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OUR COMMUNITY

The Al4Society Signature Area was established in December 2019 with the objec-
tive to bring together the community of University of Alberta researchers working
on Artificial Intelligence, its applications, and its transformative implications for
our society.

Over the past 30 years, the University of Alberta has been consistently ranked as
one of the top three institutions worldwide for Al research. This record has led to
the establishment of Amii, the Alberta Machine Intelligence Institute, as one of the
three pillars of the Pan-Canadian Strategy for Al.

Building on this recognition, Al4Society has adopted a broad view of, and an inter-
disciplinary approach to, Artificial Intelligence, including the design of algorithms
and methodologies, the development of applications to address real-world prob-
lems, and the investigation of ethical and legal frameworks to guide research and
development in this area.

In its three short years of activity, Al4Society has seeded new interdisciplinary ac-
tivities that have gone on to pursue external funding; has supported initiatives that
have enriched the experience of our students; and has hosted a series of events to
engage and educate our community.

OUR OBJECTIVES
Amplify the Al-related research activities of the University of Alberta community.
Build learning capacity in Artificial Intelligence, Machine Learning, and Data Science.

Cuttivate pathways of engagement with the community at large.

Al4Society supports more

than 40 Al initiatives
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SEE ALL OUR
INITIATIVES

Tracing Conflict and
Radicalization Online

FORUM

Denilson Barbosa

Rockwell, Geoffrey
Stroulia, Eleni
McQuinn, Brian
Oleksandr, Pankieiev
Stepnisky, Jeffrey

Science - Philosophy
Politics
Compared to machines, human ex-
perts have very limited bandwidth
for information processing but
much deeper domain knowledge,
flexibility, and creativity. Our project
seeks to develop Al tools to maxi-
mize the human potential in under-
standing conflict by helping with
heavy lifting task of gathering and
organizing potentially interesting
data online, freeing the experts’ time
for the deeper analysis that they do
best. Our ultimate goal is to create a
leading and state-of- the-art global
platform to share tools, data, and
models — both created by us and
contributed by other innovators.

Human-in-the-loop
software for improving
latent fingerprint
identification

FORUM

Mattew Taylor

Miguel A. Medina-Pérez
Devin Laforce

Science - ITESM - EPS

Automated methods for identify-
ing latent fingerprints have grown
in popularity in the past years. New
challenges have emerged that im-
pede the marking of basic features
needed to represent fingerprints. The
absence of two features can make
a fingerprint no longer identifiable,
creating barriers to the implementa-
tion of automated methods. We are
developing an Al-enabled system to
improve feature labelling for latent
fingerprint identification. The system
will predict the impact of including
or not including certain features for
a latent fingerprint identification sys-
tem. The project seeks to develop
a tool that can be used to support
trained fingerprint examiners and in
the training of individuals with little
or no experience in the field.

Machine Learning
to Rapidly Detect

Drug-Resistant Human

Fungal Pathogens

Daniel Charlebois

Dingle, Tanis
Goebel, Randy
Newby, Jay
Guthrie, Joshua
Shankarnarayan, Shamanth

Physics - Science

Healthcare professionals must
quickly identify pathogens to initi-
ate prompt antimicrobial therapy to
patients and to contain their spread
within the hospital and community
at large. However, drug-resistant
pathogens can be notoriously diffi-
cult and time consuming to identify
using traditional diagnostic tests.
We are developing machine learning
models to detect drug resistance in
fungal pathogens from patient sam-
ples. These machine learning mod-
els are anticipated to detect drug-re-
sistant pathogens more rapidly and
accurately than the currently avail-
able diagnostic methods.

Crowdsensing-based
Assessment of
Wildfire-related Risks
and Hazards

FORUM

Mustafa Giil

Beverly, Jen
Nykiforuk, Candace

Engineering - ALES
School of Public Health

The overarching long-term objec-
tive of this initiative is to develop a
novel technology for assessment
of wildfire-related risks and hazards
through crowdsensing, which is a
useful tool for obtaining informa-
tion about various phenomena from
large areas in nearly real time. We
will develop a unique crowdsens-
ing-based technology by employ-
ing crowdsourced image data from
in-vehicle cameras analyzed with Al,
computer vision, and image analy-
sis with deep learning.

