test 50
¢ Two-Sample t-Test
e Pair-Sample t-Test
e One way ANOVA
e One-Proportion Test
e Two-Proportion Test
e One-Variance Test :
8
¢ Two-Variance Test
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Handling Repetitive Tasks

Graph Template j— —
A X . 4004 Effective Force
Templates allow you to quickly create consistent-looking graphs. i
They also provide a starting point for creating your own set of 300
graph customizations. -~
g
B100-
[}
o
Graph Theme ol
Graph themes can be applied to any graph at any time, thus 200 :::;:: —
changing various object properties such as layer size, page color, . ; ] swnd Grophs 10 , :
plot symbol type and color. ° « Wh e o g W
’ Analysis Markars »
oy [ —
Copy format from one Copy ot iy Poge adgrind
plot to another Sm Format as Theme... ﬁi::nmmn Mode
Copy and Paste Formats : e
Colors.
Copy and paste formatting from one plot to another, to quickly set ol
properties of individual elements or all objects in the graph. e
All
Elaapht = fﬁ
Batch Plotting an
10 — — 16
Origin supports batch plotting. If you have several workbooks, (i, dose: S0OMGH) 5! o [RGL) SRR s
worksheets or columns with similar data, you can create one graph 5 '—= ] g % 153
and then duplicate that graph using other data. ) — Difterence Bixl A %
% 61 HATOE E ‘T s
I L
e Duplicate graph with new sheets/books (2 ; E-ulw\\‘ “«
e Duplicate graph with new columns g pl N *,‘;”‘;.,‘:,;3‘ |
i Add Text...
) New Layer(Axes) 3
. . °F 160 3& 3‘ln Add Shortcut to Favorites
Smart Plotting with Cloneable Graph Templates Tomperis (S) oot

- View Full Screen Crl=Shift-)
Worksheet column to graph layer associations are saved in Capy rormat ’
template, allowing for one-click creation of graphs from sheets sl i

with similar data structure.

Paste Operatior
BB Dupfcate with New Shests/Books.. Duplicate (Batch Plotting) ’
B cate with Nes oY ¥

e Mark a graph template as Cloneable Template
o New Template Library for User-defined Graph Templates only

B30 scatter

| B 2000 - 2004 = 3|&
(| ax) | son | oo | oo

Name | Year Make Weight 0~80mph
- = ko _S8C_

1992 - 1999 [ il=imlsa

axyy | Bon | ey | ooy ] -

Long Name |  Year Make Weight 0~80mph
Units. kg sec

1992 Buick 2238 14

1992 Acura 2324 12

5 EEnLARS 25+ years serving the scientific and engineering community.




Recalculation of Analysis Results ==
101 1 H & Recalculate
Origin suppt_)rts automatic or m_anual reca_lculatlon of results for e
most analysis and data processing operations. e
Go to Results
This allows you to: Anaiyis arkers
Piot Input Data with Data Markers
e Perform the same analysis on other datasets by replacing data Recaiulale Mede: Mamusl

g3

Recalculate Mode: Auto
Recalcutate Mode: None

Show Info (FitLinear)

Copy Opesation
Repeat this for All Plots

2 /o/
0 - ® Sensor Qutput (mV)
L —— Linear Fit

0 2 4 6 8 10
Displacement (mm)

¢ Update existing results by changing analysis parameters

The “Change Parameters...” menu item allows you to re-
open a dialog and change analysis parameters to update

the analysis
Clone Workbook during Batch Import
Origin provides a quick yet powerful way to allow user perform
batch analysis when importing multiple files. Q). = samp-. » Batch Processing
Organize = Inchide in library = = if
¢ Import one file and set up your workbook with desired analysis Wi WL S
and graphs all contained within the book Uik ey St St

SUTI95Kesw  Fal T335Kcsw
¢ Import a set of new files, and simply ask for the active SERRex SOy
workbook to be cloned for each new file

B s sk SR bl |
Bl r205x - T295K.esv e o
T h
Ol (3 285K - 285K 0w =
FyL | A B(Y) -
1| § [Leng Name | Wevelength Amplitude =
Wi Units nem my
— 1S [ Sparkines
— [ [ Comments
| : 5 ol _
Ei= o 839 | EH 275k - 275K s F==Er e
Sl & i B
= 7 841 -
| 842 Long Name =
C || 843
i il 844 Sparkines.
Il | 12 ol . B3 2405 [l B l_ T
ey 13 847 2 8 5717 s SR
j 13 848 3 837 653 T i i 0
15 849 4 838 8223 - i
- = 5 838 0784 Tk
« [+ \T285K [FiNLT [ Feng & e :
| — 7 841 prpss "
B42 4172
843 9.327 f
. ol Goa TER e e v dE ke e
g 645 3287 Wavelergth (nmj
12 845 9.128 .
13 110684
[ [+ \T275K (FoRLT | FiNLCumet 1B

Import multiple data files into cloned workbooks to
perform batch processing
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Handling Repetitive Tasks

(continued...)

Repeat Operation on All Plots or Columns

Once you perform an operation on a data plot or a worksheet col-
umn, Origin allows you to repeat that operation for all other plots
in the graph, or all other columns in the worksheet.

=iE

Cnasge Parsmters
Deety
Gate s

Pist gt Diets et Guta Llprtars

[ Becaicutnty Mage Mansal

403 o
Eacauiate Made duta
81483 0N 4 s
WHIE OTIY Obdpa  psEm o
123132 ::»g: ::ﬂs;: amu Frorw Its anterplon
16 a1 at5) BAdea1
6METE 0NN O7RIE  GeSN0T il
Bt GRcns OBNET  BaTe Po—
N dpm 0BT SATN
TGS 0N OMDE  GaTens EEtER
IEANE0S GO 0BT Saktn
MomT 0 L3 et T
TG OMTHE 0TGN Serhn
AE| ATS QNMD 0Tadld  Gdeind)
A ol
7 16 1y 1
Shwet 1

o 25wt 10wt o 15w
——— Akima spline interp of "2.5 wt"

Copy & Paste Fitting Operation

Once you perform curve fitting on one data plot, you can simply
copy and paste that operation on other selected curves in the same

graph or on other graphs.

Ak Test_
Copy Page Chrie)
(8] send Geagrs ta PowarPoint
View Full Sereen  CirieShite)

02
0.0+ T T T
2900 2920 2940 2960 2980
Energy (cm’)
T
Eloaht

& SensorA
Linear Fit of "Sensor A"

3

4 - 8 10 12
Displacement (mm})

0.254

0.204

Absorbance

0.15 4

Energy (cm’)

New Qutput for All Curves (N)
Naw Output for All Layers (L)

pdate
30 1

Save Theme..
Save a3 < dafsult>
Preferences...

