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2.1
Reading



How do | find relevant literature?

* Atticles

PDF) thecvf.com

https://scholar.google.com/

» No starting point (=paper) — use keyword based search

» Luckily, most papers are open access in vision/robotics



https://scholar.google.com/

Paper as starting point
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Multi-modal fusion transformer for end-to-end autonomous driving

A Prakash, K Chitta, A Geiger - Proceedings of the IEEE ..., 2021 - openaccess.thecvf.com
... In this work, we propose an architecture for end-to-end driving (Fig. 2) with two main
components: (1) a MultiModal Fusion Transformer for integrating information from multiple ...
¢ Save Y9 Cite| Cited by 236 |Related articles All 9 versions £

Forward and backward search
For finding newer papers — "Cited by” on Google Scholar
Can sort the results by relevance or date

Can also restrict the time range for which papers are displayed



Backward search

2. Related Work

Multi-Modal Autonomous Dri
methods for end-to-end drivin,
that complementing RGB images will thand semantics
has the potential to improve driving performance. Xiao et
al. [58] explore RGBD input from the perspective of early,
mid and late fusion of camera and depth modalities and ob-
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Chauffeurnet: Learning to drive by imitating the best and
synthesizing the worst. In Proc. Robotics: Science and Sys-
tems (RSS), 2019.

[3] Aseem Behl, Kashyap Chitta, Aditya Prakash, Eshed Ohn-
Bar, and Andreas Geiger. Label efficient visual abstractions
for autonomous driving. In Proc. IEEE International Conf.
on Intelligent Robots and Systems (IROS), 2020.

» Search title via Google Scholar
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we propose an attention-based Multi-Modal Fusion Trans-
former that incorporates global contextual reasoning and

achieves superior driving performance.

Attention for Autonomous Driving: Attention has been
explored in the context of driving for lane changing [13],
object detection [I1, 32] and motion forecasting [32, 50,
49, 28, 15, 30, 29, 56]. Chen et al. [11] employ a recur-

rent attention mechanism over a learned semantic map for

[15] Chiho Choi and Behzad Dariush. Looking to relations for
future trajectory forecast. In Proc. of the IEEE International
Conf. on Computer Vision (ICCV), 2019.

[16] Felipe Codevilla, Eder Santana, Antonio M. Lépez, and
Adrien Gaidon.  Exploring the limitations of behavior
cloning for autonomous driving. In Proc. of the IEEE In-
ternational Conf. on Computer Vision (ICCV), 2019.

[17] Marius Cordts, Mohamed Omran, Sebastian Ramos, Timo
Rehfeld, Markus Enzweiler, Rodrigo Benenson, Uwe
Franke, Stefan Roth, and Bernt Schiele. The cityscapes
dataset for semantic urban scene understanding. In Proc.
IEEE Conf. on Computer Vision and Pattern Recognition

» For finding older papers — "Related Work” section
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Specialized tools: paper graphs
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Multi-Modal Fusion Transformer for End-to-End Autonomous Driving \
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Origin paper
Multi-Modal Fusion Transformer for End-to-
End Autonomous Driving

Aditya Prakash, Kashyap Chitta, Andreas Geiger 2021

TransFuser: Imitation with Transformer-Based
Sensor Fusion for Autonomous Driving

Kashyap Chitta, Aditya Prakash, Bernhard 2022

NEAT: Neural Attention Fields for End-to-End
Autonomous Driving
Kashyap Chitta, Aditya Prakash, Andreas Geiger 2021

Learning by Watching
Jimuyang Zhang, Eshed Ohn-Bar 2021
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Interpretable Sensor Fusion Transformer

Hao-Chiang Shao, Letian Wang, Ruobing Chen,... 2022
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How should representations from
complementary sensors be integrated for
autonomous driving? Geometry-based sensor
fusion has shown great promise for
perception tasks such as object detection and
motion forecasting. However, for the actual
driving task, the global context of the 3D
scene i key, e.g. a change in traffic light state
can affect the behavior of a vehicle
geometrically distant from that traffic light.
Geometry alone may therefore be insufficient
for effectively fusing representations in end-
to-end driving models. In this work, we

181 Citations

OMB20D e e ATTAN demonstrate that imitation learning policies
5 based on existing sensor fusion methods
under-perform in the presence of a high
B} i i
@) Created on May 212023 2019 2025 density of dynamic agents and complex
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Is a paper worth reading?

