Data Visualization with Origin 2019b




Data Visualization with Origin 2019b

Origin Introduction

Origin is a powerful data analysis and publication-
guality graphing software. This section contains basic
information on navigating the Origin workspace, which

could be helpful to get used to Origin.

This section introduces Origin 2019b new features
highlights, for example: Data Connectors, HTML and

Markdown Reports, New Plot Menu...

© O

Data Manipulation

Origin Graphs can be created from both hard data and
from mathematical functions. Before that, we should
learn how to prepare the data, like importing data,

connecting data, selecting data and etc.
Graphing

With Origin, you can create over 100 graph types using
Origin's built-in graph templates. This section
introduces you to various aspects of graph

customization,
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Origin GUI
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Customize

Toobars  Button Groups  Options » Most of windows and toolbar can be floated, docked, auto-hidden, or

M ~ ose hidden. This allows you to customize your Origin workspace so as to

[#]3D and Contour Graphs
[+]3D Rotation o o o
[1Add Obiect to Graph maximize utility and save screen space.

Rename...

Database Access
[] Datenbank Impart

Delete

Note: Click View: Tool: Reinitialization button to reinitialize all toolbars and

dockable windows.

B Utilities\System: language

Change Origin's display language » Select Menu Help : Change Language to change Origin language

* Make sure your operation systermn supports other languages.

Language Setting English e

Use English in Reports and Graphs




B Learning Center

Graph Samples

Transfer User Files

Learning Center

Show on Startup

| ok

Close

To open the dialog, choose Help: Learning Center or press

F11.

Learning Center intended to give you quick access to key
files and support information

= View and load sample graphs

= Load analysis samples with data.

= Browse the Learning Resources tab for tutorials.

= Move files from your previous User Files Folder to your

new User Files Folder.



Apps Gallery & App Center

87 App Center

Apps are add-on B2 o

1/ B8 Fitting

applications for Origin that
perform specific graphing
and/or analysis tasks

Right click to select Update
when a red dot appears
Right click to select Uninstall

to delete the app
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Fit Batch Pr...

Graphs ..

Rank
Models
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Send Heat Map
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Statistics Bubble
Advisor  Image Area

MNew and Popular
Bruker BES3T files import

OriginLab
Min. Version: Origin 2019 SRO
Downloads(90 days): 2

(0

<

Inverse Laplace Transform in NMR
OriginLab
Min. Version: OriginPro 2018b SRO
Downloads(90 days): 539

(0

Log Histogram
OriginLab
Min. Version: Origin 2018b SRO
Downloads(90 days): 645
(0)

— Forest Plot

OriginLab
Min. Version: Origin 2017 SRO
Downloads{90 days): 574

(o

Allan Variance
A OriginLab

Min. Version: OriginPro 2017 SRO
Downloads(90 days): 384
(2)

Rank Models (23
OriginLab
Min. Version: OriginPro 2018b SRO

Downloads(90 days): 1588
* % & %k K (2)

XML | XML Connector
BBl oigintab
Min. Version: Origin 2019b SRO
Downloads(90 days): 25
(0)

Request App
Submit App

Simple Spectroscopy
OriginLab
Min. Version: Origin 2019 SRO
Downloads(90 days): 174

(0




Data Manipulation




Importing Data

Origin supports an expanded list of options for data import, like ASCII, CVS, JSON and etc.
Your data import options include:
= Data: Import From File menu

= Drag and drop

@ QriginPro 2013b 64-bit - UNTITLED

File Edit View umn  Worksheet Format  Analysis  Statistics mage Jools Preferences Connectivity Window Help

@I OriginPro 2019b 64-bit - UNTITLED - [Book1]
File Edit View Data Plot Column Worksheet Format Analysis Statistics Image Tools Preferences
rBER SEER £ v - GERE BET & A
mEEE BN B BB o |0 -

Import From File Import Wizard...
Connect to File Single ASCIL..
Connect to Web... Multiple A5CIL...

From Datab.
(ELARAR Comma Delimited (C5V)

Clone Import... Excel [KLS, X

Re-Import Direct! Ctri+4
e-Impo irectly Ctrl=- Image to Matrix...

alo|dx3 Joalold

Redmport...
Thermo (SPC, CGMJ...

1 ASC: < Last d>
L fon S RIS DCLAMP (ABF, DAT,Al

CSV: <last d>
e ast sl Princeton Instruments (SPE)...

