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INTRODUCTION

2nd Economic Burden of PD

most common

neurodegenerative
disease in the US, after @ {[I

Alzheimer's disease.

14th 1 Million $ 51.9 Billion* Double

leading cause of PD Patients Est. Annual Cost By 2040
death in the US.

* Direct Medical Costs: $26K Per Patient




INTRODUCTION &

ParkinsonAI

Parkinson's disease

Substantia nigra,
dopamine -
producing cells




BACKGROUND

01 03

Expensive No Real Time
Data Analysis

02 04

Not Available

Not Smart
at Home




OUR SOLUTION

A Computer-Based App with ORI i

Built-in Camera

«» Cameras can catch the finite movement
due to PD tremor

% Realtime data analysis can catch the
characteristics of PD tremor

% Time series data fed into a trained
Recurrent Neural Network (RNN) to
accurately report daily updates and the
severity of tremors



http://www.youtube.com/watch?v=lj3KMSX8tWQ

TECHNICAL CHALLENGES

The primary challenge of using a standard computer camera is its measurement reliability to

capture small signals.

<+ Method 1 - Optical Flow

Processing:

> highly precise under a good SNR:
standard deviation < 0.1 pixels.

> Fails to consistently capture the
hand profile

<+ Method 2 - Google's Mediapipe
> Bodymark capture Al engine
> Models the object as a whole first
and then calculates its motion.
>Variation as low as 0.2-0.4 pixels

Method 1 fails Poor light conditions
under:
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Figure 1a: Method 1 vs Method 2
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Uncertainty of the object speed.

Method 2 is more robust for complicated user environments.
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IMPROVED FAM PROCESS
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SAMPLE REPORT
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Fatigue 2: 0.006151 Fatigue 2 Var: 0.096455
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Peak FAM frequency

Resting Tremor
frequency

Peak value of FAM

Amplitude Trend of
FAM (Fatigue Scale 1)

Spectrum spread of
FAM (Fatigue Scale 2)

Standard Deviation of
Fatigue Scale 1

Standard Deviation of
Fatigue Scale 2



FIELD TESTING

% Connected with Howard County
Senior English Class group.

< Partnered with Asian American
Healthcare Center

< 02 user data has been collected
and trained for Al Model.
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Al MODEL TRAINING

I
Input Parameter

ID

Gender

Age

Collected and Calculated Parameter

Frequency

Amplitude

Fatigue Amplitude
F1_Std

Fatigue Time

F2_ std

Index (Unified Parkinson's Disease
Rating Scale)

Sex
1F
2N
3F
4 N
|
6F
TH

20F

Total 62 valid data for Al model training

w = o

Data taken{frequency)

N

1 b I
0

0 1 40 50

Age
Aze FrequencyamplitudeFatiguel F1_Std
71 1. 83 39270. 76 -9.24 8296,
T2 3.3 12025.1 8.89 2344,
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47 2.11 10023. 46 11.58 2260.
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CLASSIFIER MODEL

L ParkinsonAI

Classical logistic regression

Decision Tree

K Nearest Neighbor (KNN) E Majority
~ Wins!

Random Forest

Support Vector Classifier

Extreme Gradient Boosting

CNN on STFT data (Future)



FEATURE WEIGHTING

ParkinsonAI

Feature Importance

Our Model indicates:
e Amplitude trend of FAM (Fatigue 1) as
well as resting tremor frequency are the .
2 dominating weighting features to
accurately predict the severeness of PD
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Age 1
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Importance

Weighted feature after Al training
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MODEL ACCURACY

Confusion Matrix

Confusion Matrix for the 19 validation

datasets ’ ’ ?
84.2% accuracy 0 0 5
Accuracy can be further improved with g pa
more training Data o - 1 0 1 .
Current model is susceptible with the " ) ] ) 3 N
overfitting issue due to limited field data

Predicted

Our model predicts with an 84.2% accuracy
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SUMMARY

Feasibility of developing at-home based monitoring system

This system enables remote diagnosis and continuous
monitoring, providing healthcare providers with real-time
data and insights into the progression of the disease.

This timely information is crucial for early intervention and
potentially life-saving treatments.



FUTURE WORK

“ Refining and enhancing the system's capabilities
% More advanced hand tremor model
% Collecting additional certified data

By continuously refining and expanding our technology, we aim
to revolutionize the care of individuals with neurodegenerative
diseases, improving their quality of life and overall health

outcomes.
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