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The proportion of older adults (aged 65 and older) worldwide has been increasing steadily
over the past 40 years. In Canada, it has been projected that seniors will represent up to
25% of the total population by 2036. Mobility is a crucial indicator of functional status,
and a predictor of quality of life and longevity; hence, it is often called the sixth vital sign. 4 All the numbers 9 Notable Awards
Recent advancements in mobile technologies, artificial intelligence, embedded and sensing
devices create exciting opportunities to address mobility challenges faced by the aging 5 ]
population. The NSERC-funded sSMAP CREATE program is a multi-university, multi- Research Projects 1 O Network Community
disciplinary program aiming to foster a world-class, collaborative training environment and
provide highly qualified personnel with unique experiential training opportunities centered
around technologies and best practices for smart mobility for the aging population. 6 Seminars 1 1 Upcoming

7 Events
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We take a multi-disciplinary approach to address mobility challenges faced by the aging
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Executive Message

Message from the executive team members

We are delighted to present the annual report for the SMAP CREATE program,
highlighting ourremarkable achievements over the pastyears. Firstand foremost,
we are thrilled to report thatthe SMAP CREATE program has not only metbut, in
many cases, exceeded its HQP (Highly Qualified Personnel)training targets. We
have successfully created two course modules, hosted two public symposiums, and
organized a multitude of research seminars.

Akey strength of ourprogram lies in its collaborative nature. With active
participation from differentdisciplines and three esteemed universities—
McMaster University, University of Manitoba, and University of Windsor—we have
created a dynamic community of scholars, researchers, and industry professionals.

We are also pleased to highlightthatourtrainees have received national and
university scholarships/awards, a testamentto their exceptional achievements and
contributions to theirrespective fields. Furthermore, ourgraduates have been
successfully placed inindustry positions, leveraging theiracquired skills and
knowledge to make significantimpacts.

The sMAP CREATE program has been instrumental in fostering new collaborations,
some of which have resulted in securing additional research grants. These
successes furtherreinforce our program's reputation as a leaderin our field,
showcasing the innovative and impactful work being conducted by our program
participants.

We would like to extend our heartfelt gratitude to all the members, trainees, staff,
the advisory committee, and community members who have wholeheartedly
contributed to the success of the SMAP CREATE program. Itis yourcollective
commitment, dedication, and creativity thathave shaped our program's
achievements and ensured its continuedgrowth. As we eagerly look towards the
future, we are excited about the productive yearthat lies ahead.

EXECUTIVE TEAM MEMBERS

Dr. Rong Zheng
McMaster University

Dr. Qiyin Fang
McMaster University

Dr. Rasit Eskicioglu
University of Manitoba

_———
e

Dr. Tricia Breen Carmichael
University of Windsor
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Project Highlights

RESEARCH PROJECTS

Smart Home

RESEARCHERS | Qiyin Fang and Ahreum Lee

FUNDING SOURCES | CFI (and the Provincial partner: ORF-RI). Specific projects are funded
by NSERC, AGE-WELL, and McMaster

PROJECT | The Westdale Smart Home project is a revolutionary initiative aimed at helping
senior citizens who are struggling to live independently. The project involves installing
various sensing devices in a renovated house that monitor the movement and health of the
residents. With servers located in the basement, Bluetooth relay units in every room, and
real-time urine analysis in the toilet, the technology is designed to detect any anomalies in
the behavior and health of the occupant, and alert caregivers or medical professionals to
intervene before the situation worsens. The sensors monitor movements in the house and
detect any erratic behavior that could signal impending cognitive or dementia issues.
Additionally, medication usage can be monitored to ensure thatit is being taken as
prescribed.The Westdale Smart Home project is a bold attempt to leverage information
technology, wireless communication, web-based technologies, and autonomics to develop
cost-effective solutions for senior citizens' health and wellness. The innovations developed
through this project aim to help older adults lead independent lifestyles and detect early
symptoms of diseases, leading to early treatment. Ultimately, the Westdale Smart Home
project has the potential to revolutionize how we care for senior citizens and improve their
quality of life.

