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Frustrations from bad figures...

* Journal editor / reviewer concern about improper image
manipulation

* Reviewers don’t understand the point of your figures

* Readers losing interest in your paper - .
* Your time being wasted in the review%ﬂica jQn process




10 simple rules for better figures

* Rule 1: Know Your Audience

* Rule 2: Identify your message

* Rule 3: Adapt figure to support medium
* Rule 4: Captions are NOT optional!

* Rule 5: Do not trust the defaults (colors, fonts, axis scaling etc)

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

10 simple rules for better figures

* Rule 6: Use color effectively

Rainbow colormap (qualitative) Seismic colormap (diverging) Purples colormap (sequential)
Slice y=0.30 - s

Slice detail Slice detail Slice detail
e S N A WAVAVAVAVAVITTT

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

10 simple rules for better figures

e Rule 7: Do not mislead the reader

Relative size using disc area

Relative size using full range

Relative size using disc radius Relative size using partial range

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

10 simple rules for better figures

* Rule 8: Avoid chart junk
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https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

10 simple rules for better figures

* Rule 9: Message trumps beauty
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https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

10 simple rules for better figures

e Rule 10: Get the right tool!

* Matplotlib Python plotting
R project stats & graphs
Inkscape vector graphics editor
TikZ and PDG (Tex for graphics)
GIMP image manipulation
Gravit Designer vector art
Biorender (free for educational use)
Imagel instead of Photoshop

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

Hurdles & solutions

* Hurdle 1: “I’'m not an artist”
e Solution: learn the basics!

* Hurdle 2: “Making figures
takes way too long”

e Solution: start early and be
smart about software

https://blog.quartzy.com/improving-your-science-figures-what-i-learned-from-conversations-with-100-scientists



https://blog.quartzy.com/improving-your-science-figures-what-i-learned-from-conversations-with-100-scientists

More tips

e Use vector data
instead of raster data
where possible

* You will likely have to
provide EPS or TIFF
files for articles S

* Check journal figure

S

size/formatting

Raster Vector

* Style consistency! Jpeg .gif .png .SVQ
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Multi-panel figures

i —-—

* Colors and line styles create correspondences
* Make sure graphs are logically related

* Panels need to “fit together”

* Ensure intended comparisons are easy (same axes, same colors, etc)
* One message / figure!

* Label all panels and describe them in captions



HOW TO WRITE
STRONG &
EFFECTIVE

FIGURE LEGENDS

17 Tips
You Should Know


https://wordvice.com/how-to-write-effective-figure-titles-and-legends/

Figure legends

* General

* Keep the average length around 100-300
words.

* Use complete sentences to aid
comprehension, but phrases are permissible.

* Use the same abbreviations, terminology, and
units as in the body of your article,
particularly in Methods and Results.

* Always double-check your journal’s Guide for
Authors for specific instructions about
figures and captions.




Figure legends

e Title

* For each figure, make sure the title can
adequately describe all of the panels of that
figure. If it’s not possible to create a single title
that fits all, reconsider how you group the
images.

» Use descriptive language to highlight the
methods or type of analysis performed (e.g.,
“Structural comparison of peptide-activated XY
receptors”).

* Use declarative language to emphasize a
conclusion or major finding (e.g., “Compound
ABC accelerates insulin production”).

* Use the active voice with strong verbs.




Figure legends

 Materials and Methods

* Keep it brief. Only include information that is necessary
to interpret the figure. The description might include
details like the treatments and conditions applied or the
models used. It should contain enough detail so the
reader does not have to search the methods section for
additional information.

e Confirm whether the journal wants you to include or
exclude from legends, the details regarding the methods
and materials used.

* Use past tense for verbs when discussing completed :
experiments. 4l -




Figure legends

e Results

* Summarize the conclusion in one
sentence.

* If you use a declarative title, consider
whether you should restate the results
in the body of the legend.

* Include sample size, p-values and
number of replicates, if applicable.

* Use past tense for verbs.




Figure legends

e Definitions

* In the figure (not the legend), define
any symbols, abbreviations, colors,
lines, scales, error bars, etc. Also, label
any other aspect of your figure that
might not be readily understood.

* Avoid naming conventions that are
only used by your organization.
Instead, use intuitive or standard
names that outsiders can understand.




Oral presentations




10 simple rules for an effective presentation

Have something worth presenting (talk to the audience)

Organize your presentation

Show rather than tell stories (make take-home message persistent)
Less is more (talk only when you have something to say)

Plan to take less time than allotted

Be aware of your facial expressions and eyes

Use hand motions and movements to your advantage

Pause frequently, speak slowly, and remember to breathe

O 00 NO U WbhE

Practice, but do not memorize!
10. Practice one more time than you think you should...

http://blog.cambridgecoaching.com/ten-simple-rules-for-giving-an-effective-presentation



http://blog.cambridgecoaching.com/ten-simple-rules-for-giving-an-effective-presentation

“&  AGOOD PRESENTATION

SHOULD HAVE NO MORE
THAN 10 SLIDES.




~ .\ NOMORE THAN SIX WORDS
. ;} J’\ ON A SLIDE. EVER.



' YOU MAKE MISTAKES.
% wwhy  ADMIT THEM QUICKLY AND
B GET ON WITH IMPROVING.




_ THE MORE YOU UNDERSTAND
-7 WHAT SOMEBODY WANTS,
J° <. NEEDS, AND FEARS, THE
. MORE YOU CAN ADD VALUE.



A HANDHELD REMOTE
IS AN ABSOLUTE MUST.




TONY ROBBINS




More tips...

 Don’t overcrowd your"

L/ | § I e

O1 —

. Con@entraw ) OUur-«

e Show passion — if you’re-not exc |fed about your presentatlon then
who will be??? =

e Start strongly! — grab your audience’s attention and hold it...
* Be pleasant on the eyes!



