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Iltems due this Thursday

197C 197

Research log Progress report Il

that's it! that's it!




Iltems due next ['hursday

197C 197
Research log Project Milestone
that's It! + team dynamics form

Milestone deliverables:
| page summary of your completed
milestone goal + figure / table

summarizing the results of your goal




Figures & lables



Figures + Tables: what’s the point!?

+ lo convey the main takeaway of your work in a nice, visual easy-
to-digest format

“We find that e taken to the power of

| and pI simultaneously, when added VS.
to one, equals zero.”

~uler’s |dentity

Schuhmann et. al. 2022
Ahuja et. al. 202 |

the "most beautiful equation of all of math”




Figures + Tables: what’s the point!?

+ lo convey the main takeaway of your work in a nice, visual easy-
to-digest format

+ o summarize numerical data succinctly

« . . Dataset # English Img-Txt Pairs
Of the public datasets available, the MS- Public Datasets

COCO dataset possesses 330K images paired MS-COCO 330K

with text while the CC3M dataset contains 3M | CC3M 3M
images paired with text, the Visual Genome... Visual Genome 5.4M

~uler’s |dentity

Schuhmann et. al. 2022
Ahuja et. al. 202 |




Figures + Tables: what’s the point!?

+ lo convey the main takeaway of your work in a nice, visual easy-
to-digest format

+ o summarize numerical data succinctly

+ o visualize the framework / pipeline / system you're proposing

Accentuated Full-Body Pose  Accentuated Avatar
Input from Controllers Databases of Motions

“In the CoolMoves pipeline, a VR-enabled user
interacts with a virtual world and the input from

the controllers is cross-linked with a large
database of motions which accentuates and ...

~uler’s |dentity

Schuhmann et. al. 2022
Ahuja et. al. 202 |




Types of figures

. Introductory

2.
3.
4.

Beery et. al. 2020

Schuhmr

Kunin et

dl
d

n et al. 2022

. 2020

Ahuja et. al. 202 |

Figure 1: Visual similarity over long time horizons. In static cam-

eras, there exists significantly more long term temporal consistency than

in data from moving cameras. In each case above, the images were taken
on separate days, yet look strikingly similar.




Types of figures

. Introductory

2. Framework / pipeline / model

3.
4.

1. Feed in 2. Webpage 3. Download 4. Content
Common Crawl Filtering Image-Text Pairs Filtering

Beery et. al. 2020
Schuhmann et. al. 2022
Kunin et. al. 2020
Ahuja et. al. 202 |




Types of figures

. Introductory
2. Framework / pipeline / model

3. Experimental results

250 500 750 1000 . 0.85 0.90 0.95
Beery et. al. 2020 5
Schuhmann et. al. 2022 5
Kur“n e" a : ZOZO | 0.00 0.25 0.50 0.75 | 250 500 750 1000 | 0.80 0.85 0.90 0.95
Learning rate 7) * Batch size § Momentum ﬁ

Ahuja et. al. 202 |



Types of figures

. Introductory
2. Framework / pipeline / model
3. Experimental results

4. Downstream analysis / case studies

Beery et. al. 2020
Schuhmann et. al. 2022
Kunin et. al. 2020

Ah UJ a et. a‘ . 202 | Fig. 10. CoolMoves uses limited input of the user’s hands and head to recover plausible legs motions as showcased in this

scene of a user climbing a ladder.




What makes a good figure!

A good figure does...

+ Summarize one key takeaway
at a time

+ Make 1t Iimmediate and easy to
see your bit Tlip

+ Remain true to the data

A good figure does not...

+ Become a giant information
dump of all your findings

+ Bury your bit tlip In a hard-
to-see format

+ Hide mediocre results with
questionable display




Data presentation: the good,
the bad, and the ugly

Top-1 error Processing time (seconds)

1000 10000
num. seconds to perform 1M matrix inversion of K dimensions
B Theirs ®Qurs

1000
num. examples

B Theirs M Qurs




Data presentation: the good,
the bad, and the ugl

Top-1 error Processing time (seconds)

"i "l "I n 1 II

1000 10000 1000 10000
num. seconds to perform 1M matrix inversion of K dimensions

B Theirs ™ Qurs M B Theirs M Ours




Finding figure gestalt

Rule |:always label all axes and include units!!