Al4Buzz: Pulse Check
for Canada’s Energy
Conversations

Lianne Lefsrud

Barbosa, Denilson
Gehman, Joel
Stroulia, Eleni
Hollis, Geoff
Boucher, Jean-Christophe
Gutierrez Gutierrez, Candelario

McQuinn, Brian
Westbury, Chris
Winter, Jennifer

Millia, David

Engineering - Science
Business

Social media platforms are public
venues where conversations about
issues of public interest take place.
These online conversations have
real world impact. The project ob-
jective is to understand the vocab-
ularies, speakers, interlinking of
conversations, associated topics/
themes, and make this all public to
draw these narratives together and
support solutions-based policy con-
versations.
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Smart
Buildings

<

Eleni Stroulia

Ardakanian, Omid
Guzdial, Matthew
Hegde, Nidhi
Li, Ryan Yunwei
Musilek, Petr
Nikolaidis, loanis
Oliver, Mariléne
Taylor, Matthew
White, Martha

Science - Engineering - Arts

The digitization of building informa-
tion has the potential to transform
the way professionals design, con-
struct and operate facilities and the
way occupants interact with them.
The objective of the Smart Build-
ings collaboratory is to engage in
research towards improving the
planning, design, construction, op-
eration, and maintenance of build-
ings, to increase occupant comfort
and decrease energy consumption
and costs.

The Social Life of
Cinema During COVID

FORUM

Deb Verhoeven

Coate, Bronwyn
Eltham, Ben
Glaser, Vern
Loist, Skadi
Moore, Paul

Prommer, Elizabeth

Dadlani, Aresh

Jones, Pete

Arts - Business

Using the Kinomatics Showtime
database we are seeking to un-
derstand how cinemagoing - as a
relationship between films, ven-
ue locations and audiences, was
affected by the global spread of
COVID-19 We have collected data
that describes all movie showtimes
and cinema locations for all films re-
leased in the majority of global juris-
dictions between November 2019
and June 2021 inclusively. This
period is particularly interesting be-
cause it covers the onset and diffu-
sion of COVID-19 around the world.

Construction
Supply Chain Analysis
on Forecasting the
Demand for Small
Equipment, Tools, and
Consumables for

Industrial Construction

Projects

FORUM

Simaan Abourizk

Akhmetoy, lldar
Wu, Lingzi

Engineering - Science

This proposed research aims to
improve the construction supply
chain's efficiency, resilience, and
agility by providing a data-driven
forecast solution for small equip-
ment, tools, and consumables
throughout an industrial con-
struction project’s lifecycle. The
proposed research is expected to
provide insight into the historical
demand for small equipment, tools,
and consumables before and during
the construction project.

Application of Face
Recognition
Methodologies for
Antibody Selection for
COVID-19

Maral Aminpour

Marcolin, Federica
Tuszynski, Jack

Science - Engineering
Physics

Protein interactions (PPIs) play an im-
portant role in a wide range of biolog-
ical processes. They are involved in
the principal activities and pathways
at the cellular level, making them
promising targets for drug discovery.
The SARS-CoV?2 spike protein plays a
key role in mediating virus—cell fusion
and the integration of the SARS-CoV2
virus into host cells. Our proposed
project aims to develop a platform
to facilitate repurposing of available
antibodies to treat COVID-19 through
identification of a novel protein—pro-
tein interaction protocol.

Reinforcement Learn-
ing for Safe Handover
between Humans and
Autonomous
Vehicles in Complex
Environments

Ehsan Hashemi

Taylor, Matthew
Melek, William

Engineering - Science

Autonomous vehicles with various
levels of high and full automation
are revolutionizing Intelligent Trans-
portation Systems (ITS) in terms of
safety, energy consumption, and
how humans interact with their
cars. During these safety critical
handover transitions between the
human and autonomy, the vehicle
knows little about the human’s ca-
pability/prediction, and the human
is unaware of the vehicle's handling
capacities, thus, could take actions
that deteriorate the stability and im-
peril the safety of passengers and
pedestrians.
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UNESCD Werking Group on information Accessibility
[WGIA) Hosts 3rd Artificial intelligence for Information
Accessibility (AHIA) Conference (Vi riwal)

unesco

Infarmation for All

Al41A

ARTIFICIAL INTELLIGENCE FOR
INFORMATION ACCESSIBILITY

2022

In observance of Infernational Day for
Universal Access to Information (IDUAI]
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PRECISION
HEALTH

