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Visual Animals
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' ~9% caloric intake fuels visiOn\ L
30-50% of cortical real estate — vision
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Bar Charts
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Pie Charts
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Try to keep text in normal orientation
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Forest feature contribution to productivity (fake data)



Try to keep text in normal orientation

Forest feature contribution to productivity (fake data)

Age of forest
Predominant tree species
Population of squirrels
Property area

Years since fire
Perimeter to area ratio
Floral presence

Soil sand composition
Rain level

Species richness
Insect abundance

0.0 0.1 0.2 0.3 0.4
Impact of feature (units)

0.5



Continuous data: Line charts

Animal population (fake data)
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Continuous data: Line charts

Animal population (fake data)

3K
‘&ﬁ Kelleher &
\éggm Wagener
0
E Guideline 7
:5 2K .
= “T
O
£ Y
‘5 A
| - 2|
S 4
E R 0 5 10 15 20
>
Z
0

2021 2022 2023 2024 2025



Continuous data: Line charts

Animal population (fake data)
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Pie charts: Hard to cross compare

Company demographics (fake data)
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Pie charts: Hard to cross compare

“The only thing worse
than a pie chart is
several of them”
-Edward Tufte
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Pie charts: Hard to cross compare

Company demographics (fake data)

N=198
——Ethnicity D

Ethnicity C

— Ethnicity B

N=60
I Ethnicity A
N=39
|
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Dealing with density

Output from fields with different fertilizers (fake data)
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Dealing with density

Output from fields with different fertilizers (fake data)

1

72
£ 0.75 /

Vegetable Output (units)
o
) o
(@)} &)
| —
— | N—

Fertilizer dosage (units)



Dealing with density

Output from fields with different fertilizers (fake data)

1

* Violin’s not a part of

0.75 /
ggplot until 2012

« Still not easily doable

low med hi in excel
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Dealing with density

Output from fields with different fertilizers (fake data)
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Dealing with density

Output from fields with different fertilizers (fake data)

1

0.75 /
/  Swarms not a part of
common R packages

until late 2010s

« Still not easily doable
In excel
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Comp|ex series of bars is rqre|y best choice

Cancer diagnoses by type and year at a clinic (fake data)
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Comp|ex series of bars is rare|y best choice

Cancer diagnoses by type and year at a clinic (fake data)
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Sometimes there is a more e|egan’r solution

Department demographics (fake data)
AGE GENDER

50%

25%

0

Men Women Other



Sometimes there is a more e|egan’r solution

Department demographics (fake data)
AGE

Under 30 30-40 40-50 50-60

60+

Mosaic, Marimekko,
or Mekko graph

Invented in 1981

Not easy to make
and mainstream until
2010s

Still not easily doable
in excel

¥Flourish

GENDER

N I . . .
Other




Love a tree mqp!

CO2 emmisions
Asia
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N. America Europe
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Japan Saudi Arabia -
Vietnam
] LI
South Korea Qatar N S. Africa Brazil L |international  Excel can do these
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Hannah Ritchie, Max Roser

Creative Commons Attribution 4.0
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https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/4.0/deed.en

Subway diagrams

Visualizing » Transcriptomic » Grain weight
Data v Analysis - Starch, Protein
&4 olypropylene chambers content
Doy * Yield
physiological
maturity
HARVEST

ambient

Control

) ) )
O DAA 10 DAA 14 DAA (Days After Anthesis) 60 DAA

Anthesis 'L First 3 hours of treatment



Subway diagram:s

Aim 2
VA Filtered by
EHR MW!I score

Baseline evals / Pre-hospitalization Hospitalization

evaluation

evaluation evaluation

End of study

~80% 30 day \V
' hospitalizati foll
Veterans “rising risk” SF36 survey SPPB evaluation ospitalization 0 OW.UP

>65y0 category . UL ’ Clinical &
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qus in’regrq’red into diqgrqms

» s of Wisconsin economy
is agriculture-based:

$105 billion
* This includes v
$83 billion in food 3
processing, notably o
making cheese i .
Tl Tese
‘.,.oh. e-®
o 0_'0‘
o
, . s
« Agriculture provides Soe

12% of WI employment

ﬁ- 62% of US cranberries

are grown in Wisconsin,
the most of any state

» Wisconsin is the third
largest state for potato
production

vEr

» 44% of the state’s agriculture

economy is dairy, our largest
agricultural sector

Prime counties for dairy cows o

Wisconsin is the

» Specialty cheeses
Ginseng roots
Prepared meats
Green beans

Milk goats

Silage Corn

* Number 4 state in
maple syrup N\ /
production

* Wisconsin is second
only to California for

~
V the number of certified
organic farms

number one state’ for:

Existing agrisystem
infrastructure locations:

WV Established Venture
Home locations

©O UW ag exp stations
UW system uni
W Tribal colleges
Organic Food
Non-farm (processing)
1-20 acre farm

e 1,001+ acre farm

Market value of agricultural
products sold by county

$3.5M
$300 M

M $650 M




Chorop|e’rh Map of
UCLA Cancer Center

Google Earth | Image Landsat / Copernicus

e Wégtwood

LI LI

B

UCLA-SMMC

JCCC Research
Space per Building

B <1,000 sqft
<5,000 sqft
<10,000 sqft
B3 <20,000 sqft
B <30,000 sqft
B >100,000 sqft







Get feedback from other human subjects
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Get feedback from other human subjects




Get feedback from other human subjects

g % Petri Lid

Round Coverslips

Hippocampal Neurons

Glial Cells

Media

Petri Dish

*Cells and Coverslip shown enlarged



Don't just do the defaults

Species Growth Over Time
25000
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15000
10000

5000

1995 2000 2005 2010 2015 2020 2025

SpeciesD —@—Species C —@—SpeciesB —@—Species A



Don't just do the defaults

20000
18000
16000
14000
12000
10000
8000
6000
4000
2000
0

Species Growth Over Time

I I

2000 2005 2010 2015

Species D =Species C ==Species B =Species A

2020

* Font size!
* AXis min & max
e Grid & ticks



Label the axes!