Repor! Worksheat
Go to Source Warksheet

Change Dsta »
Expand to Full Plotis) Range

Fi RO Position

B e Cel= o
1 M
Araan2 22749
0.30 - FWHM=14,84812
B x| »|  Mew Output (O)

Latst Output

Copy operation and then
paste to other curves in
another graph

Use Gadgets for Analyzing Multiple Curves

Origin supports performing repetitive analysis on multiple data
plots using Gadgets.

25+ years serving the scientific and engineering community.




Analysis Templates™

Origin’s ability to recalculate results on
rameter or data change, can be used to cre-
Analysis Templates™ for repeat analysis.

Analysis Templates™ can be a single
workbook or an entire Origin project. Import
data, perform analysis , and optionally create
custom report sheet combining graphs

and results. Save the book or project

an Analysis Template™, and then re-use
analyze similar data.

Batch Processing

Origin provides several options forprocessing
reports, from the GUI programming.

P corged e e sk f 161
Pipta

&llla| vial nipje|ae
T4 s Poshal Fomds Samgie Cure | Shovvagm | Frcton Fin et
1

1300 Ft Curve 1
.
D
L
- T
fa |
& £ .
g am
§ xo
x0
Mo
o

TH) 0 840 500 960 B 080190011501 001 2401 01401400
Wavabength {nm)

Set up your analysis the way you want.
After your initial analysis has completed, just
save the workbook as an Analysis Template”

multiple files or datasetsto create summary

® Repeat analysis on multiple files/datasets using an existing Analysis TemplateTM

¢ Create summary report by appending rows with desired quantities for each file

including an image

e Link Analysis Template to a Microsoft Word template for report creation

¢ Import multiple files into sequential
worksheets in your template

¢ Execute LabTalk script before or after each file, or at end of the batch process

Files...

(s = tovwton + S
g s

<

[e———

<

ey

<)

&)

[

N 2.0 8

4 4

]

Analysis Template...

T

M1 = Linear B (STE201T 181942
B =

5
[# Input Ciada =

[ Masked Cata - Valwes Excluded fom

[= Baa Dada imussing values) — Values Maf ane m(
= lars !

<

Vi,

u Sansor Output

Intarcert (] -
Blaps T8l 063428 ¥

119 575 bl B aispe i aigeficasty Sfferast o cors
Bt B st e < o s

b Sransics =

ot b St

Summary Report with Images
T =z

[openBookis) )

[ Dutaset ID [ ﬂm_[mﬁflﬂrﬂhltL Graph

™
SemsorOldst  LWS D034 0990 :

gl
Semssr0Zdst 2507 0028 0998 % :" .
SemsorOidat 4501 Q030 0999

Semvor0Sdat 2824 00T 0999

pa-
ate

as
to

Book1 - Analysis Template |

A B
Long Mame | Wavelength  Amplitude
Units nm Y
Comments
Sparklines /‘ 1
1 835 2.406
2 836 -8.717
3 837 6.53
4 838 -8.223
5 839 0.794
4] 840 -49.049
7 a41 f.663
g 842 4172
9 843 9.327
10 g44 G.EES ¥
LR/ JleisiC

- Book1 - Analysis Template

&, 1 - Nonlinear Gurve FiE (Gauss) (7VE2077 79:26:15)

* Notes |
# [nput Data x|
o Parameters  =|

Value Standard Error

vO -0.32072 0.24543

L 915.09771 0.02384

W 4105354 0.04978

Amplitude A A1177.36936 58.02025
sigma 2052677 0.02429

FitiHM 4833685 0.05861

Height 994 (433 1.01537

Reduced Chi-sqr = 242737263003

COD(R"2) = 0.00960082467751

tterations Performed = 4

Tatal herations in Session = 4

Fit corverged. Chi-Sr tolsrance value of 1E-8 was reached
sigma, FUYHM, Height are deriued parameter(s).

+ Statistios x|

® Summary  =|

2 ANOVA =

+ Fitted Gurves Pict - =|

- Residnatve indenendent it _vl

D

TZ75K AFtNL1 { My Results {FitLCume]|< i

£

T |

P
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Custom Reports

Use Origin to perform repetitive analysis and create custom reports without any programming.

Origin's new multi-sheet workbooks allow you to format the appearance of cell contents, merge cells and apply borders and other
formatting changes. Further, you can paste-link result values from any analysis results and graphs contained in the book or project,
thus creating a custom report sheet. With the ability of automatic recalculation of analysis results, your custom report sheets can
become templates for repeated tasks—simply import new raw data and watch your custom report automatically update. When your
report is ready, export it as a PDF file or as an image file by choosing a popular image format such as EPS and JPEG.

i22 Book1 - Linear Calibration of Instrument Data

AR B}
Long Name CORCEHEGEE Instrun)ent
Reading
Units mginl my
Comments Known Samples
1 0100 1.732
Z 0244 2.849
: Si;E gifg I Fit Results: Linear Calibration of Voltage vs. Concentration I
g 0622 7461 | Value Eror | v T
6 0684 7.694 Slope 0367 0152 finhe g
7 0730 7964 | Intercept 10.766 0296 o Ubbnows semles .
8 0.802 8.876 Pearson'sr 0.997 104
] 0gi0 10438 lndjusted R-Sar. 0.003 =
0 0.964 11.041 £ mua
i 9.22
11 o 2 Wx=0.823 +/- 0.064 my/ml
12 _ Unknown Samples: =
13 Sample ID_[nstrument ReadiConcentration Error T 4 B
4 Sample 1 2135 0174 0064 B
15 Sample 2 1532 0397 0059 b
16 Sample 3 9.320 0823 0.060 g 4 sample 2
Y= 1,832 mu
17 3 %= 0.367 +/- 0.064 ma/mi
e =
18 e g 5 ek
20 2 N ans
21 T T T T T X= 0174 +/- D.064 mg/|ml
2z | | | | | 0 e
23 | | | | | 0.0 o1 oz 03 0.4 0.5 (N3 0.7 0.8 09 1o 11
= Concentration ( mg/ml)
25 ~|
e | 3|
[T+ 1\ Raw Data and Calibration Results A Filinearl £, FilineaiCuvel A _Filineafindiontl 7 |ES | @l
== S —— - S

Include data, analysis results and floating graphs in the custom report sheet, it will
automatically update when input data is changed