Human Activity Recognition and Assessment

RESEARCHERS | Yujiao Hao, Loyung Liao,

Andrew Mitchell, Xijian Lou, and Gaole Dai

FUNDING SOURCES | NSERC Discovery and

NSERC CREATE

PROJECT | The use of inertial measurement unit (IMU)
sensors to monitor elderly mobility status is becoming
increasingly important as the global population aged 60
years or over has doubled since the 1980s. Canada is
one of the countries facing the highest increase of
senior population, which requires healthcare institutions
to explore novel solutions to tackle this aging-related
challenge. Wearable IMU sensors represent a promising
solution to accurately analyze the mobility and activity
of older people, which is critical for primary care
providers, such as physicians and caregivers. To that
end, a team of experts in deep learning and kinesiology
have proposed a comprehensive framework that
combines machine learning approaches with IMU and motion capture data to estimate three -
dimensional knee joint kinematics. The objective is to predict gait kinematics of healthy
adults and individuals with movement disorders with high accuracy and low cost. This
approach has the potential to improve the traditional and expensive kinematic estimation
procedures and become more accessible for clinical patients. The researchers aim to analyze
data from IMU sensors worn by elderly people to provide primary care providers with an
accurate assessment of their mobility status. To overcome the data shortage limitation and
improve the performance of the machine learning model, the team proposed incorporating
two learning paradigms: meta-learning and multi-task learning. Moreaver, the researchers
plan to simulate IMU data from motion capture and video data, which has proven to be
abundant and a viable alternative to conventional IMU data collection. This approach has
demonstrated up to 40% improvement in accuracy compared to the baseline model on various
datasets. This project has the potential to lay a foundation for a comprehensive, flexible, and
low-cost biomechanical data estimation framework for assessing gait in healthy adults and
people with movement disorders. This approach would enable patients and clinicians to
easily monitor movement and promote health, thereby reducing the burden of
musculoskeletal disorders on the national healthcare system.




Project Highlights

RESEARCH PROJECTS

Annotating Virtual Tai Chi Instruction to Improve

Learning Outcomes for Older Adults

RESEARCHERS | Natasha Malik, Andrew Mitchell, Longyun Liao, Janelle Gravesande,
Bruce Thong, Paula Gardner, Lisa Carlesso, Brenda Vrkljan, and Rong Zheng

FUNDING SOURCES | Catalyst Grant from McMaster University's Institute for Research

on Aging (MIRA) and NSERC funded Smart Mobility for the Aging Population (sSMAP)
CREATE Program at McMaster University.

PROJECT | We conducted a focus group study in order to design and evaluate annotations
that could be used to improve online Tai Chi classes. We were inspired by modern computer
vision techniques including human pose estimation, human activity recognition, and object
segmentation to design visual annotations that can be overlayed on an instructor's video
during live Tai Chi classes to improve participant understanding and engagement, witha
particular focus on older adult Tai Chi practitioners. The focus group, which consisted of
older adults with varying levels of experience with online Tai Chi classes, contributed both
their feedback and their ownideas to our annotation designs. We were also joined by a Tai
Chi instructor wha runs online Tai Chi classes for older adultsin the McMaster community;
they contributed their expertise to our annotation design, and recorded the demonstration
videos we used to showcase our annotations. In addition to the particular annotations we
developed and evaluated, we also learned valuable guidelines that we can use to design
other annotations in the future.

FuSeARTHRO - Functional Severity Assessments

for Joint Arthroplasties \ N

RESEARCHERS | Dylan Kobsar, Matthew
Ruder, Ese Orogun, Fatima Gafoor, Monica
Malek, Anthony Adili, Kim Madden, Vickas
Khanna, and Habeeb Khan

FUNDING SOURCES | Labarge Catalyst
Grant in Mobility in Aging, Canadian Frailty
Network— Early Career Researcher Progran
PROJECT | Osteoarthritis (OA) is a disease that can cause significant pain and
disability, particularlyin older adults. It commonly affects the knee and hip joints,
leading to difficultiesin daily activities, especially walking, and negatively impacting
quality of life. The ultimate treatment for advanced OA is joint replacement surgery,
with over 100,000 surgeries performed annually. However, little is known about how the
differing functional severity of these patients, including their functional and
biomechanical ability to perform general movement tasks (e.g., standing, walking, rising
from a chair, stair climbing, etc.). Similarly, there is limited information on the changes
in this function during the extended waiting period or following the surgery. Recent
technological advancements, such as motion capture systems and wearable sensors,
provide an opportunity to gather crucial information in this regard, yet limited research
has directly utilized such information. Therefore, the main objective of this research
project is to gather functional movement data, both in-clinic and in free-living
environments, using cameras and wearable sensors. This data will be collected
alongside information on pain, quality of life, and other clinical and surgical outcomes,
aiming to create a more comprehensive profile of the functional severity of patients
seeking joint replacement surgery for knee and hip osteoarthritis at the St. Joseph's
Healthcare Hamilton orthopaedic clinic. By doing so, this project will enhance our ability
to monitor changes in functional severity and determine whether these changes are
linked to surgical outcomes or treatment success. This research project aims to improve
our understanding of the functional severity of patients with knee and hip osteoarthritis,
both before and after joint replacement surgery, by utilizing state-of-the-art
technologies such as motion capture systems and wearable sensors to collect
comprehensive movement data.




Project Highlights

RESEARCH PROJECTS

Cognition, frailty, and falls: Should they be part of

fracturerisk assessment?