Season 2

How will Al shape society and how will so-
ciety shape Al? Al4Society Dialogues talks
to leading researchers across the disci-
plines at the University of Alberta, a glob-
al leader in artificial intelligence research.
The podcast explores how researchers are
constructing and using Al in the course
of their work and examines opportunities,
challenges and concerns as Al becomes an
increasingly prevalent aspect of our world.

Season 1

Al4Society Dialogues

AlaSociety Dialogues with:

Jana

and Disorders / Rehabiltation
University of Alberta.

AiaSociat Diiogues with:
Jacob
Jaremko

AssisantProessor

Facutyof Medicne & Dertsty

Radol \wv&l)-ag ostic Imaging
rsity of Alberta

In collaboration with:
Season 1: Kule Institute for Advanced Study - KIAS

‘Al4Society Dilogues wit:
Jonathan
Schaeffer

Full Professor
‘Computing Science / Science

Al4society Dialogues with:
Nidhi
Hegde

R conputngScience! Scirce
iy of A

AleSociety Diaogues it
Alona
Fyshe

Agsisant Prfessor
Cnmpt g Scie
ity of

Ai4SocielyDisagues with:
Adriana
Rios Rinco

Al4Society Dialogues with:

Michael
Bowling

AlaSociety Dialogues with:

Aty Diaogues with:
Daniel
Baumgart

FulProess
Factycf Modi e & Dentity
Unversiy of Albera

Bo
Cao
.

Psychiatry / FolD.
University of Alberta

AlaSociety Dialogues with:

Cathy
Adams

AlaSociety Dialogues with:

Jennifer
Raso

Assistant Professor

Law
University of Alberta

Season 2 with Precision Health Signature Area

AlaSociety Dialogues with:

Adam
Kinnaird

Assistant Professor
Faculty of Medicine & Dentistry
University of Alberta

AlaSociety Dialogues with:

Padma

“Uniersny of Alberta

‘Al4Sociaty ilogues it
Francois
Bolduc

- ooy
UL Facury o Meaiene & bentsty
Uriersof Abara
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Deb
'= < ! Verhoeven
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ooty ofArs

ns & Gender Studies

O rersty of Avers
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Nilanjan

Faculty of Science
University of Alberta
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Mariléne
Oliver

Assistant Professor

‘Arts and Design
University of Alberta

AldSociety Dialogues with:
Michael
Frishkopf

Full Professor

Music/ Arts.
University of Alberta

AlaSociety Dialogues with:

Richard
Sutton

Full Professor
Computing Science / Science
University of Alberta

Knowledge Mobilization
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SEE ALL OUR THEMES
AND PROJECTS

1. Al for Construction and Smart Buildings

The impressive advances we have been witnessing in sensing and control technologies (un-
der the general “Internet of Things” banner) coupled with new machine-learning methods for
modeling, predicting, and controlling the behaviors of complex dynamic systems offer a com-
pelling opportunity for the construction industry.

(1) Today's buildings are complex cyber-physical systems, with a variety of sensors emitting
data based on the building usage and controllers managing their heating, ventilation, air con-
ditioning, lighting, major appliances, and access control systems. Funded by CFI-JELF, Stroulia,
Ardakanian, and Musilek are working to “Transform a Century-Old Building into a Smart-Build-
ing Living Lab" (https:/www.ualberta.ca/folio/2022/09/researchers-aim-to-turn-century-old-
building-into-a-model-of-smart-energy-use.html).

