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A Smart Device System to Identify New
Phenotypical Characteristics In
Movement Disorders
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* PD : Parkinson’s disease

- ET : Essential Tremor

« SDS : Smart Device System

« TOMs: Technology-based objective measures

« MDM: Medical-Data Models Portal

* LSTM: long short-term memories

»  CNN: Convolutional neural networks

* DBS:Deep brain stimulation
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Parkinson’s disease Essential tremor Dystonic tremor

tablet-based Archimedean spirals
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Smartphone and Smartwatch- Tablet-based Assessment Smartphone and Smartwatch-
based Assessment

based Assessment

@ Motion data at both hands

Overview of the
I\Dﬂzrgizgaa%(;zmly history Smart DEViCe

Medication

Non-motor symptoms SySte m .

Tablet-based Assessment

D Archimedean spiral drawing

/ Pressure during drawing

Machine Learning

Data Analysis & Deep-

# Learning for new Biomarker
synthesis

New Phenotypical Biomarkers Machine Learning
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Archimedean spiral to be drawn with a
pressure-sensing stylus on a 10.5 inch
screen on an Apple iPad Touch, starting
from the point in the middle.
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Duration (s)

20

20

20

20

Description

Rest tremor. Participant is seated in resting
position, standardized to Zhang et al. (9)

Rest tremor and serial sevens. Participant starts
from 100, subtracts 7, and stops after five
answers.

Hold arms lifted.

Lift and extend arms according to Zhang et al. (9)
Hold 1 kg weight in every hand for 10s. Start
with the right hand. Then, have the participant’s
arm rested again as in 1a.

Finger pointing. Participant should point with his
index fingers repetitively to examiner's lifted hand
for 10s. Start with participant’s right index, then
left.

Drink from glass. Have the participant grasp an
empty glass with his right hand as if he/she would
drink from it. Then repeat with his/her left hand.
Cross and extend both arms.

Bring both index fingers to each other, repeat
until time expires.

Let participant’s both index fingers tap his/her
nose. Repetitively with the right (10s), then with
left index (10s).

Entrainment. While holding the arms extended,
have the participant stamp with his/her right foot
according to the stamp frequency of the
examiner. Then have him/her repeat with the left

Smartwatch-based steps
of neurological examination
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