RESEARCHERS | Ahreum Lee and Alexandra Papaioannou

FUNDING SOURCES | CIHR (Canadian Institutes of Health Research)

PROJECT | This study aimed to investigate the association between cognition, frailty,
and falls and self-reported incident fractures in community-dwelling mid- and older
adults aged 45 year and older in Canada. Participants from the Canadian Longitudinal
Studyon Aging (CLSA) who completed the baseline assessment and the three-year
follow-up questionnaires were included (n=26,982). Baseline cognitive measures,
frailtyindex, and self-reported incident fallsin the last 12 months were compared
between those with and without self-reported incident fractures in the last 12 months.
Multivariable logistic regression, adjusted for covariates, was used, and
multicollinearity and interactions between cognition, frailty, and falls were examined.
Participants who experienced incident fractures had similar cognition scores, but
higher frailty index scores and greater percentage had fallen. Higher frailty index
scores were associated with an increased risk of incident fractures in participants of all
ages and those aged 65 or older. Falls in the past 12 months were associated with
incident fractures in participants of all ages but not in those aged 65 or older. No
multicollinearity and interactions between cognition, frailty, and falls were found.
Given the relatively young age of the cohort, caution should be exercised when making
inferences for individual older than 65 years.

Benefits of Additive Noise in Composing Classes
with Bounded Capacity

RESEARCHERS | Alireza Fathollah Pour and Hassan Ashtiani

FUNDING SOURCES | NSERC Discovery, NSERC CREATE

PROJECT |Many machine learning systems that are used to monitor the health and
well-being of elderly individuals work based on analyzing time-series. For example,
the heart rate, location, posture, body temperature, and other signals are used during
a time interval to detect a pattern. Popular approaches for learning these patterns
include Recurrent Neural Networks (RNNs). But can we guarantee the performance of
these machine learning models? Namely, if the model works well on a few subjects,
can we argue that it will work well on the future subjects? How many training
samples do we need to establish such guarantee? We developed a whole new theory
to establish tighter sample complexity bounds for a variety of such models. For RNNs,
our sample complexity bound depends logarithmically on the length of the input
sequence while the state-of-the-art bounds were super-linear. The key idea here is to
add a little bit of noise while composing layers of the architecture. Intuitively, this
makes it hard for the network to "memorize". However, noisy neural networks are
now probabilistic functions and require a whole set of new tools to be analyzed. Our
theory established such tools, and our experiments show that these bounds can be
tighter than the best-known bounds in the literature.




Project Highlights

COURSEPRQJECTS

This unique course brought togethera group of eight students and six co-designers to
develop cutting-edge solutions for mability challenges faced by olderadults. Through
collaboration and hands-on work, they created prototypes and algorithms designed to
improve quality of life and help supportindependent living foraging populations.
Two of the resulting innovations were Pathfinder, a motion detecting smart LED
Guidance Systemand the Safer Walker project.

Safer Walker

In this project, Longyun Liao, Fang Ye, and Connor Posthumus aimed to create a functional
smart walker, addressing the issues with conventional walkers. The project achieved this
by completing three milestones - establishing exploratory data, connecting it with
explanatory data, and establishing an actuation method. Through a hybrid research model,
the team conducted a questionnaire to identify user needs, followed by data collection
using pressure sensors and BMFLC filtering to form a gait analysis. With this data, the
team established an actuation method - an audio and visual alert - that would
communicate the gait status to users. With the end result being a functional smart walker,
this project holds real-world application for those with mability limitations.

Pathfinder
Night Light System

Guha Ganesh, Jessica Rauchberg,
Fiona Madden, Dennis Baker and Len
Collins designed a modularized and
customizable night light system to help
older adults to navigate indoor
environments at night. This project
aimed to enhance the nighttime mability
and safety of visually impaired older
adults in long-term care facilities. The
system autonomously operates lights by
adjusting their brightness and correlates
color temperature (CCT) based on
ambient light conditions and the time of
day.

Gait-Based Fall Prediction

Zaryan Masood, Abu llius Faisal, Yujiao Hao, Bob Baber and Al Kruzins designed a
signal process algorithms and a machine learning model to predict fallers and non-
fallersbased on gait information collected from IMU sensors.




Research Projects

UNDERGRADUATE SUMMER PROJECTS I Taylor Kramer

PROGRAM | Mechanical & Biomedical Engineering, level 4
PROJECT | Often the first sign of osteoporosis in an older
adult is the presence of a vertebral fracture. Currently those at
risk are identified using a single measure from DXA scans, but
this has not been very successful at identifying those at
greatest risk (who should receive interventions) of these
injuries. Taylor is working on applying image processing

. techniques to lower spine scans to better predict which older adults may be
Dahlia THY' or most vulnerable to vertebral fractures.

. SUPERVISOR | Rong Zheng

PROGRAM | Mechanical & Biomedical Engineering, level 3
PROJECT | Dahlia is engaging in a research project focusing
on the development of a mobile app for head-related transfer
function (HRTF) measurements. She believes this app will
influence the way we experience sound.

The sMAP CREATE program Summer Students Initiative offers valuable opportunities
for undergraduate research assistants to make a difference in the lives of the aging
population. Through this program, students are provided with partial financial support
and guidance from experienced mentors as they work on innovative projects during
the summermonths.

