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Raw Data?
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Fetching Raw Data

Contact Authors

1 JUST HAVETO WAIT
PATIENTLY...

William Playfair, 1759-1823



Fetching Raw Data
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Fetching Raw Data
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Existing tools

e A few tools are available[1-6], but with many issues:

Difficult to access or incompatible with the operating system

Support only XY charts

Complicated interface

e Accuracy concerns

e Some are expensive, but not significantly better
Minimal automation
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e Complete automation is still an area of active research[7-10].



WebPlotDigitizer
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e Free, opensource, web based tool
e Works with a wide variety of charts
e Partial automation with sub-pixel resolution algorithms



Demonstration

Also available on http://arohatgi.info/WebPlotDigitizer
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XY Charts
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Affine Transformation

DIFFERENTIAL SCALING SKEW
ROTATION TRANSLATION

X and Y Axes Calibration

Enter X-values of the two points clicked on X-axis and
Y-values of the two points clicked on Y-axes

Point 1 Point2  Log Scale
X-Axis: |1 6
Y-Axis: |2 2

*For dates, use yyyy/mm/dd format (e.g. 2013/10/23 or
2013/10). For exponents, enter values as 1e-3 for 104-3.
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Bar Charts and Histograms
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*Calibrate as a 2D XY plot

Bar Chart Calibration

Enter the values at the two points selected on the
continuous axes along the bars

Point 1

Point2  Log Scale
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Polar Diagrams

100 80
120 60
2
140 < 2 40
e °® °
160 oo | o
o o .:
180 ot @ 2Pl 6 ¢
0 e
Py [
[ Y [ ]
200 Lo
o o0
220 o 320
240 300

260 280

20

100

340

Align Polar Axes
Point 1 Point 2 Log Scale
R: 10 100
©:10 30

* Degrees Radians

Clockwise

OK




Ternary Diagrams

Select Range of Variables
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Scaled Images (Maps, Microscope, etc.)
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Apple A7 (ifixit.com)

Arado AR 65F (the-blueprints.com)


https://www.ifixit.com/Teardown/Apple+A7+Teardown/17682
https://www.the-blueprints.com/blueprints/ww2planes/arado/17964/view/arado_ar_65/

Measurement Tools

File Axes Data Measure Help
Distances
2.0 Angles

Distance Measurement

st4:,1.91 m
g Dist3: 0.92 m

Dist2: 2.61 m

R Distl: 2.82 m "

Pelagornis sandersi (National Geographic)


http://news.nationalgeographic.com/news/2014/07/140707-bird-biggest-flight-ancient-wings-charleston-science/

Measurement Tools

Angle Measurement




Auto-Extraction

Challenges:

e Color and shape based image
segmentation

e Region of interest identification

e Sub-pixel thinning, centroid estimation




Averaging Window Algorithm

Algorithm  Averaging Window v

AX|10 |Px
AY |10 |Px

Suited for continuous curves and data points



X Step with Interpolation Algorithm
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Suited for continuous or discontinuous curves, data points and noisy data



X Step with Interpolation Algorithm
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Bar Charts and Histogram Algorithms
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>

Suited for vertical or horizontal bar charts and histograms



Blob Extraction
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Algorithm  Blob Detector

Min Diameter |0 Px
Max Diameter |500 Px

ar

e Connected component labeling
e Computes:

e Centroid
o Area
e Moment Invariant

e Shape based extraction



Grid Removal

Detect Grid
Mask | Box Clear View
Color  Pick Test

Background Mode
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Accuracy: Summary
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Accuracy: Independent Studies

11ey Research
WILEY Synthesis Methods

Estimating data from figures with a Web-based program:
Considerations for a systematic review
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Extraction Programs for Emageput com ‘WebPlotDigitizer in bmasgepaazam
Single-Case Research SSAGE Extracting Graphed Data SsAcE
Designs

Mariola Moeyaert'?, Daniel Maggin?,
and Jay Verkuilen?

Abstract

Single-case experimental designs (SCEDs) have been increasingly used
in recent years to irform the development and validation of effective
interventions in the behavioral sciences. An important aspect of this work
has been the extension of meta-analytic and other statistical innovations
to SCED data. Standard practice within SCED methods is to display data
graphically, which requires subsequent users to extract the data, either
manually or using data extraction programs. Previous research has examined
issues of relability and validity of dam extraction programs in the past, but
typically at an aggregate level. Litde i known, however, about the coding of
individual dam points. We focused on four different software programs that
can be used for this purpase (ie.. Ungraph, DataThief, WebPlotDigitizer,
and XYit), and examined the reliability of numeric coding, the validity
compared with real data, and overal program usability. This study indicates
that the reliability and validity of the retrieved data are independent of
the specific software program, but are dependent on the individual single-

Daniel Drevon', Sophie R. Fursa',
and Allura L. Malcolm!

