How to ACTUALLY write papers

My practical guide
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12 How TO RUN A PAPER MILL

technologists still believe that the value of their work is indepen-
dent of whether anyone finds out about it or not. (In any practical
discipline, that looks a shaky proposition, even in some mysterious
‘moral’ sense.) Some of us are still up in Euclidean space, and we
need to be talked down.

Like the military, we must learn what soap-manufacturers’ sales
executives have always known, that the dullest product, produced
in quantity, and sold with gusto, will make a much bigger name for
its producer than the revolutionary formula which never sees the
outside of a test-tube. Technical excellence has to be sold in the
same way as soap-powder excellence—not in boxes, but in technical
publications—and, yes, these have to be produced in quantity, and
sold with gusto. The advertising budgets of the soap conglomerates
are enormous, their marketing plans are more elaborate than any-
thing von Schlieffen dreamt of. You must emulate them; allocate
half your time to publishing papers, and then read on!




# 1: Don’t read related work in vain
# 2: Write systematically
# 3: Use Overleaf and git

# 4: Macros everywhere

# 5: Abstract != Introduction, Conclusion = Summary
# 6: Give your baby a name

# 7: Use the hell out of Grammarly

# 8: Use the hell out of your co-authors



# 1: Don’t read related work In
vain



# 1: Don’t read related work In vain

* No paper you read should be forgotten
* RW document
e Taking notes

 Marking other papers to read

* Marking finished, reading in progress, etc.

 Remembering papers (Author Year)

* Add all useful papers to the paper (.bib file),

group related works
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Visibility Management

Viola 2005 (Smart visibility in visualization)
N¥cCorrea 2007
- "We propose a more active approach to data exploration, which attempts to mimic
how we would explore data if we were able to hold it and interact with it in our
hands...physically or actively manipulate the geometry of a data object.”
“...a novel framework for data exploration through illustrative deformation, which
combines active manipulation of the spatial data with opacity and color
transformations.”
“Our framework incorporates the definition of optical transformations, such as
cutaways, ghosted views and clipping, with manipulation operators, such as cuts,
exploded views and deformation,...”
Focus+Context techniques
- Fisheye views: Sarkar and Brown 1992 [21]
- Perspective wall Mackinlay 1991 [17]
- Hyperbolic space Munzner 1998 [19]
- Rubber sheets Sarkar 1993 [22]
F+C in volume vis:
- Selective rendering (manipulation of transfer functions - Ebert 2000 [12]
Kniss 2001 [14], volume decomposition Singh 2004 [24], opacity peeling
Rezk-Salama 2006 [20])
Non-photorealistic techniques Treavett 2000 [26] Lu 2002 [16]
Cutaway and ghosted views: fading Viola 2004 [28] Viola 2006 [27] or
removing Diepstraten 2003 [11] Weiskopf 2003 [30] Bruckner 2005 [3] of
occluding parts
- Magic lenses Wang 2005 [29], Lamar 2001 [15], Carpendale 1997 [5]
- All these F+C techniques rely on manipulation of viewing attributes and optical
attributes...some cannot effectively resolve occlusion problems.
- Deformation in volumetric objects
- Proposed for animation, visualization, and as a tool for computer graphics in
general Chen 2003 [6]
- Cutting a dataset using 3d widgets McGuffin 2003 [18]


https://docs.google.com/document/d/15DyHAwoz2sXX-lMb0wuWEnQhQxHl0S2JHXTrRJhCxlE/edit?usp=sharing
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# 2: Write systematically

 Don’t be like me, don’t look for the “lowest-hanging fruit”
 Paragraph annotations
 Paragraph states:

1. First blurt, stream of consciousness

2. Second pass by me (reduced and readable)

3. Pass by an external person (making it “official”, in black)



genetic information 1n the form of a DNA strand, which 1tself 1n turn 1s
composed of two chains.

[general hierarchy of abstract structure types - separated from
the actual model] This hierarchical organization results in a general
hierarchy of structures that abstracts away from any particular dataset.
The resulting hierarchy depends on the concrete use case scenario for
which it 1s compiled, and also on the biologist that compiles 1it. We built
our technique on the assumption that this hierarchy can be changed,
for several reasons, one of which being that the current knowledge 1s
changing constantly.

[biology can be acquired on different levels] microscopy vs crys-
talography. ref ML segmentation approach by AICS?