» You must invest time, it is hard work

» But you can't read all papers in depth —

» Read abstract and look at teaser figure v v o N

» Look at impact of paper (citations) and .
conference/journal :IEEE

» Top conferences are selective and have . QIEEE ‘
acceptance rate of 25% or lower & Dspringer

» Rankings: https://research.com/

https://research.com/conference-rankings/computer-science 9


https://research.com/
https://research.com/conference-rankings/computer-science

Know the state-of-the-art

» Good methods should perform well

» Benchmarks have established as an
important tool to measure progress

» Benchmarks often link papers and code
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How to read a paper?

Abstract

How should representations from complementary sen-
sors be integrated for autonomous driving? ~ Geometry-
based sensor fusion has shown great promise for percep-
tion tasks such as object detection and motion forecasting.

However, for the actual driving task, the global context of
the 3D scene is key, e.g. a change in raffic light state can
affect the behavior of a vehicle geomerrically distant from
that traffic light. Geometry alone may thercfore be insuf-
Jicient for effectively fusing representations in end-to-end
driving models. In this work, we demonstrate that imitation
learning policies based on existing sensor fiusion methods
under-perform in the presence of a high density of dynamic
agents and complex scenarios, which require global con-
textual reasoning, such as handling traffic oncoming from
multiple directions at uncontrolled intersections. There-
Jore, we propose TransFuser, a novel Multi-Modal Fusion
Transformer, 1o integrate image and LiDAR representations
using attention. We experimentally validate the efficacy of
our approach in urban settings involving complex scenarios
using the CARLA urban driving simulator. Our approach
achieves state-of-the-art driving performance while reduc-
ing collisions by 76% compared 10 geometry-based fusion.

LIDAR View| Camera View

a T\

Figure 1: Ilustration. Consider an intersection with on-
coming traffic from the left. To safely navigate the intersec-
tion, the ego-vehicle (zreen) must capture the global con-
text of the scene involving the interaction between the traf-
fic light ( ) and the vehicles (red). However, the traffic
light state is not visible in the LiDAR point cloud and the
vehicles are not visible in the camera view. Our TransFuser
model integrates both modalities via global attention mech-
anisms to capture the 3D context and navigate safely.

Contributions: (1) We demonstrate that imitation leaming
policies based on existing sensor fusion approaches are un-
able to handle adversarial scenarios in urban driving, e.g..
unprotected turnings at intersections or pedestrians emerg-
ing from occluded regions. (2) We propose a novel Multi-
Modal Fusion Transformer (TransFuser) to incorporate the
global context of the 3D scene into the feature extraction
layers of different modalities. (3) We experimentally vali-
date our approach in complex urban settings involving ad-
versarial scenarios in CARLA and achieve state-of-the-art
performance. Our code and trained models are available at

2. Related Work

(b) Infractions. We report the mean value of the
total infractions incurred by each model over the
9 evaluation runs in the Town0S Short setting.

» Unless 100% sure the paper is relevant, don’t read it linearly from start to end

» Instead, take a quick look at abstract, teaser, contributions,

results (~ 10 min)

» Take notes, summarize, and decide if you want to read it in depth (2+h)



Keep notes

DiffStack: A Differentiable and Modular
Control Stack for Autonomous Vehicles

Peter Karkus', Boris Ivanovic', Shie Mannor'2, Marco Pavone'*
INVIDIA Research, 2Technion, *Stanford University
{pkarkus,bivanovic, smannor ,mpavone}@nvidia.com

Abstract: Autonomous vehicle (AV) stacks are typically built in a modular fash-

» Pdf annotation — Okular, Acrobat,
ion, with explicit components performing detection, tracking, prediction, planning,
M endeley L control, etc. While modularity improves reumbx]uy, interpreability, and genemlr

izability, it also suffers from s,
integration challenges. To overcome these challenges. a prominent a 1pproach is
. . . . to convert the AV stack into an end-to-end neural network and train it with data.
» H |g h I |ght m po rta n‘t | nes While such approaches have achieved impressive results, they typically lack in-
terpretability and reusability, and they eschew principled analytical components,
such as planning and control, in favor of deep neural networks. To enable the

joint optimization of AV stacks while retaining modularity, we present DiffStack. a

