Figure making in R

A workshop for beginners
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1) Do you have a computer?
2) Did you download R?

3) Install these packages

> 1nstall.packages(c("ggplot2",
"ggfortify", "reshape2",
"ggExtra", "RColorBrewer"),dep=T)



2-part workshop

Part 1
Seminar-style presentation
~.D MINS

Part 2

Workshop tutorial
~1.5 hours
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Images communicate observations
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Images communicate observations
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Images communicate observations

horns, eyes, color, tail Less assumptions made by the viewer

Pech Merle Cave Painting Prehistoric Spanish Cave Painting

Mammoth and a bison Bison
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Images communicate observations

**better communicates a
collection of observations

horns, eyes, color, tail Less assumptions made by the viewer

Pech Merle Cave Painting Prehistoric Spanish Cave Painting

Mammoth and a bison Bison
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A simple example of the same phenomenon
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Rougier et al. (2014), PLOS Computational Biology
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5 Principles for Improving Figures

1) Know your tools

2) ldentify your message
3) Be honest about your data
4) Use color effectively

5) Message before beauty
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Softwares to plot data




tlib




tlib

Seaborn matpl
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Softwares to plot data
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Softwares to edit graphics
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How to choose?

Seahorn matpl:tlib

http://matplotlib.org/gallery.html

Circos



Picking a software may be
guided by the message
you want to convey



5 Principles for Improving Figures
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2) ldentify your message
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Manhattan plots communicate 100s of observations

v
th
1

~Log (P value minimum)
<
in

&
th

e Chri e Chr2 Chra Chrd mam Chré s Chré mem Chir7 | Chré
o Ghr mam Chrt) o Ghrii s Chri? s Chri3 e Chrid Chris
Chir16 mmm Ciu17 mmm Chr15 s Che19 e Che2D s Chir21 Chi22

CCA Foous AR




Manhattan plots communicate 100s of observations
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Know your plots — correlations

Scatterplot with overlapping points
mpQg: city vs highway mileage
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Know your plots — correlations

Bubble chart

mpg: Displacement vs City Mileage
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Know your plots — correlations
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Know your plots — distributions
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Know your plots — distributions

Histogram with Auto Binning
Engine Displacement across Vehicle Classes
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Know your plots — distributions

Density plot
City Mileage Grouped by Number of cylinders
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Know your plots — distributions

Box plot
City Mileage grouped by Class of vehicle
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Know your plots — distributions

Violin plot

City Mileage vs Class of vehicle
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Know your plots — composition

http://r-statistics.co

Pie Chart of class
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Know your plots — composition

Bar Chart
Manufacturer of vehicles
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Know your plots — change

AirPassengers
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Know your plots — multi-dimensional data

> 1iris

Sepal.Length Sepal.Width Petal.Length Petal.Width Species
1 5.1 3.5 1.4 0.2 setosa
2 4.9 3.0 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
4 4.6 3.1 1.5 0.2 setosa
5 5.0 3.6 1.4 0.2 setosa
(3] 5.4 3.9 1.7 0.4 setosa
7 4.6 3.4 1.4 0.3 setosa
8 5.0 3.4 1.5 0.2 setosa
9 4.4 2.9 1.4 0.2 setosa
10 4.9 3.1 1.5 0.1 setosa
11 5.4 3.7 1.5 0.2 setosa
12 4.8 3.4 1.6 0.2 setosa
13 4.8 3.0 1.4 0.1 setosa
14 4.3 3.0 1.1 0.1 setosa
15 5.8 4.0 1.2 0.2 setosa
16 5.7 4.4 1.5 0.4 setosa
17 5.4 3.9 1.3 0.4 setosa
18 5.1 3.5 1.4 0.3 setosa
19 5.7 3.8 1.7 0.3 setosa

http://r-statistics.co
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Know your plots — multi-dimensional data

Iris Clustering
With principal components PC1 and PC2 as X and Y axis

This plot summarizes 4
different measurements
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Don’t mislead the viewer
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Don’t mislead the viewer

UNEMPLOYMENT RATE
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Don’t mislead the viewer

2012 PRESIDENTIAL RUN

GOP CANDIDATES

BACK PALIN |

BACK HUCKABEE BACK ROMNEY

— DR

SOURCE:OPINIONS




“ | | O
" “m_.r
> | |
]
Q [
Qo !
H =
L
(o]
=
b “ B fea
—
M ; | | <
8]

- ' 4 )/ Bl -" ’a.( .
“.:%,%&# i 2
x \uq v.& ..QW.” .. ,.1 .v.'wﬁ" -
pf
& w Vm # LL
DI ..«,.. oo

It ey

_p s“...\.« \;B..«»W?ﬂuww O s | L

ARr

e
7
Q
-
O

i e
O

o
72,
>
O

=

<

.. : q..w.n o.. z. .‘x_; . .D
w4 z.nﬁz&%, el
AR [©

anﬁu z?#... . =

)\“ .‘\f .b"'.--..

wﬁjv&o«?e.z.
a .(\MWW%&....: <

Raw Data




5 Principles for Improving Figures

1) Know your tools

2) ldentify your message
3) Be honest about your data
4) Use color effectively

5) Message before beauty
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Utilize contrast appropriately

Adequate readability due to high value contrast

Rolandi et al., (2011) Advanced Materials



Utilize contrast appropriately

Adequate readability due to high value contrast

text text

Inadequate readability due to low value contrast

Rolandi et al., (2011) Advanced Materials



Utilize contrast appropriately

Adequate readability due to high value contrast

text text

Inadequate readability due to low value contrast

Inadequate readability due to patterned background

M 1l

Rolandi et al., (2011) Advanced Materials



Using color theory to pick color combinations
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Using color theory to pick color combinations




Combining multiple figures can be ‘more’ honest

1.0+

Base substitutions / site

().5-

0.0+
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. =

* Kk

Steenwyk et al., (2019) PLOS Biology
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Picking from palettes
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Ensure figures are color blind friendly
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5 Principles for Improving Figures
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Balance beauty and information

WHEN AMBULANCGES CRASH
EMS Provider & Patient Safety
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Keep it simple
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1.0+
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Steenwyk & Rokas (2018), Frontiers in Microbiology



Workshop portion

Jacob Steenwyk
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 Basic data examination

» Learn to plot different numbers
dimensions In a data set

* Provide the ‘know how’ to
create figures for your data




Where to find the worksheet

1.  |Jlsteenwyk.github.io

2. Click the resources tab

3. Under R workshop
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