[cell biology vs. molecular biology]

[how we got to this model] truthful biology —concentrations rep-
resentation (recipe) —structural model

[structure types and structure instances] In order to fit a model
like this into a (GPU) memory of a computer, we represent it in a
way that considers instances of the structures to be the same. This fits
into the concept of instancing, which 1s used throughout the field of
computer graphics. Through instancing, 1t 1s possible to not only store,
but also render in real-time a models of a size of e-coli bacteria (X
millions of atoms).

[structure types hierarchy] Expresses the general organization of
abstracted parts (types of structures).

[is it a tree or a graph?]

[instance of higher-level structures] In this paper, we also apply
the concept of multuple instances onto higher-level structures. For
example, the model of an HIV can be present in the scene several imes.
In that case for each HIV particle, the type identifier (=HIV) will be
the same for each particle, however each will have a unique (relative)
instance 1dentifier (0,1,2,...).

[problem: order of encapsulation]

[in practice two types of input] In practice, we work with two
inputs. First, the actual spatial model which is used for the rendering
of the biological structure. Second, the hierarchical information,
which puts the types of structures into a hierarchical organization,
modeling their relatonships.

4.1 Structure Type Space

[tree of types]
[interesting here is:] [what children does node have?] [what
parent node has?)

4.2 Structure Instance Space

[set of typed instances]

[corresponds to actual rendered objects]

[interesting here is:] [how does the object look?] [where does it
fit in the parent]| [how many of this object is there (concentration)]
[where are the objects placed (distribution))]

5 HYPERLABELS

[HyperLabels are labels deployed to the scene for easy navigation|
HyperLabels are textual labels deployed to the rendered scene 1n or-
der to facilitate an intuitive navigation in a dense, hierarchical, three-
dimensional models.

[they can annotate structures on different levels] First specific on
a HyperLabel is that it can annotate objects on a certain level. This
way a hierarchy of HyperLabels can be established, with a parent
HyperLabel representing a higher-level of annotation of objects labeled
by its children.

lilferent behaviour, depending on the semantics. In our case scenario,
the different appearance mostly serves to communicate hicrarchical
relationships between scene objects. Different interactions and be-
haviours are defined in order to allow intuitive navigation through the
hierarchy and 3D model.

[the state depends on what the "current directory” (structure of
interest) is] A definition of a "structure of interest” is central to the
management of HyperLabels and determining which state a HyperLabel
find itself in. A structure of interest is any node in the hierarchy, as
described in Section X. This node from the abstract view is tied to
the 3D representation by selecting a representative instance for this
node. Selection of a structure of interest is done through clicking on a
particular HyperLabel.

[what happens when a HyperLabel transitions from one state to
another] After this interaction, selected HyperLabel transitions from
the "in scene” state to the "context” state and moves to the breadcrumbs
panel. This also leads to a change of the set of in scene HyperLabels.
Children labels of the picked labels are deployed to the scene while the
previously shown labels are removed. This change of state communi-
cates that now we are exploring the structure of interest and are looking
at it components.

[labels animations (after click it "’flies” to breadcrumbs)]

[they are used to connect two types of information: 3D struc-
tural data and abstract hierarchy] Labels in the breadcrumbs panel
serve as a contextual information for current 3D view. It communicates
where on the spatial hierarchy the user is currently located. This way it
connects the 3D spatial data with an abstract meta-data. It enables to
examine a detailed view of a certain part of the dataset, while still pre-
serving an idea of where approximately in the data the user is currently
located.

[used for navigation by interaction - clicking] Landmarks.

[interaction that we defined only serve as an example] Clicking
to switch the current structure of interest 1s a needed part of the tech-
nique in order to use HyperLabels as a way of exploring the dataset.
The other interaction presented 1n this section are only described as
an example of features that can be defined 1n order to fulfill a specific

ask—in our case the task of navigation, exploration, and most impor-
antly understanding of a hierarchical arrangement of biological 3D
structures.

5.1 In Scene State

[hyperlabels in scene serve to connect description with the struc-
ture] HyperLabels in the scene state have a primary goal of annotating
the rendered 3D structure and through their placement connect the
objects with their names. They also serve as entry points for the data, a
place where the interaction between the user and the model happens.

5141

* additional widgets around the label?

Appearance

* to indicate which are important (HIV is more interesting to click
than Albumin)

* to give a scale

* how to indicate “clickability™?

[2D labels overlaid over the final render] We render the HyperLa-

bels in the scene state and 2D billboards overlaid over the final rendered
frame.




for a HyperLabel hovered over,
cursor, that such text is clickable.

o indicate, together with the changed

cognitive load, as the user does not have to switch contexts
and shift focus between multiple views to get the presently
relevant information.

