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WHAT DEFINES
THE “SMART" IN
“SMART CITIES"?



Department of Electrical and Computer Engi g. Rice Ui ity

Wﬂ- Computer Vision Based Open Parking Spot Detection
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How many hours of your life will you
spend looking for parking?

Designing a Cost-Effective
Outdoor Parking Technology

* Drivers globally spend on ge 20 mi finding parking Criteria Sensor Systems ParkiT

e 2012 global life expectancy is ~70 years Cont 00 wpace “$50npace ¥
Accuracy 90 - 9% "

« With 300 trips a year, this is over 5000 hours in a lifetime Spaces Covernd per Device 1 0.0

How to Identify Cars with Computer Vision?

.‘ Camera Solution: Pan-Tilt-Zoom camera takes picture at fixed intervals
W

s Feature Extraction —= Machine Learning — Decision Making
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Boundaries in an Image:

Canny Edge Detection o] of Oriented Gradi for

an Occupied Spot
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g Support Vector Machine (SVM)
o classifier learns boundary between

Magnitude and Direction of 1 e - - Sl cars and open spaces from
Gradients . features

Histogram of Oriented Gradients

for an Empty Spot

Occupied Open Occupied

Rice Trial Test Results

Algorithm has achieved 99% accuracy

Current challenges:
o lllumination differences

Web User Interface
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THE STATE OF OPEN IN Al

LOOKING BACK OVER 20 YEARS

THE MULTIPLE FACES OF OPEN Al

WHO DEFINES THE FUTURE OF OPEN AI?
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slido

Q What do you think defines
the "open" in "open Al"?

0 Click Present with Slido or install our Chrome extension to activate this
poll while presenting.
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THE STATE OF OPENAI

OpenAlis giving Microsoft exclusive access
toits GPT-3 language model

The lab was supposed to benefit humanity. Now it's simply benefiting one of the
richest companies in the world.

By Karen Hao September 23,2020
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THE STATE OF OPENAI

OpenAlis giving Microsoft exclusive == °< I ,
- What defines the ‘open’in ‘open AlI'?
toits GPT-3 language model

A growing number of researchers are challenging

The lab was supposed to benefit humanity. Now it's simply benefiting one of the big tech and rethinking the meaning of openness in
richest companies in the world. Al development

TECHBY VICE

Monday 01 Aug 2022

OpenAl Is Now Everything It Promised Not to Filed under
Be: Corporate, Closed-Source, and For-Profit § ™~

OpenAl is today unrecognizable, with multi-billion-dollar deals and

corporate partnerships. Will it seek to own its shiny Al future?

e By Chloe Xiang

Authors

Jennifer Ding
H TPS Senior Researcher -
. Research Applications
W
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THE STATE OF OPEN IN Al

Meta and Google news adds fuel  Jineo

tO the Open'SOLlrce AI ﬁre May 18, 2023 9:33 AM
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THE STATE OF OPEN IN Al

Why Developers Are Flocking to LLaMA,
Meta's Open Source LLM

Developers are diving into the open source LLaMA, but what benefits does it have over GPT? We
spoke to Sebastian Raschka from Lightning Al.

Meta's LeCun: “The platform that will
win will be the open one”

Meta and Google news adds fuel  Jineo

tO the Open'SOLerG AI fll'e May 18, 2023 9:33 AM
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THE STATE OF OPEN IN Al

Google "We Have No Moat, And Neither Does Nt ibtitova it ohib Aty
Meta's Open Source LLM

n
O penAI Developers are diving into the open source LLaMA, but what benefits does it have over GPT? We

spoke to Sebastian Raschka from Lightning Al.
Leaked Internal Google Document Claims Open Source Al Will Outcompete Google and [ REReEE TN

OpenAl
@@ o Meta's LeCun: “The platform that will
e win will be the open one”

Google engineer warns it could lose out
to open-source technology in Al race

Sh Gold
| Meta and Google news adds fuel
Commonly available software poses threat to tech company and @sharongoldman
OpenAlI's ChatGPT, leaked document says

tO the Open'SOLlrce AI ﬁre May 18, 2023 9:33 AM
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THE STATE OF OPEN IN Al

