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ABSTRACT

Objective: The aim of this study is to develop the upper limb training and assessment systems for stroke patient
rehabilitation using a driving simulator. Background: About 795,000 people experience a new or recurrent stroke in the
United States each year, and lots of researchers are suggesting effective rehabilitation methods. In most of their studies,
however, pre- and post-assessments tool using some clinical scales were used for the assessment tool of the recovery
through upper limb rehabilitation. In some studies, physiological measure was considered as important factor for
rehabilitation process from earlier studies. Method: The experiment for the assessment is conducted at a fixed-based
driving simulator. The proposed rehabilitation assessment system consists of quantitative assessment using driving
simulator, motion analysis system, EMG (Electromyograph), ECG (Electrocardiograph), EEG (Electroencephalograph),
gaze tracker, body pressure sensor and myotonometer and subjective assessment using clinical scale such as CNT
(Computerized Neurocognitive Function Test) and UFOV/(Useful Field of View). In order to quantitatively compare the
upper limb function during assessment, the driving performance measures (speed, steering activity, and etc.), upper limb
function (muscle activity, kinematics and etc.) and physiological measures (EEG, ECG and etc.) were collected from each
subsystem. Results: This driving simulator based rehabilitation system can be utilized as training method for stroke patient,
because the training using the steering activity can affect skeletomuscular system positively. The proposed system can offer
objective method for assessing a training effect by using driving performance, upper limb function and physiological
measures. In addition, the system can measure the driving performance that can be used for evaluating the driving ability of
stroke drivers. Conclusion: The proposed upper limb rehabilitation system can be used as a combined system for
quantitative and subjective assessment through driving simulator.
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2. Method

2.1 Subject Screening
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Figure 1. Driving Simulator
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2.2 Design of Experiment Environment
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2.3 Experiment Procedure
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2.4 Quantitative Assessment Components
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2.5 Subjective Assessment Components
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3. Results

3.1 Quantitative Components Analysis
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3.1.3 Driving Performance
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3.1.6 Body Pressure

A ANEE AAFAE ADs] wiEAAT
= T8 FAe Lo, AAFATE R H=F
Aol oJal AAfnt. 58], w2 Aol H=ddl
2scmell A Eol glom, AAFAL] 18%7F 2=
Ahe] EgE ogs Fahe UL Fiehs
Foleas Waay)e] FRay, Ao B3
who] 5 fkech $A3 BRE A $Ee )
= ATE AUEN, B4 A% EEF o gao]
AAA} £AAA ) Waks BAE T Brke AT
A¥}7}F 9)tK(Na, Lim and Jung, 2003). &% $kx}o]
A ¢4 A BeplE Qg AH ool ¢4
o] P Fi 2w 44T 5 Q7] R
2ol ke & Ut AER AR F 9

ot

3.1.7 Gaze
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3.1.8 Muscle Tension
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3. 2 Subjective Components Analysis
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3.2.2 Visual (UFOV)
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4. Discussion & Conclusion
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