> | m p (] rt a nt (b | u e) differentiable and modular stack for prediction, planning, and control. Crucially,
our model-based planning and control algorithms leverage recent advancements

. . in differentiable optimization to produce gradients, enabling optimization of up-
(design choices, models, results) such s predicton, via backpropagation through planning and

! ! n the nuScenes dataset indicate that end-to-end training with

. DiffStack yields substantial improvements in open-loop and closed-loop planning

‘metrics b; . learning to make fewer prediction errors that would affect plan-

Interestin g (g ree n) ing. Beyond these mmediaic benciits, bi 1Stack 0pens tp new opportuniice for

fully data-driven yet modular and interpretable AV architectures. Project website:
> C on fu IS | n g (yel | OW) https://sites.google.com/view/dif fstack
o ¥ Di Igorithms, Driving, Planning, Control.
> Suspicious (red)

1 Introduction

Intelligent robotic systems, such as autonomous vehicles (AVs), are typically architected in a modular
fashion and comprised of modules performing detection, tracking. prediction, planning, and control,
among others [1, 2.3, 4,5, 6. 7, 8]. Modular architectures are generally desirable because of

www.mendeley.com
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Look up unknown concepts

FLplan aLc, dpn SC . F— d Cplan SLcE dpn & §Cq 3 1
ALplan Lo dpn 6C GLplan SLCE dpn !
E Jw T dpa BC duw’ and Slmlla]']y, 30 = TSpm 8C FCom Ea 0 where all terms exist.

Control. The control module performs MPC over a finite horizon using an iterative box-constrained
linear quadratic regulator (LQR) algorithm [43]. Formally, we aim to solve

s = (s, u?), w<u<E, @)

Setrs Uetr = arg min C(s, w; Saca, g, mw) st s =4
s

where ( denotes the cost function, f, the dynamics, s™* the current ego state, and u, @ the control
limits. We use the cost defined in (3) for ' and the dynamically-extended unicycle [44] for f3. We
initialize the trajectory with u,,, from the planner. The algorithm then iteratively forms and solves a
quadratic LQR approximation of (4) around the current solution s, u'¥) for iteration i, using first-
and second-order Taylor approximations of f and €, respectively. The trajectory is updated to be
close to the LQR optimal control while also decreasing the original non-quadratic cost. We stop
iterations upon convergence or a fixed limit.

Linear—quadratic regulator #; 8 languages v

Article  Talk Read Edit View history Toolsw

From Wikipedia, the free encyclopedia

The theory of aptimal contral is concerned with operating a dynamic system at minimum cost. The case where the system dynamics are
described by a set of linear differential equaticns and the cost is described by a quadratic function is called the LQ problem. One of the
main results in the theory is that the solution is provided by the linear-quadratic regulator (LQR). a feedback controller whose
equations are given below.

LQR controllers possess inherent robustness with guaranteed gain and phase margin,[1] and they also are part of the solution to the
LQG (linear-quadratic-Gaussian) problem. Like the LQR problem itself, the LQG problem is one of the most fundamental problems in
control theory.



Read prior work when necessary

S

Prediction. We employ Trajectron++ [42], a state-of-the art CVAE that takes H seconds of state
history for all agents as input, and outputs multimodal trajectory predictions for one agent s € A,

D) = A e = OVAE (L2530 0

where k € K is the mode of the output distribution. We will use &, =" (¢) for brevity. The
encoder of the CVAE processes agent state histories with recurrent LSTM networks and models
inter-agent interactions using graph-based attention. The decoder is a GRU that outputs a Gaussian
Mixture Model (GMM) for each future timestep. The GMM modes correspond to the CVAE's K =25
discrete latent states. To ensure are feasible, GMMs defined over controls
and then integrated through a known (differentiable) dynamics function to produce a trajectory. We
use the default model configuration without map and ego conditioning. We augment the input states
with an ego-indicator variable to allow for ego-agent relation reasoning. The raw prediction training
objective is the INfOVAE 1085, Lpreq = Liugovar: (%a: ¢, the same as for the original Trajectrons+.

3.1 DiffStack modules

Trajectron++: [Dynamically-Feasible Trajectory

orecasting With Heterogeneous Data

Tim Salzmann*t!, Boris Ivanovic*!, Punarjay Chakravarty?, and

Marco Pavone!