MSExcel: <Last used>
impMSExcel: <Last uses Saund (WAV)...

impExcel: <Last used>
MNetCDF (NC...

CDF (CDF..
HDFS (HS, HES, HDFS).

Connector - Origin File (File)
onnector (File)
Connector - Origin File (Web)
Connector - CSV (Web)
Connector - XPT (Web)

=
@
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NI DlAdem (DAT)

Eamaos (DAT, RAW)...
ETAS INCA MDF (DAT, MDI

) B0 JuIH Hews

1gorPro (PXP, IBW]...

607 JuIH pews

SigmaPlot JNB}. l)rag and drop
Prism (PZF¥, XML,
Matiab (Mat...

Origin Project (OPIU, OFJ)...

Add/Remoye File Types...




Connecting Data

Data Connector is a new mechanism for importing data from file or a web page

= E(Y)

Long Name Area Density
Rank Country Population (km2) (Pop. per
km2)

= Select Data: Connect to File menu or Data: Connect to Web menu 5 Date Comnector Browser

Contents (Double-click to select)
Singapare T

Bangladesh || |= Tables

Taiwan
Lebanon
South Korea 5

Rwanda Population by continent (2016 estimates) 5 * 8
Netherlands 104

Haiti
India
10 Israel

2*1

= Select Apps Gallery: Connector

2*1

@0 o~ @ W R

B Connect to Web

Countries ranking highly in both total population (more than 20 million people) and population density (i
Recent URLs i | o mredicbed . P— %
World historical and predicted populations (in millions)[107][105

®Basic O Advanced

URL I
‘https://an‘wik\'pedia.org/wiki/worldipopu\ation| 6 Tables/_6

https '//e n .WI kl ped I a : o g WI kI/WO rld_po p URL Preview (you can use LabTalk string variables in the url above)

u I a t i 0 n jhttps://en.wikipedia.org/wiki/World population

B R % of world
Rank # Country / Territory ¢ Population # Date # Source ¥
Cancel

population

B Chinalnote 4] 1,396,890,000  April 14, 2019 18.1% (]
== India 1,345,930,000 April 14, 2019 17.5% [85]
m= United States 329,028,000  April 14, 2019 4.27% [86]
== |ndonesia 265,015,300  July 1, 2018 3.44% [87]
@ Pakistan 212,742,631 | May 25, 2017 2.76%
=3 Brazil 209,772,000  April 14, 2019 2.72%
u § Nigeria 188,500,000  October 31, 2016 | 2.45%
W Bangladesh 166,380,000  April 14, 2019 2.16%
mm Russialnote 51 146,877,088  January1,2018 | 1.91%

e lapan 126,440,000 October 1, 2018 1.64%




Connecting Data

Sample Data : C:\Program Files\OriginLab\Origin2019\Samples\Import and Export\United States Energy (1980-2013).xls

= !_-, - the sheet is used as the destination of a data connector,

= % - the sheet is not yet used by a data connector,

u % — there is updates in the data source

L] & - the data source i1s from a file and the file does not exist.

Notes : Comparing to the traditional import tools, Data Connector has several advantages
1. Makes your worksheets more dynamic.

2. By default, only the connection is kept on saving. This reduces the project file size.



Digitizer

Sample Data: <EXE>\Samples\Import and Export\TwoPeaks.bmp

Digitizel - TwoPeaks.bmp *

1. Import Image

» Click Digitize Image button on toolbar and import the image

2. Edit Axes

._.
w

[E] Digitize? - TwoPeaks.bmp* oo e | Setup axes on the image using Rotate button and Edit Axes

Amplitude

o

254 Digitizer:}- ke

Note: Select Axes: Cartesian Coordinate/ Polar Coordinate/

Ternary Coordinate to change coordinate system

._;
n
L

60
Time (min)

3. Capture Data Points

Amplitude
P

Click the Manually Pick Points button or the other auto trace

buttons to pick the data point

40 60
Time (min)




Graphing




Data Dimension & Data Plot

Sample Data: <EXE>\Samples\Statistics\automobile.dat
Data Dimension

One Dimension Two Dimensions Three Dimensions Multiple Dimensions

Vaolvo
Toyota -
Suzuki +
Saturn 1

Saab 1
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Mercedes <
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.
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Power (kw)
" S BNe » .
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L e i
L