Aiden Delaney

SUPERVISOR| Cheryl Quenneville

PROGRAM | Mechanical & Biomedical Engineering, level 4
PROJECT | The factorsinfluencing osteoporosis, its
progression, and hip fracture risk are multifaceted and complex.
Using data from CaMOS (Canadian Multi-centre Osteoporosis
Study) and the CLSA (Canadian Longitudinal Study on Aging)
offersa unique opportunity to assess individuals risk of fragility
hip fractures over time, and to examine what factors contribute

El ham Al m0| | to an individuals risk and who responds best to what interventions. Aiden is
SUPERVISOR | Dylan Kobsar using statistical techniques and apply our previously-developed hip image
PROGRAM | Life Sciences Honours, level 3 processing algorithm to understand how osteoparosis progresses in older adults,
PROJECT | The project aims to use gait analysis to improve and how best to slow it.

treatment for osteoarthritis (OA). The use of Al-driven motion
capture and wearable sensors now allows for gait data to be
collected easily in and out-of-clinic. However, it is important to
optimize the data collected and how it is presented to clinicians
and patients. The project will assess the perspectives of
clinicians and OA patients through a survey and focus group
session to gather and integrate their unique perspectives. The ultimate goal is to
support the wider implementation of precision medicine technologies in treating OA
in Canada. Ms. Almoli will work directly with the team of researchersand clinicians
at the Fracture and Orthopaedics Qutpatient Clinic at St. Joseph’s Healthcare
Hamilton to collect and analyze the data.

Luxsa Nanthakumaran

SUPERVISOR | Rong Zheng

PROGRAM | Electrical & Biomedical Engineering, level 3
PROJECT | This project aims to improve experiences with
online Tai Chi classes by implementing real-time annotations
on a server backend and overlaying them on streaming videos.
Several useful digital annotations were identified through

| extensive focus groups. These annotations include highlighting
| body postures, balance, footwork and directionality.




MUSIC AND MOVEMENT: BEHAVIOURAL AND BRAIN
RESPONSES TO RHYTHM

Moving to music is a spontaneous and natural activity for most of us.
Much of our movement is synchronized to an underlying pulse, or
‘beat’ that we sense in the musical rhythm. Here | will discuss how
areas of the brain that control movement also respond when we hear
rhythm or feel the beat, and the potential held by musical therapies
for helping aid mobility inthose with degenerative neurological
diseases suchas Parkinson's disease.

March

INNOVATIONS IN SMART HEALTHCARE TECHNOLOGIES

Smart technologies interact with people by tightly integrating sensing,
communication, and computation with human objects. Through digitalizing
the human body, living behavior environment, and medication, smart
health technologies can advance the management of healthcare, augment
human performance, illuminate the emerging socio-technological
landscape, and eventually enhance the quality of life. In this talk, | will
report our research practice on smart health in the past decade, from
childhood disease (e.g., Autism screening) to elderly care (e.g., Parkinson’s
Disease, Post-stroke rehabilitation, and ADRD care) and something in-
between. Also, | will provide an overview of our ongoing effort to address
the challenges at the convergence of technologies, systems, data, and

applications in the field of smart health.
Febuarny,

A LAKE MANITOBA FIRST
NATION AND COLLEGE OF

REHABILITATION SCIENCES PARTNERSHIP

Kiga mamo anokimin onji minoayawin (Anishanaabe for “We will work
together for health and wellness”) is apartnership between the College of
Rehabilitation Sciences (CoRS) and several Manitoban First Nation
communities. This presentation will describe one project in this partnership
in Lake Manitoba FirstNation, funded by the Canadian Frailty Network. The
focus of the project was to promote elder (older adult) health, with a focus
on physical health. We will describe the project’s process to date. This
includes the co-design process for the development of the project, program
implementation that promoted reciprocal learning between physical and
occupational therapy students and community elders, the perceived impact
of the program, & plans for promoting sustainability of community physical
health

MOBILITY, ACTIVITY, AND EXERCISE IN AGING: POWERFUL
MEDICINE FOR AN AGING BODY Inthe past century, we have added 30
years to human lifespans. What we have not done is add a similar number of
‘healthy” years or a period we refer to as healthspan. While nobody would
expect not to age, the question is how we extend a person’s healthspan.
Despite substantial advances in the end-stage treatment of diseases, a
fundamental axiom is that personal and community mobility are strongly
associated with healthspan, including improved health-related quality of life.
In my talk, | will cover some of the evidence that physical activity (and
exercise) is ‘medicine’ and that we need to develop strategies that hamess
innovation to promote physical activity, to enhance mobility inolder persons.