! Autonomous Systems Lab, Stanford University
{timsal, borisi, pavone}@stanford.edu
? Ford Greenfield Labs
pchakraseford . com



Use project pages

» Often contain:

» Talks and slides

» Narrated videos

» Supplementary materials

> Source code (e.g., github)
Additional resources (e.g., blog)

v

» Use these resources to quickly get a
high-level understanding of a paper

» For more tips on reading, see Jia-Bin
Huang’s thread linked in the footnote

https://twitter.com/jbhuang0604/status/1426039195542360070

Multi-Modal Fusion Transformer
for End-to-End Autonomous Driving

Generalization to New Town



https://twitter.com/jbhuang0604/status/1426039195542360070

2.2
Writing



Which tool can | use to write?

» Our community — ATEX, standard tool for academic typesetting

» Professional typesetting of text, equations, figures and tables
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» Online, no installation, good for beginners
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How can | learn IATEX?

Documentation Home

Learn LaTeX in 30 minutes

Overleaf guides Documentation
Creainga document i Overest

Uploading a project

Welcome to the Overleaf knowledge base. A complete list of topics is provided on the left hand-side, but here is a

Copying 3 project
selection of useful articles

Creating a projec rom a tempiate

Using the Overlatproject menu
New to LaTeX?

Inchuding imges in Overlest

Exporting your work from Overeat Startwith our Learn LY in 30 minutes gide.

Working offine in Overleat For more specific introductions, have a look at:

Using Track Changes in Overleaf
+ Create your first document in I\TX

« Paragraphs and new lines
« Bold, italics and underlining

Using bibliographies in Overleat

Sharing your work with others

Usingthe Hisory eature e
Debugging Compilation timeout errors « Mathematics
How-to guides « Bibliographies and references
Guide to Overleaf's premium features « Images

 Tables
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Creating your st LateX document Overleaf guides
Choosing a LaTeX Compiler « Create your first Overleaf document
Paragraphs and new lines « Uploading a project to Overleaf
Bold, italics and underlining. + Copying a project

www.overleaf.com/learn

» Overleaf documentation provides great resources
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Start early and iterate!

Writing needs time

Ideas form while writing

It is important to start writing early on and iterate

>

>

» Problems surface while writing

>

» Bullets — long text — concise text
>

Get feedback!

20



Come up with a good structure

» Abstract — Task, challenge, idea, result (200-400 words)
» Introduction

» Definition — What is the problem? Where does it occur?

» Motivation — Why should we care? What applications?

» Contributions — What is now possible as a result of your work? Why was this not
possible before?

Related Work — What has been done? How are you different?

>

» Method - How does it work? Why design the system this way?

» Results — What has been achieved? What works and what doesn't? Why?
>

Conclusion — What should we have learned? Limitations? Future work?

21



Equations should remove ambiguity

Formalize using math when appropriate

Introduce every mathematical symbol that you are using

>
>
» Provide intuitions wherever possible
» Be as concise but precise

>

Redundancy is fine for key concepts! (e.g. equation + figure + text)

22



Figures help understanding

Place figures outside running text, usually at top of page

Adjust figure font size to font size of main text

Caption should describe figure concisely to be understood stand-alone

When using a figure or table from another source, cite the source in the caption
Make sure all figures and tables are referenced from the main text

You can reference the same figure or table multiple times

23



Minimize white space

Slide credits: Kay Nieselt
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How to create illustrations?

INKSCAPE
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Follow good scientific practice

» Your text should be your own exposition and explain things in your words
» Do not copy sentences 1:1 from your sources (unusual in natural science)
» Be inspired by the papers you read, adopt good writing styles

» Use tools like www.grammarly. com for finding and fixing typos

» Do not use un-edited GPT outputs unless explicitly permitted!

26


www.grammarly.com

Cite everything relevant

» Whenever stating a fact that is known, add the corresponding citations
» Make sure all related work is cited appropriately
» Citations are added before punctuation marks, e.g.: “.. as illustrated in [15]”

» Use ATEXin combination with Bibtex to manage your citations and bibliography
https://www.overleaf.com/learn/latex/Bibtex_bibliography_styles

» Use the cite package to format the bibliography alphabetically

27
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2.3
Reviewing



What is a review?