L e
. . ¢ v 0

20
40 60 80 100 1992 1994 1996 1998 2000 2002 2004

Year
Power (kw) 2 1994 1996 1998 2000 2002

Notes : 1. 2D graphs: Adding a new plot to an existing graph
2. 3D graphs: Projection
3. Multiple-Dimension graph: Mapping Size and mapping color




Axis & Reference Line

Log Scale

»Axis dialog: Scale: Type
Mean+SD

Adding straight line

lean

>Axis dialog: Reference Lines: At Axis Value Mean-SD

Adding Mean line

>Axis dialog: Reference Lines: Details: Value Type: Statistics
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Adding recession bars

>Axis dialog: Reference Lines: Fill To = Engine Displacement

. . . 1994 1996 1998 Millennium 2002 2004
Adding special ticks Year

»Axis dialog: Special Ticks: At Axis Value




Arranging Layer

Embedded Graph Merge/Extract Graphs
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Copy Page and Paste Link Zoomed Inset App Menu: Graph: Merge Graph Windows

https://www.originlab.com/FileExc Menu: Graph: Extract to Graphs
hange/details.aspx?fid=310

0
1992 1994 1996 1998 2000 2002 2004
Year
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Copy Format

Graph11-2D* Hide

Paste
Add Text...
Add/Modify Layer Title

Insert Images From Files...

Copy

View Full Screen Ctri+5hift+)
Analysis Markers

Mew Layer|Axes)
Extract to Graphs...

Fit Layers to Page...

Copy Format
Save Format as Theme...

¥

Batch Plotting

Batch Plotting

Graph Template

Graph11-2D*

1

»
»

All Style Formats

All

Copy Page Ctri=J

Copy Graph as Picture Ctrl+Alt=)

Send Graphs to PowerPoint...

View Full Screen Ctrl+Shift=J

Add Shortout to Favorites

g Duplicate

Duplicate (Batch Plotting)... b

P e & N

Select Column - [automobile]automobile
Batch Plot with Use Associated X

[ Match Modifiers by

B: Make '
D : 0~60 mph
E: Weight

F: Gas Mileage
G: Engine Displacement

1

Rescale axes Rescale colormap if present

Graph Short Name ‘ <auto> v|
Graph Long Name ‘ <auto> v|

Plot Selected to

61 [

180

160 4

140

—120

opose 4 ....#

2

{9 Recently Used

Basic 2D
(] statistical
Contour
) specialized
Categorical
3D

3M Function PI

My Templates S

S 20

Graph Maker ~ Template
Likrary

Hide

Copy Page Ctrl=)
Copy Graph as Picture Ctri=Alt=)
Send Graphs to PowerPoint...

View Full Screen Ctrl+5hift+)

Add Shortcut to Favorites

Duplicate
Duplicate (Batch Plotting)...

Save Template As...

5

Propertifs... Alt+Enter

I 3

L




Exporting Graphs

Pasting Graphs to Other Applications

In Power Point or Word

>> RTHNR | R RGN

> #alE79 Origin Bz 4Esz ( ZXKIAERY Origin ProjectEfR%F )

> FEMGIERAZ Origin EfZ ( AN EZERAREREOriginsFTF )
> HMIERER (ARMIEX)

*Note: Preferences : Options : Page : Copy Page Settings :

Advanced : Set Resolution

4 Send Graphs to PowerPoint App

https://www.originlab.com/FileExchange/details.aspx?fid=374
Send Graphs to Word App

https://www.originlab.com/FileExchange/details.aspx?fid=238

EEEER
iE: Unicode Origin Graph

CAUsers\lliff\Desktop\UNTITLED.opju\Graph1\Graph1

T (A):
0 SraERD)
FS3ERETT)

i&: Unicode Origin Graph
Ch\Users\Jihiz\Desktop\UNTITLED.opju\Graph1\Graph1

Fetia)

Unicade Origin Graph 338

BEF(Windows BErcsris)

[ EF4EHD)

LI BRI EEN BRI RS, R A R AR A

EI 5 EI AR SRS R REISATET,




Exporting Graphs

Margin Control Graph Publisher App

W Export Margin Offsets Fit Layers to Page: gfitp
Margins in pixels Dislog Theme . Bl https://www.originlab.com/FileExchange/details.aspx
0 e 4 g 2fid=469
Adjust graph layers to tight fit within the page -

0

Dimensions in units Margin (3% of page size, such as 2 or 5) m ont iz >3 p. Al é Pa g e S ize

10667 | (6400 pixels) Maintain Layer Aspect Ratios [l .
< Font & Font Size

8,167 (4900 pixels)

Fit Page to Layers: pfit2l

@ Tumr focihes s Dialog Theme | <Last used> " : & Line Thickness

oe. . Expand graph page to encompass all layers —= J:“L i e e .
Edit: Export Margin Offsets & Margin

Input Graph w = P
Margin Control < Export

Border Width | 5

Finish W Kesp Copy  Can

Adjust Direction | Height and Width

Graph: Fit Layer to Page .