Google "We Have No Moat, And Neither Does Nt btirhiiiiseatl AR le!
OpenAl" Meta's Open Source LLM

Leaked Internal Google Document Claims Open SOLII'CG AI HaS d NCW

OpenAl

DYLAN PATEL AND AFZAL AHMAD C ham ion hat WiII
a® P

~ does it have over GPT? We

MAY 4, 2023 - PAID

. : Falcon uses a modified Apache licence, meaning the models can be fine-tuned and used
Google engineer warns it could lose «

to open-source technology in Al race for commercial purposes. -
oldman
Commonly available software poses threat to tech company and bngoldman

OpenAlI's ChatGPT, leaked document says

ccccccccccccccccccccccccc

By Pritam Bordoloi Stability Al announces hew open-source
large language model

H ugg i ng Face Iau nCheS open - Sharon Goldman / Stability Al, the same company

@iererepl e Stable Diffusion. 5 new opern.
source version of ChatGPT in bid ..z
to challenge dominance of closed- ¢ ¥ in

source models

orker walks along a path at Google's Bay View campus in Mountain View, California
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THE STATE OF OPEN IN Al

LOOKING BACK OVER 20 YEARS

THE MULTIPLE FACES OF OPEN Al

WHO DEFINES THE FUTURE OF OPEN AI?
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OPEN ML - 2000s

o ol

scikit-learn is a Python module for machine learning built on top of SciPy and is distributed under the 3-Clause
BSD license.

The project was started in 2007 by David Cournapeau as a Google Summer of Code project, and since then many
volunteers have contributed. See the About us page for a list of core contributors.

It is currently maintained by a team of volunteers.

OpenCV (Open Source Computer Vision Library) is an open

source computer vision and machine learning software
library. OpenCV was built to provide a common
infrastructure for computer vision applications and to
accelerate the use of machine perception in the commercial
products. Being an Apache 2 licensed product, OpenCV
makes it easy for businesses to utilize and modify the code.
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OPEN ML - 2010s

YOLO LICENSE
Version 2, July 29 2016

THIS SOFTWARE LICENSE IS PROVIDED "ALL CAPS" SO THAT YOU KNOW IT IS SUPER
SERIOUS AND YOU DON'T MESS AROUND WITH COPYRIGHT LAW BECAUSE YOU WILL GET IN
TROUBLE HERE ARE SOME OTHER BUZZWORDS COMMONLY IN THESE THINGS WARRANTIES
LIABILITY CONTRACT TORT LIABLE CLAIMS RESTRICTION MERCHANTABILITY. NOW HERE'S
THE REAL LICENSE:

0. Darknet is public domain.
1. Do whatever you want with it.
2. Stop emailing me about it!
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OPEN “ML"

ML artefacts include data,
software, model, trained
weights, outputs..

For DL, “downloading” a
dataset or “running” a
model is not accessible
for the average person

Max Gruber / Better Images of Al / Ceci n'est pas une
banane / CC-BY 4.0
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OPEN ML LICENSING

- Started with repurposing
of MIT & Apache 2.0
licenses..

https://the-turing-way.netlify.app/reproducib
le- reseorch/hcensmqlllcensmq ml.html

The Turing Way

Search this book...

Welcome

Guide for Reproducible
Research

Overview
Open Research
Version Control
Licensing
Software Licenses
Data Licenses

Machine Learning Model
Licenses

Case Studies: Choosing an

ML License

License Compatibililty

Checklist
Research Data Management
Reproducible Environments
BinderHub
Code quality
Code Testing
Code Reviewing Process
Reusable Code
Continuous Integration (C1)

Reproducible Research with
Make

Research Compendia

Risk Assessment

Examples of ML models and their licenses

The table below showcases several well-known examples of ML models in the fields of NLP, vision, and

multimodal generatives. The aim of it is to inform the reader on the licensing options chosen by each

of the projects which sometimes differ from one another. Licensing differences might stem from

business models, research purposes or ethics-informed community values. Each license carries

licensor's values and a message from the former to potential users on how the model should be used.