(2) Construction projects also stand to benefit from Al Building on the record of the Centre for Innovation in Construction, and fund-
ed by NSERC through an Alliance grant, Abourizk, Mohamed, Gonzalez-Moret, Stroulia are working to on a comprehensive, simula-
tion-based platform capable of integrating a variety of data streams, considering multiple aspects of project performance, and support-

ing important decisions across the entire lifecycle of a construction project, so that in to improve project performance and increase
competitiveness.

2. Al for Health

The potential of Al to revolutionize health cannot be over-estimated.

(1) The Computational Psychiatry group (https:/ai4society.ca/computational-psychiatry), led by Russ
Greiner, applies advanced computational methods from machine learning, data science, and data min-
ing to the problems of psychiatric diagnosis and prognosis.

(2) Biophysics researcher, Daniel Charlebois, is leading a team of researchers developing machine
learning models to detect drug resistance in fungal pathogens from patient samples. These machine
learning models are anticipated to detect drug-resistant pathogens more rapidly and accurately than
the currently available diagnostic methods.

(3) Led by Daniel Baumgart, an interdisciplinary team of researchers, including Geoffrey Rockwell,
were awarded a NSERC CREATE program entitled “From Data to Decision (FD2D) - Digital Transforma-
tion and Artificial Intelligence from Data Value Chain to Human Value)” (https:/fd2d.org).
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SEE ALL OUR THEMES
AND PROJECTS

3. Al for FinTech

A team established through a seed grant by Al4Society -Avdis and Scholnick (Business), Frei (MSS), and
Hegde (CS) - were awarded a SSHRC Insight grant entitled “Financial markets, information extraction, and
artificial intelligence” to study the interplay between algorithmic decisions and the socio-economic envi-
ronment, examining questions such as (i) How do outcomes of algorithms affect financial markets and the
economy? (ii) How does a machine think differently from a human and what are the consequences of this
difference? (iii) How does bias in machine learning and the underlying data affect outcomes? and (iv) How
do economic agents value privacy and how does Al affect this valuation?

4. A1 for Social Media

The Centre for Artificial Intelligence, Data, and Conflict (CAIDAC - https:/www.tracesofconflict.com), led by
Dr. McQuinn (URegina), in collaboration with Drs. Taylor, Barbosa, and Stroulia (CS), studies how social media
1s transforming conflict, disinformation, and democracy. Numerous proposals by this team are currently be-
ing adjudicated.

5. Responsible Al
The societal implications of Al are the focus of several international institutions, both academic and not-for-profits. We have es-
tablished collaborations with The Ethics of Innovation group within “Alberta Innovates” led by Tammy Mah-Fraser (https:/alber-
tainnovates.ca); the Responsible Artificial Intelligence (RAI) CREATE program at TMU (https:/rai.rnet.ryerson.ca); the (formerly Al
Global) Responsible Al Institute (https:/www.responsible. ai); The UNESCO Information For All Programme (IFAP) Working Group on
Information Accessibility (WGIA - https:/www.unesco.org/en/ifap/information-accessibility); Grenoble’s Multidisciplinary Institute
in Artificial Intelligence (https:/miai.univ-grenoble-alpes.fr); the Center for Digital Ethics and Policy (CDEP - https:/www.luc.edu/
digitalethics) at Loyola University Chicago; and the Weizenbaum Institute for the Networked Society in Berlin (https:/www.weizen-

baum-institut.de/en).

6. Implementation Science

The Forum platform underlying the Al4Society website and back-end repository enables and supports im-
plementation-science projects, knowledge mobilization of research outputs, social promotion of ongoing and
past research initiatives, overall administrative oversight and project management, as well as outreach and
public organizational features. Multidisciplinary Institute in Artificial Intelligence; the Center for Digital Eth-
ics and Policy (CDEP) at Loyola University Chicago; and the Weizenbaum Institute for the Networked Society
in Berlin.
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‘The School of Education at Michener and the Vector Institute are
excited to announce Accelerating Al from Practice to Change, a virtual
half-day program to help transform the skill set of clinicians and health
leaders. This educational program will feature presentations from
speakers to challenge leaders to enhance their knowledge, skills, and
expertise to accelerate the power of Al to transform the quality of care
and improve patient outcomes. As part of the Accelerating the
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participants will receive a certicate of attendance.
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