Finisn | KsspCopy = Cancel

Graph: Fit Page to Layer




Custom Report

B(Y)

Automobile Research Using Worksheet to Create Custom Report

zm 1. Copy and paste link

N i S s
eSB!

?iiiiiéigi; 2. Worksheet properties : Size, Edit Column Label Rows...

Automobile Research

E b
0-50mph I i Year vs. Property

Using Notes Window to create HTML
and Markdown Report

Edit Mode & Render Mode
Copy and paste link

Syntax: Text, HTML, Markdown
Load Sample

visight

CITN N
I EERERERRE

Export to Webpage




Creating Animation

E Graph Anim App 7 Graph Animation

https://www.originlab.com/FileExchange/detail  [JSEF T
0 EIERNEL Tl A T AT B 2 U ersyyukih Desktopl Animation.gif
s.aspx?fid=482

File already exists and will be owverwritten

Split Animation Sequentially

Width [px) 1200
Press F1 to check help document Number of Frames )

. . . rames per >econ _
Set the width for GIF, and height is rrames per second 13

IF file will play 21 frames at 7.1 fps for 3.00 s

calCUIated aUtomatlcaI Iy Individual GIF files are autornatically joined by command line. During this
process, DO NOT close the DOS command prompt window.

I:Ir& Preview Animation —> [ Preview | |
Specify if the plots morph one by one or Bl Animation

Initialization Simultaneous ~
together [smutaneous | 4
Animation Order Simultaneous .

SpeCIfy the animation effeCt Animation Effect |Constant\!e|oci‘ty V| q |

Set the running time for GIF

E Options 80 100 120 140 160 180

Morph Plot Color Power (kw)

OK button when the preview is running. Bl DataPlots to Animate
Layer1! Plot1 (Y] from Zero

Click to preview animation. Do NOT click

Do NOT close the command window

manually during the process.




Origin 2019b New Features




Key Feature Overview

O HTML and Markdown Reports O New Graph Types O Improved Plot Menu
Rug Plot
0 Data Connectors sl 0 New Apps
« Split Heatmap
. . . Speedy Fit
O Clone an Origin Project . Soil Texture Triangle
Fit ODE

+ Heatmap from XYZ or XY data

O Data Highlighter Improvement Quantile Regression

«  Custom line segments

Hysteresis
SR REnSinastSlapoRE o e o «  Windrose with open circle for

2D Correlation
an entire project folder, within calms

or across Origin sessions

HEMANEE : https://www.originlab.com/index.aspx?go=Products/Origin/2019&pid=3339
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Libwrary

Graph Maker

New Plot Menu

Format  Analysis  Statistics

Image

Tooks  Freferengas
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Colormap

Split
Heatmap

Grnup:d

Box Charts  Columns -

Line +

Symbal

Grouped
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New Graph Types

Wind Speed (m/s)
>=10 (0.0%)
8-10 (0.4%)
6-8 (2.8%)

« Split Heatmap

4-6(14.3%)

- Rugpot ) Zaz o

« Heatmap from XYZ or XY data | o
« Soil Texture Triangle

« Custom line segments

« Windrose with open circle for calms

Calms: 0.19%
Direction Wind




Help




Origin Support

« Technical Support: tech@originlab.com EymEFERG LAY Chat #%5H (BT RIBHEHES A )

« Origin Blog: http://blog.originlab.com/

« Origin X BREAE : http://i.youku.com/origingz

 Origin 3815 : http://www.originlab.com/forum/forum.asp?FORUM ID=28


mailto:tech@originlab.com

Q&A




. What is the different between importing data and connecting data?

. What kind of coordinate systems do digitizer support?
How do | add a new plot to an existing graph?
. Can | merge multiple graph windows into one?

How do | add mean lines for every group? (e.g. add a mean line for every year in Page 15)
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