Model Model License
GPT-2 MIT License +
generated output
disclaimer
GPT-3 Exclusive
YOLO YOLO License
DALLE- MIT License
pytorch
Stable CreativeML Open
Diffusion RAIL-M
OPT OPT-175B License
BigScience BigScience
OpenRAIL-M
Tsinghua GLM-130B license
University

Description

Permissive open source license

Licensed to Microsoft

Public domain license

Permissive open source license

Open & Responsible Al License (RAIL) created
by Stability.ai and adapted from the BLOOM
RAIL license, including use restrictions (see

attachment A)

Meta restrictive license enabling use of the

model weights for research purposes while

establishing a set of use restrictions, which
could be considered a RAIL

Open & Responsible Al License (RAIL) created
by BigScience and adapted from the BLOOM
RAIL license, including use restrictions (see
attachment A)

Restrictive license enabling use of the model
weights for research purposes

Link to
License

Link to
license

News

Article

Link to
license

Link to
license

Link to
license

Link to
license

Link to
license

Link to
license
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Examples of ML models and their licenses

o I E N M L L I c E N s I N G The table below showcases several well-known examples of ML models in the fields of NLP, vision, and

multimodal generatives. The aim of it is to inform the reader on the licensing options chosen by each
of the projects which sometimes differ from one another. Licensing differences might stem from

business models, research purposes or ethics-informed community values. Each license carries
licensor's values and a message from the former to potential users on how the model should be used.

The Turing Way
Search this book... (Lo
. . Model Model License Description License
—
Welcome GPT-2 MIT License + Permissive open source license Link to
Guide for Reproducible ~ generated output license
Research disclaimer
@) pacne Z. -
Open Research “ GPT-3 Exclusive Licensed to Microsoft News
. Article
licenses -
oo Heersing ~ YoLo YOLO License Public domain license Link to
Software Licenses license
- Closed or bespoke open
Machine Learning Model A DALLE- MIT License Permissive open source license Link to
. Licenses pytorch license
Case Studies: Choosing an
ML License Stable CreativeML Open Open & Responsible Al License (RAIL) created Link to
License Compatibility Diffusion RAIL-M by Stability.ai and adapted from the BLOOM license
RAIL license, including use restrictions (see
Checklist
attachment A)
Research Data Management v
Reproducible Environments V- OPT OPT-175B License Meta restrictive license enabling use of the Link to
BinderHub v model weights for research purposes while license
Code quality o establishing a set of use restrictions, which
i could be considered a RAIL
Code Testing v
€odsiReviewing Piocess v BigScience BigScience Open & Responsible Al License (RAIL) created Link to
Reusable Code v OpenRAIL-M by BigScience and adapted from the BLOOM license
Continuous Integration (Cl) v RAIL license, including use restrictions (see

Reproducible Research with v/ attachment A)

Make

httDS //the turlnq WGV netllfv ODD/reDrOduClb ReseaR CoRRId L"I"s'\.nghxf? GLM-130B license Reslriclivej]ir::‘enfseenabliniuseofthe model :kam
le-research/licensing/licensing-mLhtml

Risk Assessment v
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Open
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Reusable  Accessible

Free 0 pen CCO

PUb!iCIY Transparent
Available




Reusable  Accessible

Free 0 pen CCO

Publicly Transparent

Available b
Ethical RespOhSI ©




OPEN...

- Beyond “code available on
Github”

- Beyond “anyone can use it...
can make money from it...
can harm people with it..”

Image by Alan Warburton / © BBC / Better Images of Al /
Plant / CC-BY 4.0
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THE STATE OF OPEN IN Al

LOOKING BACK OVER 20 YEARS

THE MULTIPLE FACES OF OPEN Al
WHO DEFINES THE FUTURE OF OPEN AI?
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OPEN FOR FASTER INNOVATION

o .

scikit-learn is a Python module for machine learning built on top of SciPy and is distributed under the 3-Clause
BSD license.

The project was started in 2007 by David Cournapeau as a Google Summer of Code project, and since then many
volunteers have contributed. See the About us page for a list of core contributors.

It is currently maintained by a team of volunteers.