N - - Company
| High Density Electrodes Analysis | o e po——
- = Seriar[LT2IUTE Wrbeid B[ MOS8 (00
Maximum Voluntary Contraction s e i P il T
Eimnd - - - - Ran 1 1
Fanabaingukay it O] 5.8 med an "
— P—— s e e W
EMG Channels Animation i
e A
T e ek LT
— . s . st e || T v ety T ——— E
- [l e W om m m w
- T — e e e i | E n " - »
o o [——— + a m " 3
. - o “ % o®w o w » e me
- — — ot “ % & Z 4 T
I Tar i g g I e e A oo w o
 — it I Gomouow
- i s - - i
= = St R R
-t ey ® 4 B o™ oM
Tt g e PR I R
2 r S Y 5 Serunt der - 4 o - - - : -u -: -I;
. — — = o om om om
i Balttn Mo oo
. i— .._ o e e e T
i iy et = g 4 i m o ome  m oW Hoom omowm
e e kg g e o w a M el e
B - S L
jepe— (i B e B
i ey s om oomonm
100 ms windowed RMS analysis v M aE e | Mow owm owm
e bt W m e e
e m e W w D om om o
14337 p A A 0 m om owm oW owm 1
L5635 ; = - vt o oAb 4o T R R A - e
- e A - " i u i T a1 - - o
236 e R - @ o w w
591 M3 T 3TN N M o - - -
i e an o am am e booos e o
1228 b b - Eed v e I8 - e - R
e — - e E o waom
e 3 i - W om w ow B
24066 3. L u g m o m W oW = LS. O ]
by a= o k # m e W s “ oo
ey [ e e s T T T AL
oh.27 . & ke ooty W G T im m 5 o T
2 £ 4 A ; . o Y s AR
e 3 5 M- A b= -
s | Dom
1144 al o fm W oa
26305 i fou N
el oW
7400 I>~ |- 7 =
S I
[ Frequency analysis around EMG max | - I
200 ms window 500 ms window
[ menmer: 113 | mesnwwr sa  |[ Meanmpi 118 | Menmne 97 |
%
E]

Numerical results, graphs, company logo and other im-
ages can all be placed arbitrarily in worksheets to create
single or multi-page reports which can then be exported

Boioai . e . .
Lﬂg:- IR 25+ years serving the scientific and engineering community.




Publishing

Origin provides a number of tools for preparing files for publication
and presentation. Graphs, Worksheets, and Layout pages can be
exported with custom settings for publication. Use Origin's built-in
slide show capability to present graphs and layout pages, or send
to PowerPoint, or copy-paste into other applications. Export graphs,
layouts, and worksheets as vector or raster format for submitting

to publications.

Exporting Graphs

When you have completed your graph for publication, exporting your

final result is very easy with Origin.

e Export presentation quality graphs to a wide variety of formats,

including both raster and vector format

. import and Lxpert: expliraph

Export graphs or worksheets
as raster or vector files.

Controls in dialog include
page size, resolution, and
color depth. Save settings as
theme for repeat use

Itis very easy to | il
export graphstoa |
ppt/pptx slide show |

e Customize the exporting, to make figures that meet the
requirements of publication under a variety of circumstances

e Export graphs to a Microsoft® PowerPoint Slideshow or send
graphs directly to a Microsoft PowerPoint presentation

Note that you can also include Origin graphs in other application’s
files either by pasting or embedding, so that you can later edit these

graphs with Origin.

Creating Movies

Origin supports creating movies (AVI file format) from any graph window.
A simple tool is provided to configure settings such as compression, and
then add individual frames to create the movie. The LabTalk and Origin C
programming environments can also be used to create movies, allowing
users to integrate movie creation as part of their data processing or

computing tasks.

Publishing Custom Reports

Custom reports created by placing numerical results and graphs in an
Origin worksheet can be exported as image files. Vector formats such as
PDF and raster formats such as PNG are both supported. Reports that
occupy more than one page can be exported as multi-page PDF files.

Impart and Expert: expPDFw ied3]
Diakesy Theeme: L]
Dimscriptions Expoet weorksheo! a3 mulipage POF il
Selact Shoatfs) Cusert Shast v
Slakahaats Bk [ E voksabon Regrt
=]
Filn Namojs) o g » [
Path o v [J
Dvereite Exisling Ak v
E Image Settings
B POF Options.
[ Basic Object
EH Data Composation
i Fonty
[ Multigle Pages
B Print Sottangs
U Worksheels Ovin Settrgs [5]
5] Werkshwet Firt Opbons
e =

When publishing your
custom report, use the

PDF export dialog to
control font-handling, color
translation mode, resolution
and compression, page
numbering scheme, and
other options

rrd- irEEO R E

Number of Throws = 20000, =,

100 10 100 100 10|
Number of throws

= 3.13900

‘simulation

Movie displaying value of & being
computed using Monte Carlo method
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Working with Excel®

Origin provides easy access to your Excel data:
e Copy-paste data from Excel to Origin with full precision

¢ Import Excel files into Origin worksheets keeping cell
formatting and specifying header rows

e Open Excel workbooks directly in Origin

e Optionally save Excel workbooks open in Origin with
path relative to the Origin Project (OP)) file, for easy
sharing of OPJ and related Excel files

Mo Inhibitor
4] 1] 1] — =
-3 0.597 0684 0.434 ‘L”Elg‘
-2 1.346 1733 1.598
-1 6.506 12.489 10.356
0| BO483 E49E3  E235B ! a @, &
1| 95725 935 96133 .
2| 99561 100489 9P aN g a
3| 100951 100.152 98.901 £ v
4| 100.354  100.483 99,1765 2 0 @
M ¢ » M\Sheetl / Sheet2 { Sheat3 / o] A O oQ
100 4 2 non
Excel workbooks can be e
opened directly in Origin and g = o
_ then plotted into a graph 2] s s e e o
using drag and drop, or using - , - . -
a custom dialog Dase (o)

Impert and Expart

»»B=[13427885]
E-

il Book2

Flavuits Log Dup o =
e = : a A Excell
1 Fike Indn And Dt Sulection :
Vil File ot Mode. SlatMewBocks % . . 2
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MATLAB® Connectivity
N 10 H
0 & & &
B WATLAB Console A 2 0 2 4
Type MATLAB commands directly. or use pr, gr. pe, gc, prr. pwe. Dose (nM)
gwkspace to ransfer real and complex data between Ongin and MATLAE,
or click the Impart or Expaort Buttons.

1 3 4 2 7 8 &
Size (Bies | Class
sM=[1 242657 98] 1a7 56 double armay
33 72 double anay
b = 100100 80000 dauble anay
P 100100 80000 double aray
R 100100 80000 double anay
73 8
3> 1
Topology and Climate of Western US

Updats Origin matrices i
same name

Uss same workshest
and update columns

tation{mmmonth)

Year Mean Temperatura(degC)

Importing MATLAB® Files

Origin offers a dialog for importing MATLAB (.mat) files into
Origin worksheets and matrices. This import functionality
does not require MATLAB to be installed.