MULTISENSORY AND COGNITIVE INTERACTIONS SUPPORTING MOBILITY IN OLDER ADULTS
As we move through the world, our brain has the extraordinary task of
seamlessly integrating information from across our various sensory systems
including, vision, audition, our muscles and joints, and the acceleration
detectors in our inner ear (vestibular). By optimally integrating these sensory
inputs, this allows us to estimate self-movement parameters such as speed,
distance, and heading direction with greater precision than any one sensory
input alone. My research program is aimed at quantifying how these multiple
sensory inputs are integrated in the brain and how this supports behaviours
such as walking and driving. Our research exploits the unique benefits of basic
perceptual/psychophysical tasks and employs state-of-the-art simulation and
Virtual Reality (VR) technologies to develop models of multisensory self-
mation perception during basic and mare realistic behaviours.

DESIGN OF ELASTOMERIC MATERIALS & EMBEDDED SENSORS FOR MEDICAL DEVICES &
SMART PROSTHETICS Materials engineers face various tasks that require
multidisciplinary approaches to solve specific problems. While every task of a Ja/mm/vg/
materials engineer must prioritize the performance of the overall system while
considering economic perspective, problem solving requires deep
understanding of chemistry, physics, and other engineering disciplines
including mechanical, electrical, and chemical. My research group solves
problems related to soft materials with high toughness, such as gels,
elastomers, and textiles. These materials can accommodate extensive
dimensional changes during operation, and thus are often employed in the
wearable healthcare devices and medical instruments, along with many other
engineering applications.

New CONSIDERATIONS FOR USING

WEARABLE TECHNOLOGY OUTSIDE THE LABORATORY
Wearable technology has been quickly adopted among researchers and

practitioners to capture movement in the real-world conditions to improve
clinical practice and advance research. However, several methodological
considerations are important to understand considering the large amounts
of data produced by wearable devices could easily change from an
opportunity to liability. This talk will focus on some unexpected challenges
and new opportunities for recording wearable data in real-world settings
and our approach for developing a set of best practices for analyzing
movement outside of the lab.




SMAP Networking Session

On June 17, 2022, a Networking Session at McMaster University was held to encourage

collaboration opportunities between trainees and researchers. Two $500.00 sMAP awards
were awarded to SMAP students Sophini Subramaniam, PhD trainee and Zaryan Masood.,
MSc trainee. Student trainees were asked to complete a questionnaire on suggestions for

future networking events.

Lab Crawl 2022

On December 2, 2022, a Lab Crawl
was held in person at McMaster
University. SMAP trainees and
faculty had the opportunity to learn
about our ongoing projects and
what each of our labs have to offer.
The event Introduced SMAP
trainees to ideas for observation
opportunities.

sMAP Public Symposium 2022

The 2nd Public Symposium was held in-person at McMaster University on July 28, 2022.
sMAP trainees, and their supervisors from McMaster, Winnipeg and Windsor University

P|tCh Your PrOJeCt had the opportunity to network and meet each other in person for the first time. The
keynote speaker at the SMAP Symposium 2022 was Dr. Jamal Deen (McMaster

The McMaster Institute for Research on Aging welcomed participants to the highly University) “Wearable Sensors for Ubiquitous-Healthcare and Active Aging. Other

anticipated return of the in-person MIRA trainee Network's Pitch Your Project event at the speakers from McMaster University were Dr. Cynthia Lokker, “Clinical validation of

Phoenix. On April 6, 2023, from 2 - 4 p.m., MIRA trainees and the McMaster research mHealth applications”; Dr. Cheryl Quenneville, “Preventing osteoporotic fracturesin older

community gathered for a networking and knowledge exchange experience. The event adults by engineering a better diagnosis”; Dr. Qiyin Fang, “McMaster Smart Home for

provided a platform for trainees working on aging research from all McMaster Faculties to Aging-in-Place (SHAPE)".

showcase their work through concise “three-minute thesis” style presentations.

1
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Alumni

Xijian Lou, M.Sc. Graduate

| am a software engineer in the gaming industry. | graduated from
McMaster University and the sSMAP program in November of the
previous year, an experience from which | derived substantial
benefits. My research project focused on the intersection of Deep
Learning and Human Pose Estimation, specifically centered around
employing IMU (Inertial Measurement Unit) to estimate lower limb
joint angles using a ConvLSTM (Convolutional Long Short-

Term I\/Iemory) network. Throughout the SMAP program, | had the opportunity to explore
various related disciplines through engaging courses and seminars. One noteworthy

Guha Ganesh, M.Sc. Graduate

I'm absolutely delighted to share my testimonial, showcasing the
incredible impact of the SMAP program and the invaluable
experiences | gained during my time as a graduate student. | proudly
completed my Master of Applied Science in Biomedical Engineering
in Fall 2022. Currently, | am working as the Lead Hardware Design
Engineer at PROVA Innovations Ltd., an exciting early-stage medical
device manufacturer based in Hamilton.

The sMAP program played an important role in shaping the trajectory of my career, aspect of my academic journey involved collaborating with fellow classmates from
providing me with benefits that continue to fuel my professional growth. What truly kinematics and health science backgrounds on the development of a visual guiding
stood out for me was the program’s emphasis on project-based learning and its system tailored for the elderly population. This collaborative effort provided me with a
incredible multidisciplinary approach. By collaborating on a diverse open-ended fresh perspective, emphasizing the genuine value of implementing advanced technology
project with students from various programs, | was placed in a dynamic learning to enhance the well-being of older communities. | hold a deep appreciation for the
environment. This collaborative spirit not only broadened my horizons but also profound impact of this experience.

equipped me with essential skills for excelling in a team-oriented industry.

