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DULYAWAT WIRIYAPHONG: DEVELOPMENT OF TELEREHABILITATION WITH AN
EMPHASIS ON VESTIBULAR REHABILITATION IN THE PATIENTS WITH SUBACUTE
POSTERIOR CIRCULATION STROKE BY ARTIFICIAL INTELLIGENCE. THESIS ADVISOR:
GUN BHAKDISONGKHRAM, M.D., Ph.D., 110 PP.
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This research focuses on a telerehabilitation system emphasizing vestibular
rehabilitation for posterior circulation stroke patients using artificial intelligence (Al).
Clinical evaluations and tests include assessing vertigo symptoms by dizziness
inventory, timed up and go test with 32-channel electroencephalography (EEG), 10-
meter walk test, and dynamic gait index. The relationship between clinical outcomes
and brainwave data is analyzed using artificial intelligence. Five machine learning
models are consisted of K-Nearest Neighbors (KNN), Logistic Regression (LR), Naive-
Bayes (NB), Artificial Neural Networks (ANN), and Support Vector Machine (SVM). Clinical
study results indicate that vestibular rehabilitation leads to a reduction in vertigo
symptoms, as evidenced by decreased scores on the dizziness handicap inventory,
indicating improvements in physical, emotional, and functional activity. Additionally,
improvements in walking abilities are observed, including increased walking speed and
cadence, as well as reduced testing time. Patients exhibit better postural control, as
indicated by reduced walking time, and increased Dynamic Gait Index (DGI) scores post-
rehabilitation indicating improved walking ability and better performance in daily
activities. From all clinical outcomes, it was observed that vestibular rehabilitation
significantly contributed to improved postural stability, reduced dizziness symptoms,
and lowered fall risk for both groups (telerehabilitation and hospital-based
rehabilitation). In term of artificial intelligence analysis, variations in the performance
of different model types were noted. Specifically, the top two performing methods, K-
Nearest Neighbors (KNN) and Artificial Neural Networks (ANN), achieved the highest
effectiveness. KNN had an accuracy of 92.90% =+ 1.13%, followed by ANN with 88.00%
+ 1.26%. Similarly, KNN and ANN had the precision rates of 91.72% + 1.66% and 87.68%
+ 2.17%, respectively. Moreover, for recall rates, KNN and ANN scored 94.36% + 1.81%
and 88.55% + 3.26%, respectively. The F-measure scores were 93.00% + 1.13% and
88.05% =+ 1.38%, respectively. These results were obtained using data from the 4-30
Hertz frequency range. Therefore, the results of this research provide insight into the

effects of vestibular rehabilitation with telerehabilitation and the performance of each



machine learning models. These findings can be used to further develop
telerehabilitation systems and artificial intelligence in the future to enhance the

efficiency and effectiveness of physical therapy.
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