MATLAB® Console

If you have MATLAB installed, you can use the Console tool
to issue MATLAB commands from within Origin. Buttons
and commands are also provided to transfer data from

the MATLAB workspace to Origin, and to create MATLAB
variables from data in Origin worksheet and matrices.

25+ years serving the scientific and engineering community.




LabVIEW™ Connectivity

Origin provides a collection of custom LabVIEW sub-Vis that are included in the installation. LabVIEW users can incorporate these custom
sub-Vls in their main LabVIEW application to communicate seamlessly with Origin. These sub-VIs take advantage of Origin's automation
server classes and can be used for operations such as opening and closing communication with Origin, exchanging data between Origin
and LabVIEW, and sending commands to Origin.

COMPATIBLE WITH 4] OriginClassics {1 OriginApp 41 OriginMatrix
| | PE| | [Ehes| s

{1 Origin Waveforms

LabVIEW palettes
displaying SubVIs
provided with Origin.
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The VI diagram above demonstrates an example of how to perform batch analysis
of multiple datasets using an Analysis Template™ in Origin.

In this example, the experimental data has been fitted to a Gaussian curve. The
fitted curve, residuals and fit statistics are presented in a user-created report sheet.

Once the VI has executed, the Origin project will have separate subfolders for each

dataset. Within each subfolder the Analysis Template™ will contain the raw data, the
analysis results, and the custom report sheet ready for printing or exporting.

“Origin can now really augment LabVIEW's power. The drag-and-drop Origin sub-VIs that come with Origin are simple and
easy to use. With Origin’s Analysis Templates™ it is now very simple to create a reusable application that acquires data from third-
party instruments, and then passes the data for analysis and report generation to Origin. One can also get curve fit results back into

LabVIEW to display in LabVIEW's charts and graphs on the fly. What's best is that this is all accomplished in a native LabVIEW
environment.”

James T. Gardner, Ph. D., Chief Engineer, Environmental Instruments, Inc.

sales@originlab.com - Toll Free: 1.800.969.7720 - www.OriginLab.com
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s 2

P ro g ra m m I n g ::um:t.l.en string strFind(dataset ds, string strval)

string strTest, strResult;
for( int i = 1 ; i1 <= ds.CetSize(); il+s)

(]
I_abTalk 12 (strtest. rinatstzvals) > 0)

strRasults = & & (CRLF) & 81 :
¥

LabTalk is a scripting language native to Origin. For simple operations such as fo = snams
manipulating data and automating tasks, LabTalk is a good place to start. You can |’

string MyResult$ = strFind(col(3}, "hadron®)$:

access a rich set of script commands and functions, including a large collection of ~ |wmesuce=;
X-Functions, to create scripts for your specific needs. Your custom script code can

Function int GetMinMax{range rr, ref double min, ref double max)

be easily assigned to buttons on graphs or worksheets, new toolbar buttons or R
custom menu items. sl v

return stats.n
¥
double y1, y2;

Update Charts e THbLaeAY Pe i ::a.uﬁ} G W

50
— 0DAKIX
25 _MW Classic Script Window displaying LabTalk Script
50 ——T—T 7T T 7T T 7T Programming Control
- SPHIX Obiect Name| Text Lirk ta (%, §]. Substiution Level 0+ |
7 Altach o Maouse Click :
e e S () Page [] Mo Wertical Movemert
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50 L T T
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25
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Origin C e .
Origin Ciis a programming language based on ANSI C, including - = . -
additional support for C++ and Ci# features. S — — '
With Origin C, you can: i._._ E,:_,;_.:...,_
¢ Create and access properties of all Origin objects such as work- = : -

sheets, matrices and graphs
e Automate your data analysis and graphing tasks s e — S
e Link to external dynamic link libraries (DLL) - :_psae - =
e (Call C or Fortran library routines, such as the NAG library it

functions included with Origin, or other public-domain libraries - & p— ,
Origin provides a state-of-the-art integrated development environ- =
ment called Code Builder for managing your Origin C projects. Origin C code displayed in Code Builder, Origin’s integrated

development environment

Python R
Origin provides an embedded Python environment so that you can  Origin provides R Console and support for Rserve to exchange data
either run Python in Origin, or use a PyOrigin module to access between Origin and R.
Origin from Python.

[ S eH . o L .
Lﬂgll AR 25+ years serving the scientific and engineering community.



Building Dialogs

Create dialog boxes and custom interfaces using standard HTML, CSS and
JavaScript. Embed Origin graphs with interactive controls such as cursors
and ROI objects. Call JavaScript functions from Origin C and call Origin C

methods from JavaScript.

Custom tools can be packaged with all associated files as an App. Simply
drag-and-drop the App on an Origin installation to add the custom capability.

//this is the function to call JavaScript
BOOL GetGraphControlRect (RECT& rectGraph)
{
if ('m_dhtml)
return false;
Object jsscript = m_dhtml.GetScript();

if ('jsscript) //check the validity of returned COM object
return false;

string str = jsscript.getGraphControlRect() ;

JSON.FromString (rectGraph, str); //convert string to a structure

return true;

}

_}ﬁ;dc”_

Swmples i Line and Symbol

gEmtesting

Transter (psar Files

The “Origin Central” dialog is built using
HTML and JavaScript

t>
nction getGraphControlRect ()

var leftDiv = document.getElementById("leftcontainer");
var leftpos = leftDiv.getBoundingClientRect () .right;
var toppos = leftDiv.getBoundingClientRect () .top;

var bottompos = leftDiv.getBoundingClientRect () .bottom;

var rightDiv = document.getElementById("rightcontainer");
var rightpos = rightDiv.getBoundingClientRect () .left;

Svoversons [l oo

Origin C code to call a JavaScript function

return JSON.stringify ({

}
</script>

left: leftpos + 20,

top: toppos + 20,

right: rightpos - 20,
bottom: bottompos - 20})

JavaScript function returning JSON string to Origin C

&3 Origin/OriginPro includes the complete NAG Mark 9 numerical library. This library provides proven numerical functions
nag in areas such as Statistics, Linear Algebra, Regression, Fourier transforms and much more. All functions are accessible

Matrix Factorizations
Eigenvalues and Eigenvectors

Simultaneous Linear Equations

Linear Algebra Support Functions
Linear Equations (LAPACK)
Least-squares and Eigenvalue Problems

Large Scale Linear Systems

Large Scale Eigenproblems

NAG Interface to BLAS

Simple Calculations on Statistical Data
Correlation and Regression Analysis
Multivariate Methods

Analysis of Variance

« Complex Arithmetic .