Poster presentations



Title

Authors

Intro

©
©

Methods

Discussion

Main finding goes here,
translated into plain english.
Emphasize the important
words.

Take a picture to
download the full paper

Extra Tables
& Figures




10 simple rules for a good poster
presentation

1. Define the purpose

2. Sell your work in 10 seconds

3. The title is important

4. Poster acceptance means nothing... (no endorsement)

5. Rules for good paper writing apply to posters too!

6. Good posters have unique features that papers don’t have

7. Layout and format are critical

8. Content is important but keep it concise (highlight major findings)
9. Posters should have your personality

10. The impact of a poster happens during AND after the poster session...

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.0030102



https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.0030102

. Developméht 2

* Design, size, layout
e Outline of content
* Flow!

" —
e

e Review

* Qutside perspective / feedbaw
= 2




Where to begin

* Review conference poster guidelines (size!)
 Start with your submitted abstract

* Think about creating a storyboard | ’
e Create rough visualization of your poster |
e Should contain no content or data
* Enables visualizing dimensions, provides rough outline, defines section spaces

* Choose software
e InkScape, Adobe Illustrator, CorelDraw (NOT Powerpoint!)

* Do everything in that software to avoid formaﬁtirgg issues, lost images etc
‘ :
v



Design

* Color
e Use sparingly
e Use color coding! — same color = same thing...

Foncf | T . 1 Body dext <=+ Ayithors
* Consistency! t .
. 10U1C Sub-headings .
* Sans serif! A 85 pi 36 pt A - 18 pe» Captions
e Column structure

* Ensure good contrast between background and content
* Use headlines, bullets, numbering to make it easy to read
e Use all space!



A good title is key!

» Should convey the most interesting finding / message

* Sell your work!
* Make it catchy

* Pose question, define a scope, or hint at major finding
e Short, sharp, compelling!

* NEVER use all caps!
* Eye catching and prominent on page
* Avoid confusing acronyms...
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Better
poster

Transfer Operators

Coherent Sets

- ) Let (X, A, ) be ameasure space. If 7 : X — X
Adding . is a nonsingular transformation the unique operator
Continuous P LX) — L*(X)
Diffusion defined by

Difficulty
Set A; = (Ayp), forany Ay, then

We look for a pair (Ag, A1) of sets, such that

AnT Ay

. M
P(AO,AI) == 1(Ag) ~1

and then call the pair (Ag, A1) ApnT LA
coherent. p(Ag, Ay) = e OlT(Ao) L= 1

Goal

Ornstein Uhlenbeck Process (2f,8) =(f,8°T)

Xt = b(t,x) + €&, x(0) = x° is called Frobenius-Perron operator
where ¢, is Brownian motion, corresponding to .
and ¢ = ¢, is the (perturbed)
flow map.

We look for the
maximally coherent pairs
i.e. a pair (A, A1) of sets with

General Setting p(Ag, A1) = max

Time-dependent e Ansatz: We compute the maximal
v i :
e icR singular value/vector
B fowmap of transfer operator

see [Froyland, 2013]

Fokker-Planck Equation

Computing Coherent Sets | wmgaeaven |
. o o o ! u0,x) = f(x) G 2 _)00;2 is compact and
using Continuous Diffusion | L. e

. Ornstein-Uhlenbeck process. maxa,,4,)cxxx Pe(Ag, A1)
Andreas Denner, Oliver Junge € is the corresponding
solution operator
(perturbed transfer
operator).

= 02(%)

Construction FPO
We construct the discrete FPO via

Pjx = P@r(xj), PeRM*N,
k=—-(N-1)/2,...,(N-1)/2,
=1 M.

“Spectral
Collocation

V cL'(X) approximation space
with basis exp(ikx)

Radial Basis Functions
(Alternative Discretisation)

Aliasing
and compute
02(2)

2 . = L € -
0= SAp-divF(F " (p)b(1,x) We solve the equation ¢; = —A¢ +div(pb)
ot 2 S

Aliasing References
Skew symmetric form:

div(F L (p)b) = 3div(F L (@)b) + 3V (@)b

via fft

——
diagonal
Boyd, J.P. (2001). Chebyshev and Fourier spectral

for ¢p € V efficiently in Fourier space. methods . Courier Dover Publications
Dellnitz, M. and Junge, 0.(1999). On the approximation
of complicated behaviour. SIAM Journal on Numerical

[ Analysis, 36(2):491-515
“ Froyland, G. (2013). An analytic framework for identifying

Vectorfield Okubo-Weiss field Stiffness

. - 2
Negative Part of Okubo-Weiss Field as 819 = S Ap—divF (F - (@)b(t, 1)
distribution of randomly chosen centers 28
of locally supported functions At ] )
. Exponential time-differencing:
(e.g. Wendland functions). We intgrate the linear part £ = 5A¢
explicitly

finite-time coherent sets in time-dependent dynamical systems.

Physica D: Nonlinear Phenomena.
Kassam, A.-K. and Trefethen, L. N. (2005). Fourth-order time-stepping for
stiff pdes. SIAM Journal on Scientific Computing, 26(4):1214-1233.f

600 chosen
centers



).
Preséntation schedule

o
-

. ;,A'tte;_ your poster at all times (not just your time slot)

* Have at least 3 presentations available
* 30 d elevator pitch — the one big thing, use this to capture attention!
. 2-3% run through — here is the main argument
- 40-15min — here are all the detailss.

e Use posters to make new contacts and update existing contacts on
your progress {
' jalogs — ask questions, advice, feedback

ination AND feedback!

. 11
Take notes!!! / \ N




