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Outline

● Clinical evaluation of Parkinson’s disease (McKay)

● AI solution for Parkinson’s disease in clinic (Kwon)

● Future direction for AI at home (Kwon)

● Long-term view (McKay)
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What is Parkinson’s Disease (PD)
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2nd most common neurodegenerative disorder.



What is Parkinson’s Disease (PD)
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Parkinson’s Disease (PD) occurs when dopamine-producing cells in the 
basal ganglia die, often due to environmental exposures.

The basal ganglia are involved in movement planning and execution, but 
also in various nonmotor functions.
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Parkinson’s disease symptoms are assessed clinically with 
a standardized motor exam (“MDS-UPDRS-III”)
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3.6b. Pronation-supination movements-LUE (2/4, SAF)

3.17b. Rest tremor amplitude-LUE (2/4, SAF)

3.17b. Rest tremor amplitude-LUE (2/4, SAF)

Other domains - gait, balance, speech, masked face
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Our center uses motion 
capture technology 
during behavioral testing 
to make measurements 
more fine-grained 



Tremor quantification in EMR

5 Hz, 5.4 mm, etc.



Gait outcomes
in EMR



Freezing-of-Gait (FOG)
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FoG is “mysterious”

1. FoG can be resistant to pharmacological medications

2. FOG phenotypes are varying across patients : 
mixture of tremor (violent shakes) and rigid (akinetic) 
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Clinical standard 
measurements for FOG 
are insufficient



Explainable AI (XAI) for FOG
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Kwon et al. Sensors, 2023



Explainable AI (XAI) for Freezing-of-Gait
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Automatically Detected FOG Score 
from 3D kinematics

Freezing
w. heel elevationFestination

Kwon et al. Sensors, 2023

Validated Sub-movements with 
Clinical Experts (“Explainable”)

Moderate FOG Severe FOG



Explainable AI (XAI) for Freezing-of-Gait

15

Automatically Detected FOG phenotypes across Whole Body

Top 10 most
influential joints

Top 10 most
Influential limbs

Kwon et al. Sensors, 2023



Toward Accessible, Affordable, Scalable 
AI for Brain Health 
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Challenges in Managing Brain Health

Projected number of older people with Alzheimer’s Dementia

1 in 3 seniors 
die with Alzheimer’s or another dementia 

Backgrounds ClosingSmart Telehealth Smart Hospital
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Challenges in Managing Brain Health

20% decrease in mental health 
workers in the next decade

Unmet needs with limited number health workers

20 states are Dementia neurology deserts

Backgrounds ClosingSmart Telehealth Smart Hospital



Human
Behaviors

Machine Learning
Computer Vision

Ubiquitous Computing
(or Mobile Devices)

Brain and
Mental Health

Machine Learning and Computing for Behavior Sensing
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- Smart Telehealth

Backgrounds ClosingSmart Telehealth Smart Hospital
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Smart Telehealth with Multi-modal & On-device AI

Facial, audio, language
foundation models

Realtime, On-device
Mobile Computer Vision

Backgrounds ClosingSmart Telehealth Smart Hospital
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Smart Hospital with Privacy-preserving AI

40 cameras + 30 microphones + Wearables

Continuous, Passive, Privacy-preserving

Patient Monitoring in 1700m2

- Multi-person Tracking

- Social Interaction Detection

Backgrounds ClosingSmart Telehealth Smart Hospital
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Toward Accessible, Affordable, and Fair AI for Health

Across urban and rural 
communities

Including various people from 
different gender/ethnic/socioeconomic 

Backgrounds ClosingSmart Telehealth Smart Hospital
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Toward Accessible, Affordable, Fair Health AI

Help patients/clinicians to make informed decision 

Affordable, accessible health monitoring in daily living

Backgrounds ClosingSmart Telehealth Smart Hospital
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A longer-term 
view
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