20K -

o
x

)
A

Count of species per acre
o
~

0

Species Growth Over Time

2000 2005 2010 2015

Species D =Species C ==Species B =Species A

2020

* No more than ~3
digits in numbers!

e Use Kand M
* [Increments

* Title the axis with
units unless
painfully obvious,
like 2010, etc



Avoid re|ying so|e|y on color

20K -

Count of species per acre
—

&)
A

o
A\

)
A

Species Growth Over Time

Green-Weak /
Deuteranomaly

0 . . .
2000 2005 2010 2015

Species D =Species C ==Species B ==Species A

2020

* 11in 4 people have
a monochrome
printer

* 1in 30 men have
red/green color
blindness

e Minimum contrast
levels

§ Kelleher &
. Wagener

ELSEVIER

Guideline 10

15
10

-10
-15




Avoid re|ying so|e|y on color

Species Growth Over Time

20K -

10K

Count of species per acre

2000 2005 2010 2015 2020
==SpeciesD = Species C ++++Species B ==Species A

* There are better
options than
making a puzzle!




Direc’r|y label features

20K -

o
x

Count of species per acre
=
~

Seeds

Species Growth Over Time

introduced

Severe
drought

* Everyone
species A benefits

* Legends/keys
require back-

and-forth
looking

Species B
Species C

2005

2010

2015

y Species D
2020



Show error and label it

Species Growth Over Time * Somewhere say
| what the error
20K - Species A
Seeds Severe bars are
introduced drought
- * eg. Standard
Error

Count of species per acre
=
~

Species B
Species C
5K A
0 . - Species D
2000 2005 2010 2015 2020

Bars = St. Err



Make sure it's crisp!

Species growth over time (fake data) e \Vector formats
are PERFECT
20K |[Seeds gm Species A for graphs
: * Choose SVG or
g 15K PDF
@ * If you have to
8 10K use a
a -
5 i PNG/JPEG
g EK * Hi Res
= Hi Quality
0 - Species D
2000 2005 2010 2015 2020

shanded bands = SLEm



Make sure it's crisp!

Species growth over time (fake data) e \Vector based
20K - |Seeds Severe :
introduced drought Species A
o
o
S 15K -
o
o
2}
@
® 10K - .
2 _ * Pixel based
S P a\sr B Spocies B
= , -
% 5K - - -,
@) / |'l. .lll
) 4 /
0 | Species D "._ _."
2000 2005 2010 2015 2020 e A

Shaded bands = St.Err e






Non-zero baseline LOOKING DOWN ON THE REST OF THE WORLD

(Average male height in m)

Normally Zero
- Baseline:

!

* Length

* Area

* Duration time
* Cost

* Percents

§ - - Counts
.i { : )

The Netherlands Canada England India Philippines




Average global temperature by year °F
Data from NASA/GISS.

Zero baseline

" Normally NOT
Zero Baseline:

» Temperature
Heart rate .........................................................................................................................................................................................................................................
Visible light
wavelength
Stock prices

Guideline 4

2000 +
1900 +
1800 -+
1700 -+
1600
1500 -




3D Grap hs

7 Kelleher &
. Wagener

ELSEVIER

Guideline 1




BEWARE/!of 2-Y-axes

Russia GDP vs Poland GDP
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Source:
¢ THE WORLD BANK
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iginally from Last Week Tonight

t.com/r/dataisugly/comments/1gd6yx
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BEWARE/!of 2-Y-axes

Russia GDP vs Poland GDP
$600B

$400B

mmm Russia

$200B

$0B
1988 1990 1992

Russia GDP vs Poland GDP (indexed)

== Poland

= Russia

Redit: r/dataisugly, u/TheMegaDTGT48 & u/mduvekot
https://www.reddit.com/r/dataisugly/comments/1gd6yxx/two_y axis_i_got_




Excel ‘line” gra

Drugs A & B Retard Microbe Growth

1 Control
0.75 Drug A
0.5 Drug B

Microbe growth density (OD600)

713 77
Date, 2025
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Resources

o = mow & o

Vector vs Pixel Figures in Proposals

How to have the most beautiful and Grant 'Figures COI’ICEprGI tips

The differences between Vector-Based and professional scientific grant application of them
Pixel-Based images. alll Dos and Do Nots of proposal figures.

Linked [} Learning
Adobe lllustrator

Color Themes for Diagrams &
Graphs Consider the Graph Graph Check List

u
Ready-to-use color schemes with aspects
pointed out that are useful for analytical Choosing the right graph type is the most A very practical checklist for your everyday o u rIS

figures. important choice you'll make. graphs.


https://www.k8baldwin.com/es950
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