Reviews judge if a paper gets accepted
3-5 reviews / paper

Area chairs / associate editors make final decision based on reviews

>

>

>

» Top conferences/journals have acceptance rates <25%

» Often the authors and reviewers don't know each other (double blind)
>

Sometimes the reviewers can see the author’s names (single blind)

29



Why not accept everything?

Papers can have a negative impact:

» Wrong or fraudulent results mislead the field and damage the reputation of the
conference

» Misleading evaluation makes it hard to compare with, kills follow-up
» Creates bad precedent (weak paper X got in, so this one should too)

» Fatigue/overload of too many papers, wastes everyone's time

30



Why should | care?

» Understanding reviewing — better reading and writing!
» Critical thinking
» Better notes when reading
» Concise, un-ambiguous writing
» Better structuring

» You may be invited to review in the future

31



Read the review guidelines!

Example: TMLR acceptance criteria

» Are the claims made in the submission supported by accurate, convincing and
clear evidence?

» Would some individuals in TMLR's audience be interested in the findings of this
paper?

32



Read the review guidelines!

Example: CVPR/ICCV acceptance criteria
Any paper that, with CVPR/ICCV community standards,

» presents sufficient knowledge advancement that is well grounded

» s of sufficient interest to some CVPR/ICCV audiences who could benefit from it

33



Key points

» Provide feedback to the authors prior to publication, including:
Language, clarity, rigor, references, experiments (and novelty)

Provide a recommendation to the AC with clear reasoning
Ultimate goal to improve the manuscript — concrete suggestions

Reviews are objective and state both pros and cons

vV v vy

"Review” the review from the perspective of authors and AC

34



The general review structure

Summary:

Describe the key
ideas, experiments,
and their significance
(preferably in 5-7
sentences).

Strengths:

Consider the aspects of
key ideas, experimental
or theoretical
validation, writing
quality, and data
contribution (if
relevant). Explain clearly
why these aspects of
the paper are valuable.

Slide credits: ICCV reviewer guidelines

Weaknesses:

Consider the aspects of
key ideas, experimental or
theoretical validation,
writing quality, and data
contribution (if relevant).
Explain clearly why these
are weak aspects of the
paper.

Rating and
Justification:

Provide detailed
justification of your
rating. It should involve
how you weigh the
strengths and
weaknesses of the

paper.

Additional
comments:
Minor suggestions,
questions, corrections,
etc. that can help the
authors improve the
paper, if any.
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Different papers typically need different results

» Established problem, plausible idea — benchmark results

» Weird, complex, and/or implausible — extraordinary results (which need to be
scrutinized carefully)

» Potentially transformative idea — basic proof-of-concept

» Position piece or theory paper — no experiments
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Where to read reviews

OpenReview.

(Open Peer Review. Open Publishing. Open Access. Open Discussion. Open Recommendations. Open Directory. Open APL. Open Source.

Active Venues Open for Submissions

TMLR RSS 2023 Workshop Robotic Assembly

© bue 07 Jun 2023, 1353 Central European Summer Time
ACM ICMI 2022 Workshop MCT
ACMMM 2023 Track Brave New Ideas

Al4science 2022 Internal PBS © Due 08 Jun 2023, 01:59 Central European Summer Time
EMNLP 2022 Workshop LOUHI ACMMM 2023 Track Open Source
© Due 08 Jun 2023, 02:00 Central European Summer Time
DH 2022 Workshop BD
EWRL 2023 Workshop
VU Amsterdam 2023 PrIns © Due 08 Jun 2023, 13:59 Central European Summer Time
ACM 1UI 2023 Workshop ITAH KDD 2023 Workshop DSAI4Sports

© Due 08 Jun 2023, 14:59 Central European Summer Time.

Open Life Science 2023 Cohort 7 ICML 2023 Workshop SODS

MASC-SLL 2023 Col\oqu\'um © Due 09 Jun 2023, 01:59 Central European Summer Time
HRI 2023 Workshop VAM-HRI CoRL 2023 Conference

© Due 09 un 2023, 08153 Central Eropean Summer Time
JSYS 2023 March Papers IWAI 2023 Workshop
SupaeroSDD 2023 Workshop © Due 10 Jun 2023, 14:00 Central European Summer Time

https://openreview.net

» Reviews publicly available for ICLR, TMLR, NeurlPS, CoRL...
» Search like google scholar
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