OpenCV (Open Source Computer Vision Library) is an open

14,197,122 images, 21841 synsets indexed nputer vision and machine learning software
I M -’h G E N E T Home Download Challenges About ,enCV was built to provide a common
Not logged in. Login I Signup:yre for computer vision applications and to
ImageNet Large Scale Visual Recognition Challenge (ILSVRC) +the use of machine perception in the commercial

Being an Apache 2 licensed product, OpenCV

Competition asy for businesses to utilize and modify the code.

The ImageNet Large Scale Visual Recognition Challenge (ILSVRC) evaluates algorithms for object detection and image classification at large scale. One high level motivation is to
allow researchers to compare progress in detection across a wider variety of objects -- taking advantage of the quite expensive labeling effort. Another motivation is to measure the
progress of computer vision for large scale image indexing for retrieval and annotation.
32
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OPEN FOR COMMUNITY BUILDING

BB spaces

Discover amazing ML apps made by the community!

Lo b Create new Space  or learn more about Spaces

Search Spaces new Full-text search Tl Sort: Recently Updated

¥ Spaces of the week &

The Al community i
building the future. ==

< 123

Image a*mdel

Running on T4

1at chat-ui ™ Dlike 541

13daysago @ mishig 18 days ago
# App I Files Community @B
Build, train and deploy state of the art models powered by m aw cusion | (1 ow il oo
the reference open source in machine learning. e e o
e 4 Feedback on the web search feature + Ps

#185 opened 8 days ago by @ nsarrazin

Future features  + D25
#176 opened 16 days ago by @ victor

& chat-ui is now available on Github!
#146 opened 30 days ago by @ victor 33

@jen_gineered, CC-BY 4.0, DOI: 10.5281/zen0d0.8028175



OPEN FOR BROADENING PARTICIPATION

BigScience Workshop Working Groups

Data Data preparation Modeling Evaluation Hackathon
Sourcing Govemance Tokenization [ Metadata l [Mululmguamy] \ Extrinsic } Intrinsic ] Few-shot ]
. — — W m f————n
Tooling Analysis | Archi(ec(ule} rRetrieval ] [Pmmpting} ﬂmerpre(abiliry] Blas-Faimess] Multilinguality‘

Cross areas Domains External impact

Model Sharing ]

=
Meta-WG Social } Media

-

Legal Scholarship ] [ Historical Texts ] [ Model Card ]

{ Collaborations ]

Enviromental J Bloom Book J

bloom & lie
TextGeneration & Pylorch  Tensoroard @ Transformers  ® 46languages  andwi1S0908053  andv2110.02861  aniv2108.12408
z bigscience-bloom-ril10
Modelcard - Filesandversions " Training metrics & Community @
2 Editmodel ard

a BigScience initiative

BLiWEM

1768 params - 59 languages - Open-access.

BigScience Large Open-science Open-access Multilingual Language Model

Version 1.3/6 July 2022

dol:10.57967/hf/0003

Hosted inference API
Text Generation
Um "whatpu"
uma frase que usa a palavra whatpu é Estévamos a viajar por Afica e vimos uns

‘whatpus muito queridos. Fazer um "farduddle" significa saltar para cima e para
baixo muito répido. Um exemplo de uma frase que usa a palavra farduddle é:

bloom  feature-extraction Eval Results

7 Deploy -

Groups

é ivo da Tanzania,

< Use in Transformers

R

BigCode About the project

v ABOUT
The Mission
Organization
How we manage IP
Code of Conduct
How to join?
The Stack

Press

> PAGES

How to join? Search docs

How to join?

We are excited to invite Al practitioners from diverse backgrounds to join the BigCode
project! Note that BigCode is a research collaboration and is open to participants who

1. have a professional research background and
2. are able to commit time to the project.

In general, we expect applicants to be affiliated with a research organization (either in
academia or industry) and work on the technical/ethical/legal aspects of LLMs for coding

applications.