[linking of interactions in hierarchy view and 3D view]
Interactions can happen both in the spatial view, as well as
in the integrated abstract view. The definition of the current
structure of interest links both views. No matter through
which view the current structure in focus is selected, both
views need to be altered to reflect this change. This linkage
is essential to the core idea of our method, where the
spatial view presents possibilities for traversing further in
the object hierarchy while the abstract view holds the path
to the current structure in focus and enables traversing the
hierarchy in the opposite direction.

4.2 HyperLabels

[combine annotation with navigation] HyperLabels placed
in the 3D spatial view still fulfill the role of traditional
textual labels—they connect the rendered 3D structures with
their annotations through their placement. On top of this,
they are an entry point for the data, a place where the inter-
action between the user and the model can happen. Without
labels, selecting a structure of interest would be ambiguous

because of its multi-scale character: a click anywhere in the
scene can mean selection of any level of the shown structure.
Therefore, labels are a great means for defining a specific
small screen region where an interaction is conducted and
the selection task is executed.

[our case: also support task of navigation through this
concept] In our proposed method, HyperLabels lead also

to a solution of the navigation task. This is executed in con-
junction with the Structure of Interest Opening, where after
a structure of interest is selected by clicking on an associated
HyperLabel, the structure’s presentation is adjusted as well
as the camera parameters.

[clicking on labels is better than zooming] This new
way of navigating 3D environments is needed because of
the shortcomings of traditional navigation metaphors in
biological scenes, which feature structures spanning several
magnitudes of scale, are incredibly dense, and truly fill
3D space. Navigational methods for the macroscale usually
utilize three interactions: orbiting around the model, pan-
ning, and zooming (flying in the camera direction). Since we
aim at visualizing vast multi-scale scenes, moving between
structures of significantly different sizes would lead to a
frequent use of the zooming functionality. It is difficult to
set the appropriate zooming speed as it has to be adjusted
according to the scale level. For scales representing a whole
virus, the desirable speed is higher than the one for precisely

C d Slglilllcalt DEncily, a:s L s
process of transitioning between two salient objects would
be automated and would require no further user interaction.
HyperLabels are an implementation of such a concept. They
also provide a certain degree of guidance—thanks to re-
purposing of textual labels—and, at the same time, present
different options for landmarks worth exploring and flying
towards.

[HyperLabels serve to establish structure of interest]
['he primary purpose of interaction on HyperLabels is to es-
tablish the current structure in focus. A click on a HyperLa-
bel selects the corresponding object as the current structure
of interest and the visualization is altered to display this
level of the model. We however see the potential of Hyper-
Labels to serve as a base framework for future extensions.
Additional interactions can be defined and implemented,
to carry specific functionality and further support users in
exploring and understanding a hierarchical 3D model (see
Isubsection 7.2).

[why the name] We see several parallels of HyperLabels
with the concept of hyperlinks from the Web. When a hyper-
link is clicked, it transports the user to a new location (a web
page), and the content of this new location is shown in the
form of text, images, and other multimedia. HyperLabels
work in a similar fashion: different locations (landmarks) are
used as the destinations to which users are transported, and
the content in our case is the inner structure, i.e., subparts
of landmarks. We have adopted the name, as well as some
design concepts, in the proposed active and navigational
labels which we term HyperLabels.

[designed for mouse but can be also touch] We
designed, implemented, and tested our method with a
classic mouse interface, where we used the left button for
clicking. We use the terminology of this environment in our
description, but from the conceptual standpoint, adapting
the technique for use on touch interface or other similar
setups should be straightforward.

We render HyperLabels as 2D billboards superimposed
over the final rendered frame.

[hover over] Since labels in 3D visualization are tradi-
tionally used in a passive way, viewers might not even real-
ize that such action as clicking on the label is possible. There
are several options for indicating that a HyperLabel can be
clicked. We decided to follow the convention established in
web environments: we change the visual appearance upon
hover—by modifying the color of the text and rendering
a background box for the hovered HyperLabel-——and we
also change the cursor shape when it is positioned over a
HyperLabel.