Finding figure gestalt

Rule |:always label all axes and include units!!

Rule 2: make sure the text on your figures Is big enough to read
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Finding figure gestalt

Rule |:always label all axes and include units!!

Rule 2: make sure the text on your figures Is big enough to read

Rule 3: symbology Is your friend for conveying different treatments

OpenCLIP
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Finding figure gestalt

Rule |:always label all axes and include units!!

Rule 2: make sure the text on your figures Is big enough to read

Rule 3: symbology Is your friend for conveying different treatments

VGG-16

Rule 4: aim for a clean and clear takeaway Yo

& 5 108 L IR e g M
VGG-11 with BN
ResNet-34
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Kunin et. al. 2020



Finding figure gestalt

Rule |:always label all axes and include units!!

Rule 2: make sure the text on your figures Is big enough to read

Rule 3: symbology Is your friend for conveying different treatments

Rule 4: aim for a clean and clear takeaway

PS. - try and use colorblind-triendly colors and avoid bad palettes!

Helpful color palette picker: https://colorbrewer?.org/

Why the rainbow palette sucks https://gorelik.net/2020/08/ | //what-is-the-biggest-problem-of-the-jet-and-rainbow-color-maps-and-why-is-it-not-
as-evil-as-I-thought/

)



https://colorbrewer2.org/
https://gorelik.net/2020/08/17/what-is-the-biggest-problem-of-the-jet-and-rainbow-color-maps-and-why-is-it-not-as-evil-as-i-thought/

Tuning your tables

+ [ables are the neutron stars of your paper

+ a.k.a. Incredibly information-dense

Model Pre-training

+ |deal for summarizing 3+ treatments TR

LAION-400M
LAION-2B-en

+ Centering your bit flip: AN

B/16+ LAION-400M

+ Can bold best model per-treatment DAL

LAION-2B-en

+ Clever alternatives: arrows, colored deltas

+ Use colors, lines, bolding to distinguish treatments & improve

r II
eadab [8% Schuhmann et. al. 2022




For your projects

+ CS 197 ~2-4 figures + tables in final paper (high variance by
area)

+ CS 197C: ~|-3 figures + tables in final paper (preliminary)

+ lypical top-tier CS conference: ~/-10 figures + tables

+ but again, depends on area

+ Last thing: all figures and tables must include an accompanying
text description that summarizes the figure (and helps the reader
understand the bit flip / takeaway!)




+ Research Career Paths




“OK, so | took CS 197, now
what?”’

What can you do at Stanford!
VWhat can you do after Stanford?



Pathways for research

Professor
| think research ﬁ Research scientist in industry
S Interesting!

Entrepreneur

Engineer / Engineering Lead

PAS



Professor

Work on research that you and the field find interesting,

Recrult and mentor the next generation of researchers in your field.
Jeach In your area of expertise.
lypical goals:

Do research and have impact (e.g., publications, software adoption)

Graduate amazing students

Inspire students to learn about your area

Room for personalization: entrepreneurship, speaking, consulting, &etc.



Research scientist

Join a company's research division and work on research from
within the company. Examples: Microsoft Research, FAIR, NVIDIA
Research, OpenAl

lypical goals:

Do research and have impact (but more focus on translation to the
company's products and less on publication)

Create Innovations that transform the company you're working for
(e.g., Kinect, GP1-4, DALL-E, PaLM, TPUs)

28



Entrepreneur

Start your own company, often based on the research you're doing,

and grow It.

lypical goals:

Scale your ideas and make them available to millions of people

Start a new Industry: your start-up 1s not a “me too’ startup. lypically, it's

pitching a dramatically new angle.

Little focus on doing research in the s
have originally been born as a researc

nort term, although the prtch might

N 1dea

29



Engineer / Engineering Lead

Join a company and apply your skills toward the development of

DIroduct

lypical goals:

Be the company's expert in an area, and potentially grow a team to drive
product In that space

Typically, these jobs are for types of levels of expertise and experience

that cannot be acc

uirec

through a

3S or MS

Little focus on doing research In the short term, although not impossible

30



What'’s the distribution!?