You can apply here to the BigCode project!
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OPEN FOR MOAT & MARKET DOMINANCE

Google "We Have No Moat, And Neither Does
OpenAl”

Leaked Internal Google Document Claims Open Source Al Will Outcompete Google and
OpenAl

Go II\JA\:A: ZgzzL.A:ADlDAFZAL AHMAD
Stability Al, the startup behind
Stable Diffusion, raises $101M

Kyle Wiggers @kyle_|_wiggers / 6:01 PM GMT+1 * October 17, 2022
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OPEN AS A RESPONSE TO POWER

- Open to “benefit me sol can
sell to or control thee” seems
to contradict the ethos

- "Open has been co-opted
because it's been great for
capitalism, but my own
understanding of open source |
Is as a political response to
powe r.” Image by Alan Warburton / © BBC / Better Images of Al /
- Bastian Greshake Tzovaras  °°¢?/Vedie/ceE740

(Open Humans)
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slido

What directions of "open Al"
resonate the most with you?

0 Click Present with Slido or install our Chrome extension to activate this
poll while presenting.

@jen_gineere d, CC-BY 4.0, DOI: 10.5281/zenodo.8028175


https://www.sli.do/features-google-slides?interaction-type=V29yZENsb3Vk
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFUTWVUcnBqRWRCeWlyWGZPeWtXdkNIa2tTeFpMMWJoZnBoVlBxRmxjMzBVIiwic2xpZGVJZCI6IlNMSURFU19BUEk5ODkyMzgyNjhfMCJ9
https://chrome.google.com/webstore/detail/slido/dhhclfjehmpacimcdknijodpjpmppkii

\/
o
\/
o

0’0

¢

%

L

THE STATE OF OPEN IN Al

LOOKING BACK OVER 20 YEARS

THE MULTIPLE FACES OF OPEN Al

WHO DEFINES THE FUTURE OF OPEN AI?
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6 Ursulavon der Leyen & " Sam Altman & @sama - May 22
@vonderleyen . . . A
& had a great first week of the openai world tour in toronto, DC, rio, lagos,

Glad to meet @OpenAl CEO @sama and lisbon.

Al can fuel huge progress and improve our lives.
E-EE P fun to see what people are building and get (lots of) feature requests, and

But we must mitigate risks and build trust. even fun to talk to policymakers!

To match the speed of tech development, Al firms need to play their
part.

madrid, warsaw, paris, london, and munich this week.

EU will work with global partners and stakeholders towards trustworthy
Al.

i. Sam Altman & @sama - Jun4

excited to visit israel, jordan, qatar, the uae, india, and south korea this
week!

Q 756 1 493 QO 8,513 il 982.9K |
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WHO ELSE CAN
DEFINE THE
“OPEN" IN “OPEN
Al” AND HOW?



OPEN COLLABORATIVES

Distributed, volunteer-led
teams creating alternative Al
development pathways
grounded in “open”
principles

Opportunity for more people
from different backgrounds
around the world to
participate and shape Al
production

Towards Openness Beyond Open Access: User
Journeys through 3 Open AI Collaboratives

Jennifer Ding
The Alan Turing Institute
jding@turing.ac.uk

Christopher Akiki
Leipzig University
christopher.akiki@uni-leipzig.de

Anne Lee Steele
The Alan Turing Institute

Yacine Jernite
Hugging Face

Temi Popo
Mozilla Foundation

yacineChuggingface.co asteele@turing.ac.uk temi@mozillafoundation.org

User journeys through

open Al communities

BigScience

Join Lead

Discover Contribute

Fill in Google Form Deliver core research output

SeeTwitter post from
Hugging Face Join slack

Ethical Charter Analysis working group

Attend ACL workshop. Attend aworking group
st hackathon G
Read article on TechCrunch a——
‘orWashington Post L
Github repo
Join Slack repo for anew chapteridea Ethical Research

Serve.

Identify a bug or editing fix ey
i manager of The Turing Way

aTAIWG

project

! features

project at MozFest

= Apply design skills to create
Attend aproject group s Serve as chair of the TAIWG

meeting

application onTwitter

Read article on past TAIWG.

Work on app for project
project piloting in DC interface
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OPEN COLLABORATIVES

- Distributed, volunteer-led
teams creating alternative Al
development pathways
grounded in “open” principles

- Opportunity for more people
from different backgrounds
around the world to
participate and shape Al
production

Figure 1: Geographic location of residence for 308 BigScience participants with a at least one traced
contribution. This corresponds to 38 countries. (See Section 3 for more information.)
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OPEN CONVERSATIONS

A WORKSHOP SCHEDULE
Designing for Data Rights in the Al Production Pipeline 02:00 PM = 03:00 PM
March 24

Europe/London

LINKS

Miro Board

miro.c board/uXjVMeuvLR8 -
co
=[?share_link_id=159151239611 2.