4.3 Breadcrumbs Panel

HyperLabels in the breadcrumbs panel provide context for
current location and enable traversal of the hierarchy in




Don’t be affraid to REARRANGE

What you wrote so far is not lost if you maintain paragraphs as the atomic elements

CONNECT your paragraphs

Don’t just state things, make links between them




# 2: Write systematically
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using HyperLabels: Grey box indicates the traditional annotation pipeling, in Which textual Tabels play only a passive role.
resented in the paper—sparsification, anchoring, and re-annotation—turn the labels into active elements (HyperLabels)
through which an intuitive exploration of all levels of hierarchy of a model is possible.
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# 3: Use Overleaf and git

* Helps eliminate errors (especially in later parts of writing)
* Helps you write systematically
* Can use your favorite editor (for me: Emacs)
* Local TeX setup: check for compile errors before pushing
e Setup:

* Create project on Overleaf first

» Separate .tex files into sections

* On opened Overleaf project: Menu -> Sync: git -> clone

» _gitignore from: github.com/qgithub/gitignore/blob/main/TeX.qgitignore


https://github.com/github/gitignore/blob/main/TeX.gitignore

# 4. Macros everywhere



# 4: Macros everywhere

\newcommand{\egKe.\,g.}
\newcommand{\ieXi.\,e.}

\newcommand{\dknote}{1]{\marginpar{\footnotesize\textcolor{BlueViolet{#1}}}
\newcommand\delcand[1K\textcolor{GrayX#1}}

\newcommand\dk[1]{\textcolor{BlueViolet{#1}}
\newcommand\os[1[{\textcolor{RedOrangeX#1}}
\newcommanad\iv[1K\textcolor{NavyBlue {#1}}
\newcommand\ti[1[\textcolor{BrickRedX#1}}

\newcommand{\annot}{1K

\iftrue % uncomment to SHOW paragraph annotations
%\iffalse % uncomment to HIDE paragraph annotations
\textbf{[#1]}

\fi

}
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# 5: Abstract != Introduction, Conclusion != Summary

* |ntroduction must tell a story

“Currently, the state is this. If only we could solve X, then Y, Z,
W would be possible. But X hasn’t been solved before. In this
paper, we propose a solution to X. We contribute: ...”

OR

“What is...And yet...But what could be...Here’s how we do
this.”

 Keep it “short and sweet” (not longer than page 1, if possible)

* Abstract = most concise summary for expert readers

* Conclusion: come back to introduction — are the mentioned problems solved? What are
the implications?



# 5: Abstract != Introduction, Conclusion != Summary
Abstract Formula

 WHAT: precisely state what you are presenting (No “We work with xyz data”)
 WHY: give motivation
« HOW: how did you accomplish to solve this problem

« RESULTS: specific results achieved using your solution

Before After

HyperLabels: A Framework for Browsing Dense Hierarchical HyperLabels: Browsing Dense and Hierarchical Molecular

Multi-Instance and Multi-Scale 3D Biological Models 3D Models

David Kouril & friends
David Kouril & friends

Abstract— Interactivity is an important aspect in visualization, as it enables to influence the way data are visually presented with
an immediate feedback to the user. Navigation in 3D space is a prime example of interaction in scientific visualization. More and Abstract—We present HyperLabels for exploration of hierarchical 3D datasets. A HyperLabel is a new type of textual label, which,
more phenomena with inherently multi-scale character—like astronomical, geographical, or biological data—need to be visualized as an active element, supports both navigation as well as annotation. The need for this novel concept stems from visualization of
and navigated through. Models coming from structural biology bring additional challenge—an incredible crowdedness, to a degree multi-scale molecular data. Unlike other complex multi-scale phenomena, e. g., from astronomy or geography, models from structural
where only the outer layer of the model is visible unless a cut away approach is used. Often these models are hierarchically organized biology in addition are densely crowded. Cut-aways are needed to reveal the inner organization; otherwise, only the outer layer of the
and in order to truly appreciate and understand the particular phenomena, this hierarchy needs to be communicated, ideally still with i . . . o .

model is visible. The typically hierarchical organization of these models needs to be communicated to fully convey and understand

reference to the actual spatial model. Finally, in multi-scale scenes representing structures on various scales, the problem of examining i _ ) ) i i I -
such scenes from the atomic level to a whole virus, or possibly even a whole cell, arises. I this paper we present the HyperLabels the particular structure, ideally with reference to the actual spatial model. HyperLabels are interactive and intuitively facilitate the