Michael Bernstein scraped names of all Ph.D. graduates in
Computer Science from Stanford, MIT, and UC Berkeley.

He then mapped the names onto LinkedIn pages (yes, LinkedIn
avallability adds bias, but we found about /5% of people)

lag their jobs on their LinkedIn:

Faculty: job titles including words such as “faculty” or “professor”

“ntrepreneurship: triggered by titles such as “founder” or “partner”

Research scientist: titles such as “researcher or “scientist’

-ngineer: titles such as “programmer or “architect”

31



(Graduates 2006-2017

- H“- B II' III
» . I3

Professor Entrepreneur Scientist Engineer

D N
=
X X

% of Graduaets Holding
Career lype

B Stanford ®MIT ™ Berkeley

No statistically No statistically No statistically
significant significant significant
difference difference difference

Percentages add up to more than [00% because people can hold more than one
position. Entrepreneurs and research scientists are a common mix. Faculty, likewise, can
sometimes jJump Into industry research or start a company.




Pathways for research

Professor

, Research scientist in industry
| think researcn ’
S Interesting!

zooming in on the arrow cntrepreneur

Engineer / Engineering Lead

33



Pathways for research as a
Stanford undergrad

Academic year

research S
‘ J[hlﬂk I”eSeal”Ch Research scientist in industr
. . » Summer CURIS »
S Interesting! , . Entrepreneur
internship

Engineer / Engineering Lea

BS with honors



Get units for doi

Generally, star

Academic year research

ng research with a faculty member

- with CS 195, which fultills the CS Senior Project

requirement, t

nen go on to CS 99

How to get started! lalk to your CA about possible faculty to approach,
and we can help facilitate an introduction.

Typically, you'll

oet Involved In a project ongoing In the lab



Continuing CS 197 research

The CAs are happy to keep working with you! If you'd like, we can
support similar independent study courses (e.g., CS [95) to
continue your C519/ project toward a workshop, work in progress,

or paper

We, the staff, are also ha

bpy to help facilitate introductions to

faculty you want to work with (but cant guarantee a spot or even a

response)

36



Summer CURIS research

Apply your full effort toward a fun research project for the summer

Get mentored by a faculty member and PhD student
Get paid
No need to balance the project against classes

Live on campus

Typically, you join a project that's ongoing in the faculty member's
Els

Apply early in winter quarter at curis.stanford.edu

37


http://curis.stanford.edu

BS with honors

Recelve a special designation on your diploma (“BS with honors'™)

cNngage In a yearlong research project your senior year

Takes the place of the senior project

Typically, you do this with faculty who you've already been working with

Apply In the spring of your junior year

38



Pathways for research

Academic year
I"eSeal”Ch Professor

Summer CURIS »

internship

Research scientist in industry

| think research
S Interesting

-

Entrepreneur

Engineer / Engineering Lead

BS with honors

39



Pathways for research

Academic year

research
| think research
» Summer CURIS » Ph D »
S Interesting nternship

BS with honors

Professor

Research scientist in industry
Entrepreneur

Engineer / Engineering Lead

40



All of you can succeed
at a PhD!

A Ph.D. s a grown-up version of the research you do as an
undergraduate or masters student. You get much more control over
the projects you are working on, and become first author on the
resulting publication.

t's challenging because we doubt ourselves constantly. But you also
earn the abllity to tackle any complex problem.

Cool side benefit: become Dr. [Lastname]

4l



How do | get in to a Ph.D.!?

The most important criteria for getting into a Ph.D. program is
demonstrated interest and ability to do research.

"How do | demonstrate interest and ability!” Do research!

42



How do | get in to a Ph.D.
program?

In your statement, talk about research you did and the impact you
had on the project. (You can include your CS 97/ class project in 1t!)

You will want three recommendation letters from people with
~h.D.s to support your case.

Typically, one is the faculty you worked most closely with on research.
[ he other two can be supporting letters, or other research mentors.

43



Research career panel

C
&
D)
qu!
—

VWhat questions do you have for us!
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