The sMAP program laid a rock-solid foundation for me and equipped me with the
essential skills to excel in my field. The hands-on learning experiences, coupled with
the collaborative nature of the program, have been instrumental in my professional
development. | am sincerely grateful for the incredible opportunities and unwavering
support | received throughout my journey with the program, which undoubtedly
contributed to my personal growth and achievements as a professional.

Wl Yujiao Hao, PH.D. Graduate

My study in McMaster which was supported by sSMAP focused on
analyzing wearable sensor data with deep learning tools. The built
machine learning model can help older people via monitoring their
rehabilitation process or mobility level. During this study, | acquired
knowledge of machine learning and mastered the use of popular

' developing tools. It helped me to build a career path for Al researcher
in industry. Currently, I'm an Al research engineer in Huawei

Zaryan MaSOOd, MSC Graduate | Technologies Canada, thanks to the experience in SMAP program.

sMAP opened up a world of connections, introducing me to an
extraordinary network of graduate students, esteemed professors,
and cutting-edge laboratories spanning various disciplines and
prestigious universities! | am extremely grateful for the support and
resources that SMAP generously offered, fueling my journey as a
researcher in the realm of wearable technology.

W MonicaMalek

- M.Sc.Graduate
Currently working as
a Research Engineer
at St. Joeseph's
Hospital

Alireza Fathollah Pour
M.Sc. Graduate
Currently working as

a Machine Learning
Research Assistant at
McMaster University




SMAP STUDENTS

Sophini Subramanaim

The Ontario Graduate Scholarship | 2022 | $15,000
($5,000 per term for 2 or 3 consecutive terms)

Xijiao Lou
Mitacs Globalink Graduate Fellowship | 2020 | $15 000

S 3 Abu llius Faisal

\\y’ Alexander Graham Bell Canada Graduate Scholarships-
Doctoral Program | 2022 | $35,000 per year (max 3 years)

3

Mathew Ruder

MIRA Graduate Scholarship | 2021 | $18,000
Arthritis Society PhD Salary Award | 2022 | $52,500
(across 3 years)

Monica Malek

BioTalent Canada — Student Work Placement
Program | 2022 | $15 000 CAD (across 2 terms)

/aryan Masood

NSERC, Canada Graduate Scholarship Master's
Program | 2021 | $17,500
MIRA Graduate Scholarship | 2020 | $15,000

Oishee Ghosh

MIRA Graduate Scholarship | 2023 | $15,000



MIRA/Labarge Centre for Mobility in Aging Catalyst Grant | 2021-2022 | $40000 New Horizons for Seniors, Government of Canada | 2021-2022 | $24 550

Studying Aging, Mability and Chronic Low Back Pain in Older Adults using Remote "ABLE’ Family: Engaging Older Adults with Dementia and Their Families
Monitoring INVESTIGATORS | Harsha Shanthanna FHS, Aimee Nelson SCI, INVESTIGATORS | Paula Gardener HUM and Rong Zheng ENG
Jamal Deen ENG, Ravi Selvaganapathy ENG, Luciana Macedo FHS, Lisa Carlesso FHS, Lehana
Thabane FHS, Mohit Bhandari FHS, Kim Madden FHS, and Moin Khan FHS . :
Labarge Centre for Mobility in Aging Catalyst Grant | 2021-2022| $25 000

Annotating Virtual Tai Chi Sessions to Improve Learning and Health Outcomes for

Older Adult INVESTIGATORS | Marla Beauchamp FHS, Paula Gardner HUM, Lisa Carlesso
FHS, and Brenda Vrkljan FHS

MIRA/Labarge Centre for Mobility in Aging Catalyst Grant | 2022-2023 | $40 000

DRL-based physics modeling of aged locomotion for motion simulation, stability analysis
and data augmentation INVESTIGATORS | Yingying Wang ENG, Marla Beauchamp FHS, Rang

Zheng ENG, and Dylan Kobsar SCI The Labarge Centre for Mobility in Aging (LCMA) | 2019-2024 | $1 000 000

Technological Approaches for, Advancing the Assessment of Early Mability

Labarge Centre for Mobility in Aging COVID—19 grant | 2021-2022 | $25 000 Limitation in Older Canadians INVESTIGATORS | Marla Beauchamp (NPI), FHS Qiyin Fang
ENG, Ayse Kuspinar FHS, Paul McNicholas SCI, Bruce Newbold, SCI, Julie Richardson FHS,
The IMPACT Hamilton Study — Investigating Mobility and Participation among Older Darren Scott SCI, Brenda Vrkljan FHS, Manaf Zargoush BUS, Parminder Raina FHS, Paula
Hamiltonians during COVID-19: A Longitudinal Tele— Survey INVESTIGATORS | Marla Gardner HUM, Fei Chiang ENG, Jamal Deen ENG, Rebecca Ganann FHS, Saiedeh Razavi ENG,
Beauchamp FHS, Rong Zheng ENG, and Paula Gardner HUM Ann Fudge Schormans SOSCI, Ravi Selvaganapathy ENG, Jinhui Ma FHS, Pasqualina

