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““WHO CARES HOW PLOTS LOOK, ONLY THE DATA MATTERS”

Edward H. Adelson




SOMETIMES A TABLE IS BEST
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LETTE RS NATURE PHOTONICS por: 10.1038/NPHOTON.2012.300

Coincidence counts

RR RR

Time delay (ns)

Figure 3 | NOON state characterization. a, Density matrix p (magnitudes only) from quantum state tomography, showing large coherence between |LL) and
|RR} components. b, Measured correlation of the filtered CESPDC pairs (no background subtracted). The absence of modulation at the 2 ns cavity roundtrip
time indicates the presence of a single cavity mode.
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SCIENTIFIC GRAPHICS LAY ON A SPECTRUM
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TAXONOMY OF GRAPHICS

Emphasise variations (+/-) from  fieed
refacarce pont, Typcaly e refornce
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Example FT
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Distribution
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CATEGORIC RELATIONAL MAP TIME SERIES
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TRIAL AND ERROR
15 A POWEFUL TEACHER

— Tin Christinson
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MAPPING DATA

> POSITION -

> LENGTH _—= . =

> ANGLE ‘ _

» AREA ‘ _

> COLOUR

> SHAPE - I I I I
A o

* LINE TYPE, SIZE, TIME, ...



EXPRESSIVITY, LEGIBILITY, REPRODUCIBILITY

Point & Click Grammar of Graphics

Yeah but, no but, yeah but, no but!'!'!
yeah but ... lswear * »x 11711
... butyeah\_(*/)_/ COMPUTER SAYS NO

plot(data, map(x, y)) +

layer(point, map(shape = z)) +
layer(line, map(linetype = t)) +
Ctrl-Z theme (fontsize = 12)
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MAPPING DATA TO VISUAL ATTRIBUTES (GLYPHS)

NO N W N K

Tree
Treel
Treel
Tree2
Tree2
Tree3
Tree3
Tree3

plot(data = d,
mapping =

layer (type

map (x
y

point,

age,
circumference)) +

mapping = map(shape

layer (type =

mapping = map(colour

line,

colour

Tree,

Tree))

Tree))
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GRAPHICAL EXPLORATIONS — D.R.Y. PRINCIPLE

Circumference (mm)

last_plot() + 200 -
facet_grid(Tree ~ .) + ) 100-
theme_publication 0
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E 100
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FACETING — SMALL MULTIPLES

. 00 Au-coated substrate Au-coated DBR
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10 PRACTICAL TIPS



TP #1| AVOID RESCALING IMAGES

Columnwidth: 3.18143in
Textwidth: 6.50127in

Include the figures without rescaling,

B xS
- = “'o‘.' e
= . E -
- =
5 4-
- — - 0
. > Po >
P - - (34
- -
—- — 2=
R fetnSup i Sodinus S ' ' '
e S T T 0.25 0.50 0.75

x axis title

Figure 1: Nunc sed pede. Praesent vitae lec-
tus. Praesent neque justo, vehicula eget, inter-
dum id, facilisis et, nibh. Phasellus at purus et
libero lacinia dictum. Fusce aliquet. Nulla eu
ante placerat leo semper dictum.

\usepackage{layouts}

Ié;[13>( tiF) \printinunitsof{in}\prntlen{\columnwidth}
\printinunitsof{in}\prntlen{\textwidth}




FILE FORMATS

> VECTOR FORMAT

.eps, .svg, .pdf O - 6

o 01 02 03 04 05 06 07 08 09 1

> RASTER FORMAT
Jpg, -tiff, .png | 0 5

¢ 01 02 €3 04 05 0s o007 08 08 1



TIP 73| ASPECT RATIO
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» etandard ratios, e.q 6x4



DATA-TO-INK RATIO — IS MORE
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TP #5| FAKE 3D IS OFTEN DETRIMENTAL
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TIP 76| SMALL MULTIPLES
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o)
o

N
6)]

100

~N
6)]

o)
o

N
6)]

10 pairs 15 pairs 20 pairs 25 pairs

980 1000 1020 1040 980 1000 1020 1040 980 1000 1020 1040 980 1000 1020 1040
Wavelength /nm

)

apIS Ny :82uspIou|

opIS H( :eouspIou|

Abs.
1.00

0.75

0.50

0.25

0.00



TIP #7| MAKE IMPORTANT COMPARISONS EASIER
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TIP #8&| IMPROVING ON 'DYNAMITE PLOTS'
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ALWAYS INCLUDE 0?2 IT DEPENDS
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TIP ##9| CONTEXTUAL ANNOTATIONS
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USING COLOURS

> USE COLOUR TO SYMBOLISE
Be logical & follow conventions
> USE COLOUR TO PRIORITISE INFORMATION
Smaller areas brighter, larger areas lighter
> USE COLOUR TO IDENTIFY A RECURRING THEME

Be consistent
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CHOOSING COLOUR PALETTES

rainbow | - 1
viridis
HEE
B - .
cubehelix

Paired | N R A
Sequence |00 K0T I I BN
Continuous | M I
Diverging -- --

Note: ~8% of males, 0.5% of females, are COLOUR BLIND




COLOUR HELPS IDENTIFY, FOCUS, ORGANISE

Subtracted-Shifted RS flat-field-corrected Continuously-Shifted RS

Differences

| Spectrum 1 | .v M/\ | J\\ |
A My ’JV&WWM Aaamddy -
W\%\/WW || Mwﬂ“‘w\\”jm MMM | D

A
N

5 Spectrum 2

”\M\AW A
NARAVVIE

(50 shifts) E (50 spectra)
Average (Flat-Field) ; Average

Difference J\f W%WW f va W\ﬂw/‘\: A

CCD pixels CCD pixels Wavenumbers




COLOUR AND CONTEXT

Crystal Violet (10nM)

Nile Blue A (10nM)

Rhodamine 6G (2.5nM)
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CLUSTER MATERIAL INCIDENCE CDA SYSTEM A
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BENEFITS OF SCRIPTING GRAPHICS

> EXPLORING MORE POSSIBILITIES

Save time

ry multiple variations

> CONSISTENCY
Reproducible code & aesthetics

Self-documenting analysis



KEY POINTS

> SHOW THE DATA °‘AS NATURE INTENDED’
Maximise data-to-ink ratio (no chart junk)
Sort and organise (meaningful order)

Consider transformations (log, difference, ...)

* HELP THE READER
Proximity of things to compare
Axes aligned to ease comparisons

Deliberate use of colour and labels