Abstract

Quantimtive synthesis of data from single-case designs (SCDs) is becoming
increasingly common in psychology and education joumals. Because
researchers do not ordinarily report numerical data in addition to graphical
disphays, reliance on pls isofiena this
research. Intercoder reliability of data extraction is a commarly overlooked.
but potentially important. step of this process. The purpose of this study
was to examine the intercoder reliability and validity of WebPlotDigitizer
(Rohatgi, 2015), a web-based plot digitizing tool for extracting data from a
variety of plots, including XY coordirates of interrupted time-series data
Twe coders extracied 3,596 data points from 168 data series in 36 graphs
acrass 18 studies. Results indicated high levels of intercoder reliabilicy and
validity. Implications of and recommendations based on these results are
discussed in relation to researchers involved in quantitative synthesis of data
from SCDs

Keywords
reliability, validity. data extraction, meta-amlysis. single<ase design
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Interesting Use Cases
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Said it before Web Plot Digitizer is the just
the most amazingly useful tool for extracting
data from papers
arohatgi.info/WebPlotDigitiz ...
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Interesting Use Cases
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Interesting Use Cases

Beam 4 Displacement for Ellipse Models

Displacement (mm)

— Efitalone
— optimal knots
— predicted knot gains.

o
-200 0 200 400 600 800 1000 1200 1400

Thurston Sexton. “Optimal Modeling of Knots in Wood”. Arizona State University, 2015



R Package (Under Development)

RStudio - L] x
File Edit Code View Plots Session Build Debug Tools Help
-l ‘WebPlotDigitizer - Copyright 2010-2015 Ankit Rohatgi — Mozilla Firefox - L] =
Console /media/data/Projects wpd-t | WebPlotDiitzer - Copyrig... % \
R version 3.1.3 (2015-063-09) -- "Sm € @ localhost & pd/index.html v &|[Q search a3 A d > =
Copyright (C) 2015 The R Foundation
Platforn: x86_64-redhat-linux-gnu (.~ Analyze Help + - 100% Fit @ o

R is free software and comes with A
You are welcome to redistribute it
Type ‘license()' or 'Llicence()’ for 20

Natural language support but runn

R is a collaborative project with m
Type "contributors()’ for more info
‘citation()’ on how to cite R or R

Type ‘demo()' for some demos, ‘help
‘help.start()’ for an HTML browser
Type 'q()" to quit R.

> setwd("/media/data/Projects/wpd-R [6:4021e-1,5.8012e-1]
> source('wpd.R')

Loading required package: httpuv Distance 120 | {lteiColors
Loading required package: mime
Loading required package: rjson
Loading required package: Rook

Algorithm
Averaging Window

> wpd . launch()
Starting WPD. If a browser window d -2 ax[10|px
E://\n(alhnst:Bﬂﬂﬂ/aPP/JndEx.htm\ B 2 3x 4 s ° avlio |px

Run | Clear Points || view Data

RStudio WebPlotDigitizer oot o 100

https://github.com/ankitrohatgi/digitizeR
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Native Desktop App (Under

File mage Help

Development)
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Public Issue Tracker

Pull requests Issues  Gist

[ ankitrohatgi / WebPlotDigitizer @Unwatch~ | 33 g Unstar 380 YFork 57
Code  (@lssues 27 Pull requests o Projects © Wiki Pulse Graphs Settings
Frees [ L i o Labts Wietoes o o |
® 270pen v 51 Closed Author~  Labels~  Projects~  Miestones ~  Assignee~ Sort~
© Size of the digitizer points in the zommed window type: enhancement [=E3
#80 opened on Jan 26 by FelipeMonts
@ Missing Data in interpolated data B o

#79 opened on Jan 18 by jonesad

(@ Feature Request: Ranges as a single value on x- or y-axis type: enhancement 1
#74 opened on Aug 15, 2016 by bildenney

(@ Feature Request: Warn on Unsaved Data type: enhancement [=E]
#73 opened on Aug 15, 2016 by bildenney

® Feature Request: Dataset SUmmary type: enhancement
#72 opened on Aug 15, 2016 by bildenney

(@© Feature Request: Multi-level DataSet Names type: enhancement
#71 opened on Aug 15, 2016 by bildenney

@ Feature Reque: lake Dataset Show Full Dataset Name on MouseOver type: enhancement [=E]
#70 opened on Aug 15, 2016 by bildenney

® Feature Request: Work with Region of an Image type: enhancement [=p
#68 opened on Aug 14, 2016 by bildenney
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