FACILITATORS
& Anne Lee Steele
@ The Alan Turing Institute
‘. Jennifer Ding

B9 The Alan Turing Institute

Yacine Jernite

Hugging Fac

moz:/fa

Powered by Panopto

Building trustworthy Al requires building public trust in how Al is developed. While the majority of Al
production/resources are concentrated within a few companies in even fewer countries, alternative spaces are
emerging for more people to participate in creating, applying, and governing data and data-generated ML models.
New initiatives such as BigScience and BigCode seek to change extractive methods of Al production, replacing
secretive web scraping with data stewardship and other data rights-affirming tools, practices, and systems.

https://miro.com/app/board/uXjVMeuvLR8=/?share link id=159151239611 43
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: BigCode

case study:

Procuring
and storing
dataset

filtering

In ThdStack Gr

In The Stack Gr-a
Hugging Face Space by
Ivwerra

Discover amazing ML apps made by
the community

Processing

and

data

Creating a
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who

Who is part of or can shape the Al production pipeline?

Educational
institutions.
Filosophers with large
research
i tech
Data historians
subjects y Academics —
Community Pedagogist
groups — .
data —
curators L
Humans
-in-the-
loop linguists
librarians
Al @
Al safety —
. Ethics
ethics committees
digital
governance
whistleblowers
civil
lawyers
human
rights creators
advocates
NGOs and
nonprofits
e.g.Sama

Drag and duplicate if you like

£
what someone else wrote .

¥4

.

corps
Moderators
CrOWd  =—
workers C-Suite
Business
people
Designer
Product research
developers Managers  engineers
data investigative
o = Journalists
scientists software
engineers
Military
industrial
complex

regulators

Companies
< National
compute
resaources funding
bodies like
g NSF
Funders
Legislators lawmakers
Bureaucrats
and
and lawmakers .
government ~—
officials
. politicians
policy
makers?
Everyonel!
r
affected eve Y:ne
communities = .ont e
internet

MozFest 2023 // Allies in Practice 45

@jen_gineered, CC-BY 4.0, DOI: 10.5281/zen0d0.8028175



who

Who is impacted by the Al production pipeline?
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What kinds of activities should be a part of the Al product
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Re-imagining the Al Production Pipeline

What kinds of activities should be a part of the Al production pipeline for/with ~ miners 2
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OPEN...

- For diverse, global
participation in Al

- To address the power
imbalance in Al and
empower those outside the
tech bubble

- To create new forms of Al
and Al production that can
benefit more

Image by Alan Warburton / © BBC / Better Images of Al /
Nature / CC-BY 4.0
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THE “OPEN" IN
“OPEN Al"?

jen ding
bbuzz 2023

jding@turing.ac.uk

51
@jen_gineered, CC-BY 4.0, DOI: 10.5281/zen0d0.8028175


mailto:jding@turing.ac.uk

WHAT DEFINES
THE “OPEN" IN

“OPEN AI"?

jen ding LONDON
bbuzz 2023 DATA, VEEK

Jding@turing.ac.uk londondataweek.org

52

@jen_gineered, CC-BY 4.0, DOI: 10.5281/zen0d0.8028175


mailto:jding@turing.ac.uk
https://www.londondataweek.org/

O
0

]
[
e

O

slido

Join at slido.com
#1516847

0 Click Present with Slido or install our Chrome extension to display joining
instructions for participants while presenting.



https://www.sli.do/features-google-slides?interaction-type=Sm9pbg%3D%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFUTWVUcnBqRWRCeWlyWGZPeWtXdkNIa2tTeFpMMWJoZnBoVlBxRmxjMzBVIiwic2xpZGVJZCI6IlNMSURFU19BUEkyOTAyOTg2MjRfMCJ9
https://chrome.google.com/webstore/detail/slido/dhhclfjehmpacimcdknijodpjpmppkii