« Zeros of Polynomials .

« Roots of One or More + Determinants
Transcendental Equations .

- Fourier Transforms .

« Wavelet Transforms .

+ Quadrature .

« Ordinary Differential Equations (LAPACK)

« Partial Differential Equations .

« Mesh Generation .

« Interpolation .

« Curve and Surface Fitting .

« Minimizing or Maximizing a Function .

« Global Optimization of a Function .

« Linear Algebra .

from Origin C, and this allows you to develop complex applications that require advanced numerical calculations.

« Random Number Generators
« Univariate Estimation

« Nonparametric Statistics

« Smoothing in Statistics

« Contingency Table Analysis
« Survival Analysis

« Time Series Analysis

« Operations Research

« Sorting and Searching

« Approximations of Special Functions
« Mathematical Constants

« Machine Constants

« Input/Output Utilities

sales@originlab.com

o Toll Free: 1.800.969.7720 -

www.OriginLab.com
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Programming

X-Functions

X-Functions provide a framework for building custom tools
in Origin. Simply define what controls you want in your
dialog and Origin will create the tool from your definition.
You provide the Origin C code to be executed by the tool for
performing your custom task. Once an X-Function is created,
it can be placed in the Origin menu, accessed from LabTalk
script, and shared with other Origin users.

Bl X -Function Builder - times_x_ex

File Tools
Ao E
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Automation Server

Origin can be accessed as an automation server from
client applications such as Excel, LabVIEW, MATLAB,

or custom tools built using Visual Basic® or Visual C++
.NET. Data can be streamed into Origin and graphed, and
tools in Origin such as Gadgets can be used to perform
analysis on the incoming data. Post analysis of data

can also be performed by pushing data into Analysis
Templates™.

This example illustrates connecting an Excel
Client application to Origin:

® Origin is launched and a previously
customized Origin Project is opened

® Data is sent from Excel to Origin

® Analysis results are automatically updated
by Origin on data change

® Analysis results and graph images are
fetched back to Excel from Origin
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Orglab is a freely distributed component DLL for directly creating or reading Origin Projects (.OPJ) and Origin Window files (.0GG, .0GW
and .0GM). An Origin license is not required to use Orglab, and this enables equipment manufacturers and other third-party vendors to

save their data as Origin file types.
Download for free at: originlab.com/Orglab

@ The Origin Viewer is a freely distributed stand-alone application created using the Orglab component DLL. The Viewer allows
R you to view Origin Project files on computers that do not have Origin installed.

Download the Viewer for free: originlab.com/Viewer

sales@originlab.com -

Toll Free: 1.800.969.7720

+ www.OriginLab.com
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User Case Studies

Using Origin to Analyze and Report
on Athlete Performance

Antoine Couturier and Sylvain Dorel, researchers at the Institut National du
Sport, de I'Expertise et de la Performance in France, have been using the expand-
ed functionality of the Origin Worksheet to produce clean, professional reports
for trainers and athletes to review progress in their training regimens.

The researchers import all of the relevant data from the ergocycle into a

custom Origin Analysis Template™. The report sheet then automatically fills

with the athlete’s information, converts the raw data from the ergocycle to
Newtons according to ergocycle calibration, detects cycles and half-cycles and
computes mean forces, pedaling rates and powers for each of them. All the data
corresponding to forces and power vs. pedaling rate are dynamically plotted and
fitted using the Analysis Template™.

Antoine Couturier says: “Origin is our number omne software for
visualizing and analyzing experimental data.

Starting from version 8, with the introduction of Analysis Templates™
and custom report, Origin has also become a fantastic tool for
scientific coaching of our athletes from the National Institute of
Sports, in many disciplines.

Most of the data recorded during the testings are simply drag and
dropped into Origin. In a matter of minutes, a database is updated
and a complete report is generated for the coaches, including
athlete’s own progression and comparison to others.

Those unique features have been constantly evolving and allowed us
to gain considerable firepower.”
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Using Origin to Teach Data Analysis and Presentation

Jay Deiner, Ph.D. Assistant Professor of Chemistry NYC College of Technology,
City University of New York

Dr. Jay Deiner first started using Origin in 1998 as a graduate student; now, as
a professor, he uses it for both his research, and to supplement the advanced
chemistry classes he teaches. For example, his students use Origin’s analysis
features such as peak integration, baseline correction and data picking, to
process spectroscopic and chromatographic data. In order to present the final
results in an accessible manner they customize their graphs using Origin’s
comprehensive formatting features.

084

064

044

024

e

0.0+

Raw Data

Jay Deiner says: “I believe that using Origin benefits the students because they learn
how to use a sophisticated data analysis program that they may encounter in future
work in academic research or in industry. It also enables them to extract much
more information from the data they generate. Finally, it helps students understand
that much of science is thinking and data analysis. Using Origin benefits me as an

instructor because I can teach the class in a more rigorous way.”’
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View more user case studies at: originlab.com/UserCaseStudies




Origin C++ for Theoretical and Experimental Projects

Mark Kuzyk, Ph.D., Regents Professor of Physics and Astronomy, Washington
State University

Dr. Kuzyk and his graduate students at the WSU Physics department use Origin
extensively for both theoretical and experimental research on non-linear optics.
The Origin C++ feature is convenient for running Monte Carlo calculations,
creating plotting functions and automating the process of importing huge
volumes of experimental data from experiments that run nonstop for days.

Bint

Mark Kuzyk says: “Origin provides a broad pallet of features, giving
the students the ability to do just about anything without a huge
learning curve. A few years back, an undergraduate student started
working with me on a theoretical research project. I set him up with

a copy of Origin, and within 12 months he had become an expert in
Origin C++, using it to complete a set of calculations that became
the basis of a paper that recently appeared in Physical Review A.

By the time he graduated, he had won several prizes in poster and

paper competitions.”

Locus of values of the first hyperpolarizability
(Bint) with variations in transition moment (X),
subject to energy constraints on the system.