Santaguida FHS, Norm Archer BUS, Vanina Dal Bel lo-Haas FHS, Meridith Griffin SOSCI, Lori
Letts FHS, Julia Abelson FHS, Nigar Sekercioglu FHS, Rong Zheng ENG, Reza Samavi ENG,
MIRALabarge Centre for Mobility in Aging Catalyst Grant | 2022-2023 | $40000  Stuart Phillips SCI, Evelyne Durocher FHS, Thomas Doyle ENG, SarrahLal FHS

Integrating innovative technologies into an orthopaedic clinic to support decision

making and personalized care: A feasibility study INVESTIGATORS | Dylan Kobsar SCI, .
Janie Wilson ENG, Rong Zheng ENG, Anthony Adili FHS, and Kim Madden FHS Strategic Alignment Fund | 2019-2022 | $501 357

Monitoring My Mobility (MacM3) Cohort: A community— based prospective cohort study

of older adults INVESTIGATORS | Provost Office, McMaster University and Paula Gardener HUN
Canadian Frailty Network (CFN) Early Career Researcher Award | 2022 | $100 000

Integrating Biomechanical Technologies with Orthopaedic Clinics to Improve Surgical S : i
Outcomes for Knee Osteoarthritis INVESTIGATORS | Dylan Kobsar SCI, Anthony Adili FHS, New Frontiers in Research Fund (Exploration) | 2022-2024 | $250 000

Janie Wilson ENG, Paula Gardner HUM, Kim Madden FHS, and Rong Zheng ENG Toward Acoustic Virtual and Augmented Reality on Commodity Hardware
INVESTIGATORS | Rong Zheng ENG, lan Bruce ENG, Ewan MacPherson



Canadian Institutes of Health Research — Catalyst Grant | 2020-2022 | $97 594 2022 CAS Masters Research Awards

The Role of Rabatics in Knee Replacement Surgery (RoboKnees): A Pilot Randomized

Controlled Trial INVESTIGATORS | Janie Wilson ENG, Mohit Bhandari FHS, Vickas Khanna FHS,
Jean-eric Tarride FHS, Lehana Thabane FHS, Daniel Tushinski FHS, Mitchell Winemaker FHS,
Thomas Wood FHS, Paul Zalzal FHS, Anthony Adili FHS, and Kim Madden FHS

Hamilton Academic Health Sciences Organization | 2022-2024 | $191 072

The Role of Robatics in Knee Replacement Surgery (RoboKnees): A Pilot Randomized

Controlled Trial INVESTIGATORS | Janie Wilson ENG, Mohit Bhandari FHS, Vickas Khanna FHS,
Jean-eric Tarride FHS, Lehana Thabane FHS, Daniel Tushinski FHS, Mitchell Winemaker FHS,
Thomas Wood FHS, Paul Zalzal FHS, Anthony Adili FHS, and Kim Madden FHS

Research Institute of St. Joe's Hamilton | 2020-2022 | $9 584

The RoboKnees trial gait analysis substudy: Using robotic and motion capture technology
to improve knee replacement surgery INVESTIGATORS | Kim Madden FHS, Anthony Adili FHS,
and Janie Wilson ENG

Centre for Aging and Brain Health Innovation Spark Grant | 2019 | $50 000

ABLE-Music: Movement-Music Interactions to Engage Older Adults with Cognitive

Impairments INVESTIGATORS | Rong Zheng ENG and Paula Gardner HUM In June 2023, Alireza Fathollah Pour was awarded the 2022 CAS

Masters Research Award accompanied by a monetary prize of $500.

MacPherson Institute for Leadership, Innovation, and Excellence in Teaching. Alireza Fathollah Pour's thesis "Benefits of Additive Noise in

McMaster University | 2021-2022 | $3 951 Ca_mposmgé’/as_ses W/’l‘/lBaum_fedCapac/fy”studied the_ir_npactof
_ _ _ _ ) noise on generalization properties of deep models, specifically how
The iAM Human e- Library. A community- engaged teaching and learning platform noise influences the capacity of composing two functions. Alireza

INVESTIGATORS | Brenda Vrjljan FHS and Paula Gardner HUM completed his M.Sc. underthe supervision of Dr. Hassan Ashtiani.



Network Community

Al Kruzins

| had the opportunity to participate in the SMAP experience
and give feedback to some truly innovative projects. |
thoroughly enjoyed being able to contribute my knowledge and
expertise to help them improve their ideas. It was especially
rewarding to see how enthusiastic the students were about
their projects and how receptive they were to our feedback.
Overall, the whole experience was fulfilling and | am already
looking forward to participating again next year.

