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Figure 1 – Scientific graphics walk-through  
BAPTISTE AUGUIE, CASS PASS (2025)´



If charts are maps of 
abstract worlds the 
guiding:principles<of 
graphics usage could 
be derived from the 
psychology of 
perception.

”



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



SOMETIMES A TABLE IS BEST
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1• MOTIVATION



SCIENTIFIC GRAPHICS LAY ON A SPECTRUM

ABSTRACT GENERAL AUDIENCE TODAY WE ARE HERE   
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socviz.coclauswilke.com/dataviz

http://socviz.co


WHAT'S IN A PLOT?



TAXONOMY OF GRAPHICS

Source: 
ft.com/vocabulary

http://ft.com/vocabulary


—R. Kosara

But different representations of 
the exact same data can lead to 
different understanding and, more 
importantly, to different decisions. 



 

data-to-viz.com

https://www.data-to-viz.com/


TRIal and eRRor  

is a poweFUl TEaCHer  

— Jen Christiansen



GRAMMAR OF GRAPHICS  
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MAPPING DATA
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EXPRESSIVITY, LEGIBILITY, REPRODUCIBILITY

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

  layer(point, map(shape = z))   + 

  layer(line,  map(linetype = t)) + 

  theme(fontsize = 12)  
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MAPPING DATA TO VISUAL ATTRIBUTES (GLYPHS)

   Tree  age circ. 
1 Tree1 1582   214 
2 Tree1  118    32 
3 Tree2  118    33 
4 Tree2 1372   203 
5 Tree3  484    49 
6 Tree3 1372   174 
7 Tree3 1004   125

plot(data = d,  
     mapping = map(x = age,  
                   y = circumference)) + 
  layer(type = point,  
        mapping = map(shape  = Tree,  
                      colour = Tree))  + 
  layer(type = line,  
        mapping = map(colour = Tree))
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GRAPHICAL EXPLORATIONS – D.R.Y. PRINCIPLE
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last_plot() + 
  facet_grid(Tree ~ .) + 
  theme_publication  



FACETING – SMALL MULTIPLES
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10 PRACTICAL TIPS



TIP #1| AVOID RESCALING IMAGES

\usepackage{layouts} 
\printinunitsof{in}\prntlen{\columnwidth} 
\printinunitsof{in}\prntlen{\textwidth}

-"5&9 tip



TIP #2| FILE FORMATS

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

‣ RASTER FORMAT 

.jpg, .tiff, .png

‣ VECTOR FORMAT 

.eps, .svg, .pdf 0.6



TIP #3| ASPECT RATIO
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TIP #4| DATA-TO-INK RATIO —         IS MORE



TIP #5| FAKE 3D IS OFTEN DETRIMENTAL



TIP #6| SMALL MULTIPLES

10 pairs 15 pairs 20 pairs 25 pairs

25

50

75

100

25

50

75

100

Incidence: Au side
Incidence: D

BR
 side

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

M
et

al
 th

ic
kn

es
s 

/n
m

0.00

0.25

0.50

0.75

1.00
Abs.

TP

“edge”
 mode



TIP #7| MAKE IMPORTANT COMPARISONS EASIER
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TIP #8| IMPROVING ON 'DYNAMITE PLOTS'
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ALWAYS INCLUDE 0? IT DEPENDS
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TIP #9| CONTEXTUAL ANNOTATIONS
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TIP #10| 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
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COLOUR HELPS IDENTIFY, FOCUS, ORGANISE
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COLOUR AND CONTEXT
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POLARISABILITY
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Tools don't maTTer 

but they kind of do…



If progress is to be made in graphics, 
we must be prepared to set aside 
old procedures when better ones are 
developed, just as is done in other 
areas of science. 

—W.S. Cleveland



BENEFITS OF SCRIPTING GRAPHICS

‣ EXPLORING MORE POSSIBILITIES 

• Save time 

• Try 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