Origin as a Financial Reporting Tool G fsuer: 808
Ariel Fischer, Quantitative Analyst, SpareBank 1 Markets AS, Oslo, Norway mERm. i Tt T =
Avriel Fischer and his team are using Origin to construct complex analytical re- i SOT— =
ports that support easy access to financial models and data from different parts S £ i o3 o8

of the organization. e 2 2 2 G E o

Origin met all of their requirements: o g e B

* Be flexible, scalable, and easy to modify ié;t R E “ £ &

e Support automation Emeee  EETCECE o9 T

* Output publication quality reports s T | :

* Handle large amounts of data = 2:z:E 41100

e Support different input/output interfaces o £ FEEE oemmlll

e Interface with MATLAB = e o R

e Provide aesthetically pleasing reports e I: =

This solution has been used to create a credit rating report of 150 Nordic banks. Sr—

The report is designed to include a summary of financial reports of each bank as e T
well as present and explain the derived credit rating from the underlying credit ! 4 . -
model. In addition, analysis of aggregated statistics is presented as a function of - = pe|
time. Once new financial data is registered in their data warehouse, an updated g AT, g | [
credit rating report is created by the click of a button. # . L

Ariel Fischer says: “The most central Origin feature in this project is the COM-server functionality combined with Origin C and
LabTalk, which allows for a seamless integration of Origin with our existing data storage and analysis tools. Additional powerful

features of Origin that were utilized include: worksheet queries, animation creation, built-in statistical functions and the import

interface. Origin proved to be all-in-all the smoothest way to manage the different elements in the report. The quality of the output

is beyond what I have seen in other graphing/analysis-software.”

sales@originlab.com - Toll Free: 1.800.969.7720 - www.OriginLab.com 41



f

. - . . Statistics Origin OriginPro
Comparison of Origin and OriginPro Basic Descriptive Statistics % %
1D and 2D Frequency Counts v ve
o ) o » Correlation Coefficient v
OriginPro provides all of the features of Origin, plus additional Partial Correlation Coefficient v
analysis tools and capabilities. The following tables provide Cross Tabulation v
comparisons between Origin and OriginPro in such areas as curve Discrete Frequency v v
fitting, peak analysis, statistics, signal analysis, and image handling.* |Descriptive Distribution Fit v
Statistics Normality Test (Shaprio-Wilk,
Lilliefors, Kolmogorov-Smirnov, v v
Curve Fitting | Orign | OriginPro 3332’3"2&2.‘1'%?%,) '?0;*905“"“'( s
Linear Regression v v Statistics Charts: Histogram,
Linear Fit with X Error v Box Chart, Scatter Matrix, QC v v
. - - - Chart, Probability Plot,
Linear and Confidence Ellipse for Linear Fit v v Q-Q Plot, and Pareto Chart
Pol ial Polynomial Regression v v Grubbs Test and Q-test v v
olynomia Vultiole Linear R . % 7 to Detect Outliers
Fitting uttiple Linear Regression One Sample and Two-Sample v v
Partial Leverage Plots in Multiple v v t-Test, Pair-Sample t-Test
Regression hesi Two Sample and v
Residual Analysis v v ?yﬁf’t €sIS | paired-Sample t-Test on Rows
- - esting One Sample and Two Sample
Fitting Multiple Datasets v v Hypothesis Tests for Variance v
Built-in Fitting Function and User- v v One and Two-Proportion Test v
defined Fitting Function 7 %
Parameter Initialization and v v One Way ANOVA, Two Way ANOVA
Derived Parameter Definition Three Way ANOVA v
Bounds and Constraints v v Analysis of ANOVA: Mean Comparison
. e . (Tukey, Bonferroni , Scheffe,
ity v 4 Variance Dunn-Sidak, Fisher LSD, v v
Fitting with Y Error v v Holm-Bonferroni, Holm-Sidak)
Fitting with X and Y Errors v One Way and Two Way Repeated v
Nonlinear (Orthogonal Regression) Measure ANOVA
Fitting Global Fit with Parameter Sharing v v 5'9" Test v
Global Fit with Parameter Sharing v W'|C°|X°“ Tgst f_oré)ne | v
among Different Functions ?_am[;e anl Paired Sample
" . wo Sample
iy #pifen e 4 4 Nonpara- Kolmogorov-Smimov Test Y
Residual Analysis v v metric Tests | Mann-Whitney Test 4
Fitting with Implicit Functions v Kruskal-Wallis ANOVA v
(Orthogonal Distance Regression) : -
i . Mood's Median Test v
Fitting Comparison v el ANOVA v
Fit and Rank Multiple Models v ".e Tnan -
> Principal Component Analysis v
Surface Fitting v .
. - - Cluster Analysis v
Mathematics | Origin | OriginPro Multivariate — -
. . . . Discrimininant Analysis v
Simple Mathematics Operations v v Analysis
Simple on or Between Datasets Canonical Discriminant Analysis v
Mathematics | Set Cell, Column or Matrix Values v v Partial Least Squares v
Operations by Usmg M.athematlcs Operations Kaplan-Meier Estimator v
Normalization v v Test Equality of Survival
1D Interpolation and Extrapolation v v Survival Functions (Log-Rank, v
_ - Analysis Breslow and Tarone-Ware )
Lr}tYerlp:)r%Iranth and Extrapolation v v Cox Proportional Hazard Model v
Interpolation ) Weibull Fit v
Trace Interpolati XY Dat v v -
and race Inferpoation on ata One, Two and Paired-Sample
Extrapolation | Trace Interpolation on XYZ Data v v Power and t-Test, One Way ANOVA, One and v
. . Sample Size | Two-Proportion Test, One and Two
2D Interpolation and Extrapolation v v Variance Test
3D Interpolation v v ROC Curve ROC Curve v
. . Numerical Differentiation v v Peak Analysis Origin OriginPro
Differenti- 1D Numerical Inearati % ¥ Baseline Detection v v
?;Lgnrg?i?)n umericalin eg.ra on Baseline Subtraction v v
g 2D Volume Integration v Peak Finding v v
Polygon Area v v Peak Integration v v
/é;Tca‘uIa tion XYZ Surface Area v Peak Analysis | peak Fitting v
Matrix Surface Area v Fit Baseline with Peaks v
; Fit Individual Peaks with v
Others Average Multiple Curves v v Different Fitting Functions
Inverse of a Matrix v v Batch Peak Analysis v

~

*To view the complete list of comparison tables go to: originlab.com/ProductComparison



