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The Grammar of Graphics

“A language consisting of words and no grammar
expresses only as many ideas as there are words.
By specifying how words are combined in
statements, a grammar expands a language’s
scope...The grammar of graphics takes us beyond a
limited set of charts (words) to an almost unlimited
world of graphical forms (statements).”



* Data: what is being visualized.

* Mappings: mappings between variables in the data and
components of the chart.

* Geometric Objects: geometric objects that are used to
G ramimar Of display the data, such as points, lines, or shapes.

G ra p h | CS * Aesthetic Properties: qualities about geometric objects
that convey details about the data
(o
I f * Scales: control how variables are mapped to aesthetics.
Pd

* Coordinates: describe how data is mapped to the plot

speech”

 Statistical Transformations: applied to the data to
summarize it.

* Facets: describe how the data is partitioned into subsets
and how these different subsets are plotted.
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From code to chart

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size
= clarity)) +

geom_point(stat = "unique") +

coord cartesian(xlim = ¢(0,20000)) +

xlab("Price, US S") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +
facet _wrap(~cut, nrow=1) +

scale colour_brewer(palette = "YIOrRd")



From code to chart: data

diamonds|%>% ggplot(aes(x = price, y = carat, col = color, size

= clarity)) +

geom_point(stat = "unique") +

coord_cartesian(xlim = ¢(0,20000)) +

xlab("Price, US S") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +
facet wrap(~cut, nrow=1) +

scale _colour_brewer(palette = "YIOrRd")



From code to chart: mappings

diamonds %>% ggplot(aes(x = price, y = carat], col = color)) +
geom_point(stat = "unique") +

coord_cartesian(xlim = ¢(0,20000)) +

xlab("Price, US S") + ylab("Carat") +

ggtitle("Prices and Characteristics of Round Cut Diamonds") +
facet wrap(~cut, nrow=1) +

scale_colour_brewer(palette = "YIOrRd")



From code to chart: geometric objects

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size
= clarity)) +

geom point(stat = "unique") +

coord_cartesian(xlim = ¢(0,20000)) +
xlab("Price, US $") + ylab("Carat") +
gatitle("Prices and Characteristics of Round Cut Diamonds") +

facet _wrap(~cut, nrow=1) + scale_colour brewer(palette =
"YIOrRd")



From code to chart: aesthetic properties

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size

= clarity))|+

geom_point(stat = "unique") +

coord_cartesian(xlim = ¢(0,20000)) +

xlab("Price, US $") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +

facet _wrap(~cut, nrow=1) + scale_colour brewer(palette =
"YIOrRd")



From code to chart: scales

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size
= clarity)) +

geom_point(stat = "unique") +

coord cartesian(xlim =¢(0,20000)) +

xlab("Price, US S") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +
facet wrap(~cut, nrow=1) +

scale _colour_brewer(palette = "YIOrRd")




From code to chart: coordinates

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size
= clarity)) +

geom_point(stat = "unique") +

coord_cartesian(xlim = ¢(0,20000))|+

xlab("Price, US S") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +
facet wrap(~cut, nrow=1) +

scale colour brewer(palette = "YIOrRd")



From code to chart: facets

diamonds %>% ggplot(aes(x = price, y = carat, col = color, size
= clarity)) +

geom_point(stat = "unique") +

coord cartesian(xlim =¢(0,20000)) +

xlab("Price, US S") + ylab("Carat") +

gatitle("Prices and Characteristics of Round Cut Diamonds") +

facet wrap(~cut, nrow=1) |+

scale _colour_brewer(palette = "YIOrRd")



Practical considerations

and design choices

Working effectively with color and chart choices




Pre-attentive processing

Differences in hue Differences in shape



Perceptual tasks

more gensric more accurate
judgements judgerments

color thading curvsture volume ares angle airection length position nasition
saturation along along a
nonaligned COMmmon

scalss scale

From Alberto Cairo, The Functional Art
Adaptation of Cleveland and McGill’s scale from “Graphical Perception: Theory, Experimentation and Application to the Development of Graphical Methods,” available at
https://web.cs.dal.ca/~sbrooks/csci4166-6406/seminars/readings/Cleveland GraphicalPerception Science85.pdf
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Colorspaces (ggplot default = RGB)

4. COLOURS

Editors may request for colour figures but reserve the right to convert these to black
and white at their discretion.

Full colour artwork should be provided in CMYK format; ensure that you are happy
with the conversion before submission of final artwork. The example below shows the
shift in colour between RGB and the equivalent colour shown in CMYK - subtle
details are often lost during the conversion.




Greyscale (“photocopy safe”)
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Greyscale — nope!
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Normal Vision 8

Color blindness  Deuteranomaly -
Protanomaly

Protanopia I
Deuteranopia
Tritanopia &
Tritanomaly &

Achromatopsia @ =




Try Vischeck on Your Image Files

Your Results:

Original Image Deuteranope Simulation

data

P

http://www.

vischeck.com/

vischeck

Select the type of color vision to simulate:

- Deuteranope (a form of red/green color deficit)

© Protanope (another form of red/green color deficit)
n © Tritanope (a blue/yellow deficit- very rare)

Image file: Mo file selected. Run Vischeck!




Named colors in R

color

name
darkgreen
darkgrey
darkkhaki
darkmagenta
darkaliw egreen
darkolvegreent
darkolvegreenz
darkolvegreen3
darkolivegreand
darkorange
darkorange
darkorange?
darkorange3
darkaranged
darkorchid
darkarchid1

color

http://www.stat.columbia.edu/~tzheng/files/Rcolor.pdf

name
deepskyblue
deepskyhluet
deepskyhlue
deepskyhlued
deepskyhlued
dimaray
dimarey
dodgerhlug
dodgerbluel
dodgerblue?
dodgerbluel
dodgerblued
firebrick
firetrick1
firebrick2
firebrick3




Sequential
YiorRd B
YIOrBr B ]
YiGnBy L e e S
YiGn D e R
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RdPu e S R S
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PuOr I N ]
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PivG I . L I
BrBG I . ]
Qualitative
Set3 I ]
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