Thank you, Co-Designers!

We would like to express our sincere appreciation to the co-designers Robert
Baber, Dennis Baker, Len Collins, Al Kruzins, Margaret Tannahill-Wade and
Michael Wilson. Yourinvaluable input, enthusiasmand collaborationhas been
integral to the Mobility in Aging (MiA-781)program's developmentand
delivery. Thank you foryourongoing supportin helping us achieve ourgoal of
advancing mobility in the aging population.

Yourinsightsand feedback on the students' group project designs have made a
significantimpacton our students' learning experiences and the overall
success and growth of the program. We look forward to continuing our
partnership with you to furtherimprove the lives of the aging population. Thank
you again foryourunwavering supportand dedication!

Michael Wilson

| am far from being any kind of expert in Design Thinking but
the projects the students undertake are challenging in that
regard. Many times the solution to problems s far from certain
= but the tenacity of the students is to be admired. They always
arrive at a doable project, or at least approaching that state.

- Just wish | could nudge them along mare with what | know -

| but whatdo | know? | have seen many seniors and how they
live with their health conditions in the community and this is
important work as seniors are and always will be a valuable
though vulnerable resource.

Len Collins

| really enjoy my participation in the SMAP program. It affords
me the opportunity to share my real world experience with the
student participants. As co designers we can sometimes
anticipate areas of potential problems or conflicts and coach
the team members to try and avoid such hurdles. The expertise
of team members educates me on new technologies that are
W available that | was unaware of and we can assist on process

| improvements and potential problem identification and
resolution. | enjoy the interactionbut don’t miss the effort

the teams must expend to be successful , it reminds me of the effort | spent years ago
to graduate and I'm glad | don't have to do that again! The quality of the students and
theirknowledge and expertise is impressive and the way they are able to leverage
each individuals area of expertise to achieve a successful outcome is impressive and
gives me hope for the quality of leadership we are building for the future.

Margaret Tannahill-Wade

It has been a privilege to work as a co-designer with students in
Dr. Rong Zheng's class for the past several years. She
challenges students to stretch their creativity and technical
knowledge to pioneer practical, user-friendly and accessible
innovations to enhance the lives of older Canadians. I've
learned how to provide feedback on projects from a user
perspective, and from Dr. Zheng how to ask tough questions. |
see how enthusiastic and invested in the program that students
are —and they rise to the task every time through the whole
design and prototyping process. Thank you so much for the
opportunity!
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Upcoming

sMAP
2023-2024
COHORT

10
New Graduate
Trainees

2023-2024 Trainees Discipline
10%

Chemistry

10%

Kinesiology

10 %

Humanities

40%

Biomedical Eng.

Distribution
30%

Computlng & Software

2023-2024 Trainees School Distribution

McMaster

University t—'-‘ '

8 New Trainees

P\-\ University .
g +Manitoba 1 New Trainee
Lvi‘ Universit |
f&ﬁ ofWIndSOIX 1 New Trainee

10% Doctoral Candidates
90% Masters Candidates



Upcoming

SAVE THE DATE!
Message from our new | |
Associate Director sMAP Public Symposium 2023

Dr. Dy|a n Kobsar Join us for the upcoming 3rd sSMAP Public Symposium to be held on Saturday
November4,2023.The Symposiumwillbe held In collaboration with WE-
SPARK and theiresteemed partners, Windsor Regional Hospital, Hotel-Dieu
Grace (geriatric and rehabilitation)and Erie Shores Health Care, along with

Assistant Professor
Department of Kinesiology

McMaster University UWindsorand St Clair College. At this event, our students will be provided with
| opportunities to engage with the medical and rehabilitation community. We
It has been an honorto be a part of the SMAP CREATE program since its aim to involve our CREATE network in this highly anticipated event.

inceptionin2020,and | am thrilled to begin my new role as Associate
Director. This program has been a beacon of excellence, providing
students with unparalleled interdisciplinary training, mentorship, and
research experience, while also fostering significant collaborations
across labs and disciplines. The research projects, course highlights,
events, and awards highlightedin this Newsletter clearly demonstrate
the successes of our students and the programto this point. | am excited
to continue building on thismomentum in my new role by fostering
further opportunities for students surrounding observerships and
interdisciplinary collaborations across research labs, health, and industry
networks. Together with our dedicated team of researchers, students, co-
designers,and collaborators, I look forward to being a part of the
continued growth and success of this program and its positive impacton

. . . WINDSOR
society through technological advancements to support our agin REGIONAL ST.CLAIR
ty g g pp g g e. - HOSPITAL COLLEGE

- v S q r k 9 ¥
. HOTEL-DIEU GRACE Erle Shores

Hslnc HEALTH INSTITUTE e HEALTHCARE o0s HealthCare

CRSNG @ T

University
of Windsor


https://wesparkconference.com/
https://wesparkconference.com/
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