Signal Analysis Origin OriginPro Apps Origin OriginPro
Smoothing using Savitzky-Golay o : :
Filter, Adjacent Averaging, FFT v v Global Fit with Multiple Functions v
. Filter, and Percentile Filter Polynomial Surface Fit v
Smoo_thlng FFT Filters: Low Pass, Low Pass S tial Fit v
and Filtering | parabolic, High Pass, Band Pass, v v equential Hi
Band Block, and Threshold Piecewise Fit v
IR Filtler Desi.gn - 7 j General Linear Regression v
Fast Fourier FFT with Basic Options Curve Fitting Composite Spectrum Regression v
Transform 2D FFT and 2D FFT Basic Filtering v -
- - Cyclic Voltammetry v
(FFT) Short-Time Fourier v
Transform (STFT) Find a Fitting Function v v
Discrete Wavelet Transform (DWT) : )
and Inverse Discrete Wavelet v Simple Fit v v
Transform (IDWT) Compare Linear Fit v v
Wovelet Wavelet Smoothing v Parameters and Datasets
avele i
Analysis Wavelet Denoising v Global Peak Fit v
Continuous Wavelet v Peak Analysis  |Peak Deconvolution v
Transform (cwr) . Align Peaks v v
Evaluation of Continuous v .
Wavelet Function Equations Solver v
Convolution and Deconvolution v v Tangent v v
Coherence v Mathematics  |Tafel Extrapolation v v
1D Correlation v v Distance Between Two Points v v
Others A0 Coiz i v Level Crossing v v
Hilbert Transform v .
Independent Component Analysis v
Signal Envelope v - -
: == ) _ |Time-Frequency Analysis v
Signal Decimation v Signal Processing Fourier SelfD uti %
Rise and Fall Time Analysis v ourter e. —econvolution
Data Manipulation FFT Examiner v
Sort Worksheet or Columns v v Design of Experiments v
Reorganiza- | Stack and Unstack Columns v v Gaussian Mixture Models v
tion Pivot Table v v Simple Time Series Analysis v
Split and Append Worksheet v v Stats Logistic Regression v
- 5 tatistics
- Converting XYZ Data to a Matrix v v Principal Component Analysis v
tirjr?s OMM&- 1 Jranspose Worksheet or Matrix v v for S;:]ectrosc?py
- - Post-hoc Al i
Shrink or Expand a Matrix v v f:rs;[\log;arg?n‘éstlrsic Tests v
Worksheet Query v v Statistics Advisor v v
o | et/ -
and Every N Pointsy PPIng v LaTeX v v
Reduction Graph
Reduce Data to Evenly Spaced X v v Customization G0ogle Map Import v v
Reduce XY Data by Group v v Maps Online v N
Find and Replace Numeric v v
and Text Values v v Layer Stack Manager
Translate Curve Vertically v v Means Plot v
Others or Horizontally Heat Map with Dendrogram v
Data Filter for Worksheets v v
- : Graph Maker v v
Select or Hide Columns in v v
Worksheet by Column Label Graohi Batch Plotting v v
- - raphin
Gadget Origin ‘ OriginPro Ping Paired Comparison Plot v v
Surface Integration Gadget v Kernel Density for Polar and Ternary v v
Global Vertical Cursor v v -
Gadget Across Graphs 3D Wall Profile v v
Intersect Gadget v v Zoomed Inset v v
Quick Sigmoidal Fit Gadget v v Data P _ |Data Slicer v v
ata Processin
Cluster Gadget v 9 0Py searcher v v
Gadgets -
Quick Peaks Gadget v v Import Chem Data v
Differentiate and ;
il s Catcs v v S Graph Publisher v v
mport an
Quick Fit Gadget v v Exgort Import LSM v v
Rise Time Gadget v Movie Creator v v
Integrate, FFT and Statistics Gadget v v Send Graphs to Word v v

N

Note: New Apps are released frequently. Please visit originlab.com/Apps for the most up-to-date list.
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Licensing

Licenses Available to all Customers

OriginLab offers a variety of Origin and OriginPro individual and multi-user packages for customers in the commercial, academic,
non-profit, and government sectors.

Package . For __________________ Desciption |

Available as Origin or OriginPro.
Permanent package.

Node-locked (fixed seat, computer-specific)
license.

Individual Single user.

Available as Origin or OriginPro.
Permanent package.

Group Group of users at your organization. Node-locked (fixed seat, computer-specific)
licenses, or FlexNet concurrent (floating)
licenses.

A large group of users within an
organization. A site can be one or more
departments at the same physical location
(including a research center involving
multiple departments), or the entire
organization / campus.

Available as Origin or OriginPro.
Permanent package.

Node-locked (fixed seat, computer-specific)
licenses, or FlexNet concurrent (floating)
licenses.

Site

Additional Licenses Available to Academic Customers

In addition to the packages mentioned above, OriginLab offers the following specially priced packages for academic customers:

Package For Description |

Available as Origin or OriginPro.
Perpetual or time-limited to one year.
Node-locked or Concurrent Network
license.

Research groups involving a faculty
Research Lab member and multiple post-docs, staff
members and students.

OriginPro Learning Edition Free for
students.

Coursework Student instruction within classroom. 6-month OriginPro license provided to
instructor.

Node-locked license.

OriginPro.

Time-limited to one year.

Renewal can be synchronized with
Laboratory Student instruction within laboratory. semester schedule.

Concurrent Network license.
Additional permanent OriginPro license
provided to instructor.

. . R OriginPro.
Student Version Student enrolled in a college or university. Time-limited to 6-months/1-year.

GSA Pricing OEM Version

For qualifying government customers, Origin is also available to vendors who want to package it with their

OriginLab offers GSA pricing. G S A own products. The Origin OEM version can be directly bundled with

A\ : ) o

your products or it can be customized to meet your specific data
analysis and graphing needs.

Learn more about your license options at: originlab.com/LicensingOptions



Over 500,000 Registered Users Worldwide in:

6,000+ Companies including 120+ Fortune Global 500
6,500+ Colleges & Universities
3,000+ Government Agencies & Research Labs

“Case Western Reserve University distributes Origin to students, faculty and staff via a sofiware download website. Members
of the University can download, install and activate Origin at their convenience with no help needed from our technical

support staff.

We have found the process of implementing Origin on our download site to be easy and pleasant. The Origin installation
software was easy to use and our users find the setup and activation process to be trouble free and straightforward. We couldn t

be more pleased with the service and support we received from OriginLab.”

Pete Babic, Data Systems Manager, Case Western Reserve University

“The Department of Materials Science and Engineering at the University of Florida strives to produce students who graduate
with skills and knowledge for careers or for further education. As part of this mission, we want students in the undergraduate
laboratories to use state of the art software, so that they have skills to use the tools they will see in their future endeavors.
Origin is a high level, professionally recognized software, and we want our students to learn to use this for preparing data for

s

professional reports, publications, and presentations.’

Nancy Ruzycki, Senior Lecturer, Director of Undergraduate Laboratories, Department of Materials Science and Engineering, University of Florida

“I have been using the OriginPro software in my Instrumental Methods of Analysis class (2nd semester of analytical chemistry).
We use it for processing infrared, UV-Vis, GC-MS, and HPLC data.