framework which addresses these challenges based on three key insights. First, we define a new kind of textual label—HyperLabel—on navigation of multi-scale scenes. We accomplish this in three steps: (1) through interaction with HyperLabels the current structure of
which a specific interaction can be defined. Through this interaction a current Structure of Interest (Sol, i.e., a selected object in the interest is selected; (2) we employ the hierarchical information in the model to determine cut-away settings for the current focus target;
scene) is indicated. Second, we take the hierarchical information about the model into account when resolving cut away settings (3) we visualize the current location in the hierarchy in a breadcrumbs panel, a concept well-known in web design. The viewers are able
for a current Sol. Finally, by keeping a history of HyperLabel interactions, we use this as a contextual information to help users to explore the multi-scale model from the highest level (e. g., a virus) to the lowest one (e. g., atoms). In this way, we simultaneously
build up a mental image (understanding) of the hierarchical structure of the model. This is achieved by incorporating a breadcrumbs communicate both the abstract information (hierarchy) and the spatial information (3D structure). We demonstrate how HyperLabels
R S TS S ISR | We present the framework around klyperlabels by Introducing its threscore parts: are used to browse two exemplary models from meso-scale biology where both the spatial and abstract components are explored.

Al s Ll s o~ mlen Ao Ll v 22 s ~ P~




# 6: Give your baby a name




# 6: Give your baby a name

» Paper title
* Parts of your technique
 Conceptual (e.g., Anders Ynnerman’s Exploranation)

/0% of paper writing (for me) = sketches + naming
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# 7: User the hell out of Grammarly

Grammarly

 Non-native speakers = disadvantage

 Grammar checking but also sentence
structure, word combinations, ...

e Also other tools:

e capitalizemytitle.com

* thesaurus.com (synonyms

Demo document

The basics

Mispellings and grammatical errors can effect your credibility. The
same goes for misused commas, and other types of punctuation . Not
only will Grammarly underline these issues in red, it will also showed

you how to correctly write the sentence.

Underlines that are blue indicate that Grammarly has spotted a
sentence that is unnecessarily wordy. You'll find suggestions that can

possibly help you revise a wordy sentence in an effortless manner.

But wait...there's more?

Grammarly Premium can give you very helpful feedback on your
writing. Passive voice can be fixed by Grammarly, and it can handle
classical word-choice mistakes. It can also help with inconsistencies
such as switching between e-mail and email or the U.S.A. and the

USA.

It can even help when you wanna refine ur slang or formality level.
That's especially useful when writing for a broad audience ranging
from businessmen to friends and family, don't you think? It'll inspect
your vocabulary carefully and suggest the best word to make sure

you don't have to analyze your writing too much.

€5 All suggestions

. Accept 4 suggestions at once

Mispettiigs Misspellings
errors can effect affect

for misused commas,

will also skhoewed show

Accept all 4 Dismiss

Mispellings

effect

commas, - Remove tl

punctuation .

showed

to correctly write the se...

Underlines that are blue

a sentence that is unnec...

possibly

revise a wordy sentenc...

very helpful

Hide Assistant

Overall score 74
See performance

Goals
Adjust goals

All suggestions

Correctness
10 alerts

Clarity
A bit unclear

Engagement
A bit bland

Delivery
Serious issues

Style guide (/]
All good

Plagiarism



http://capitalizemytitle.com
http://thesaurus.com

# 8: Use the hell out of your co-
authors



Pass on 1 done, releasing lock. Generally nice: just make sure that you ALWAYS use active voice, no excuses allowed. <&

Meister has some good comments, but you do not need to incorporate all of them. In particular make sure that you do not
generate new orphans.

General note: try to work on your use of passive voice. Essentially try to avoid it wherever possible Always write "we do"

oh wowo tobias thank you so much for going through the whole paper

ont

Tl
Well, | am a co-author, ain't I?

you for sure are

Ti
And that means for me that | read, edit, and comment on a paper before it goes in. <

You have to make the connection for virtually anything you mention, otherwise why should you mention it?

l.e.: what aspects do you use? what aspects are limited for your application case? where do you borrow ideas or where are

solutions similar but you use a different technique, etc.




# 8: Use the Hell Out of Your Co-authors

» Different people will give you different things (design stage, implementation,
direction, writing, proof-reading, ...even career advice)

* Plan so that you use the right people at the right time

* You are the almighty co-ordinator = you make the decision
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Almost The End.

Other Sources

 Design: The Key to Writing (and Advising) a One-Draft Thesis (John Carlis)

« Common mistakes in technical writing (Wojciech Jarosz)



https://www2.cs.arizona.edu/~kobourov/thesis_one-draft.pdf
https://cs.dartmouth.edu/~wjarosz/writing.html

The End.
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# 7: Use the hell out of Grammarly

# 8: Use the hell out of your co-authors