1 chose Origin for several reasons:

1) I work with it for research and have found it to be powerful and user friendly.

2) Origin is a software tool that is very common in research labs. It is important for students to become familiar with it.

3) Origin offers a very large variety of options for graphing complicated data in a way that makes it straightforward for the
reader/audience to understand.

4) The academic 10-pack lease was affordable.”

Jay Deiner, Assistant Professor of Chemistry, NYC College of Technology, City University of New York

“In our lab, students learn how to present data in a professional fashion, and how to use fitting for data analysis to find
system parameters. These skills should help students in their professional engineering and research careers. For me as an
instructor, using Origin is an effective way to present lecture material (in other classes), introduce students to new software
that is somewhat exciting for students, and to have students coming to my research lab for undergraduate (and potentially for

graduate) research prepared to use Origin (Which I use in my research).”

Alexei Grigoriev, Department of Physics and Engineering Physics, University of Tulsa

sales@originlab.com -« Toll Free: 1.800.969.7720 - www.OriginLab.com




Product Support

Standard support is available to:
o All registered customers with maintenance. (For most packages, the first year of maintenance is included at the time of purchase.)
e All customers evaluating our products.

Support is available Monday - Friday by phone, e-mail and online chat from 8:30 AM to 6:00 PM EST. Extended support hours from
7:30 PM to 4:00 AM EST are available for online chat and e-mail.

Support resources are also available from the OriginLab website, including video tutorials, FAQs, and a product forum.

“My interaction with the OriginLab Technical Support team was excellent! The team was immediately responsive and
very cordial. The team diagnosed and solved the problem immediately. Team members are by far the best in the busi-
ness.”

Ray Huffaker - Professor and Chair, Food and Resource Economics Department, Institute of Food and Agricultural Sciences, University of Florida

“Origin is an extremely powerful sofiware package and their technical support has been very responsive. As a new Ori-
gin user it has reduced my learning curve tremendously. Between the online videos and rapid replies to my e-mails I have

been extremely pleased.”
Nigel Clark - NOVA Chemicals

Note: These opinions are personal opinions and do not imply any statement or endorsement by NOVA Chemicals.

“Great support from the OriginLab team! I quickly reached the correct technical support person, he was able to answer
my questions, and he followed-up with an email which included an example project & written explanation. This type of
quick, personal support is one of the key reasons I have used Origin for the past 10 years.”

Eric Scharin - Zogenix, Inc.

@ Origin Blog Originbog — -~

Read our blog for tips and ideas on using Origin. New
entries are added regularly: blog.originlab.com

Training Webinars

Register for our periodic webinars covering graphing and |
analysis using Origin, or view recordings of past webinars: il BTN v oot o e 50 ] s 13 i
originlab.com/Webinars A : [B] ™™™ oussns Saire W
g W mommmeeenee® e
._ ] :":;:ﬂwmwwmu-—-m» e ﬁ
** 1§ User Forums AN D R ==
Our forums contain more than 20,000 posts. Questions are | g | =% : T — -
answered daily by OriginLab staff and by other Origin users: H = oo Dt T prich
originlab.com/Forum o — e —
F.I T 1 F ST LevelCrossing Gadgely Srges et
ile Exchange o = [l el
Origin File Exchange contains over 100 entries including - ' N AT i -
Apps. Tools, Templates, Fitting Functions and Examples, Sabiviin Y. mmmmmsesmmsadaan
provided by OriginLab and the Origin user community: =SS T e
originlab.com/FileExchange =3 o s (S0

Visit originlab.com/Support to learn more about our support.




Why Choose OriginLab?

We realize that you have multiple companies and products to choose from for your data analysis and graphing needs. Here are a list of
reasons why we think OriginLab is the better choice:

1. Support And Services Beyond The Norm
Our support team members on average have 5+ years of experience helping scientists and engineers with our products. When you
contact us, you can rest assured that you will be helped by someone who is very knowledgeable with the product, and is eager to
help you.

2. AWell Established Product
Origin and OriginPro are used by over 500,000 scientists and engineers around the world. Year after year, our customer satisfaction
survey shows that over 85% of our customers are very happy to recommend Origin to a colleague.

Our R&D team consists of scientists and engineers themselves from a wide variety of disciplines. Each year we publish a new version
of Origin and OriginPro, and the features and improvements we introduce are primarily based on customer feedback.

3. A Well Established, And Growing Company
OriginLab has been serving the scientific and engineering community for 25+ years, and is still growing! Our mission is to provide
data analysis and graphing software that is flexible and easy-to-use, but at the same time has a range and depth of features that
scientists and engineers expect and rely upon for their needs.

OriginLab Services

Maintenance

OriginLab's annual maintenance service includes the following benefits:

e Free Origin and OriginPro upgrades — OriginLab typically publishes one major software release each year.
e Free personal technical support.

e Access to the beta version of our upcoming release.

e Discounts on training and consulting services.

Visit originlab.com/Maintenance to learn more.

Training

Our training programs range from basic training that helps you get started with our products, to advanced training that teaches you how
to customize our products to meet your special needs. All training courses are hands-on, providing attendees with the information and
expertise to make optimum use of our products.

Visit originlab.com/Training to learn more.

“Bombardier Flight Test Center Engineering have been using Origin for several years. It has served us well. It is always a
pleasure working with the OriginLab Team, whether it’s to get assistance with special software coding or to train our new
employees. As a customer, you make scheduling and conducting the training for our employees, at our facility, so easy. Your

support engineers have delivered excellent instruction and technical assistance. Thank you for providing world class support! ”

Michael Konicki, Section Chief, Electrical Engineering, Bombardier Flight Test Center

Consulting

OriginLab provides consulting services to customize and enhance Origin to meet your specific analysis and graphing needs. Our Applica-
tions engineers will work with you to design and implement your custom Origin solution.

Visit originlab.com/Consulting to learn more.

sales@originlab.com - Toll Free: 1.800.969.7720 - www.OriginLab.com
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SOFT- & HARDWARE FUR TECHNIK & WISSENSCHAFT

ADDITIVE

Soft- und Hardware fir Technik und Wissenschaft GmbH
Max-Planck-Str. 22b

D-61381 Friedrichsdorf

Telefon: +49 (0)6172 5905-133 o o .
Fax: +49 (0)6172 77613 @r:gm!.cb
E-Mail: origin@additive-net.de www.originlab.com

www.additive-net.de/origin

Microsoft, Encarta, MSN, and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. NAG
is a registered trademark of Numerical Algorithms Group. LabVIEW is a trademark of National Instruments Corporation.All other trademarks are the property of

their respective owners.
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