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The “Innovative Intelligent Tongue Vibration Training System”
developed by Professor Chia-Hsin Chen’ s team at the School of Post-
Baccalaureate Medicine, Kaohsiung Medical University.
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This project aims to develop an Al-driven tongue vibration exercise
training system to address dysphagia and obstructive sleep apnea
(0SA). By enhancing tongue muscle strength and neuromuscular
coordination, this innovative system provides an effective
rehabilitation solution for patients suffering from neurological
disorders, post-stroke swallowing difficulties, and sleep-related
breathing disorders. Traditional rehabilitation methods for tongue
dysfunction rely on manual exercises that lack standardization and
patient engagement. Our consultations with rehabilitation specialists
and patients have revealed the need for an automated, engaging, and
data-driven solution that can provide personalized training with real-
time feedback.

The system consists of four main components. First, the tongue
vibration and stretching device offers adjustable vibration
frequencies (2-10Hz) and amplitudes (2.1-5.2mm) to personalize
therapy. The device is constructed using 3D-printed food-grade
silicone, ensuring safety and comfort. Second, the Al-powered motion
tracking & biofeedback system employs embedded motion sensors to track
tongue movements in multiple directions (forward, backward, lateral,
rotational), while Al-based analytics provide real-time feedback to




optimize exercise performance. Third, the brain-computer interface
(BCI) for cognitive rehabilitation uses a wireless EEG system with dry
graphene electrodes to monitor brain activity changes, allowing
cognitive function assessment and neuroplasticity monitoring. Finally,
the gamified rehabilitation program integrates augmented reality (AR)
games to encourage patient engagement and adherence, with training
programs that adjust difficulty based on patient progress.

To ensure user safety, the device is biocompatible and designed with
soft and safe materials. The vibration settings remain within
medically safe neuromuscular stimulation limits, and continuous
monitoring of user performance and safety thresholds is implemented to
prevent any adverse effects.
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School of Post-Baccalaureate Medicine, Kaohsiung Medical University:
This program is a professional medical education division of Kaohsiung
Medical University, specifically designed for students who have

é' g
¥ B already obtained a bachelor’ s degree (in any discipline) and
successfully passed the entrance examination. Its curriculum is
similar to the latter part of the traditional medical program,
encompassing basic medical sciences, clinical medicine, and clinical
clerkships. The program aims to cultivate physicians with solid
medical knowledge, clinical competence, and strong professional and
ethical values.
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being promoted in hospitals, making safe, intelligent, and effective
tongue exercises more widely accessible.
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Tongue stretcher’s tip can be equipped
with AR, VR, or laser sensing devices.

direction of
vibration

e—

vibrator

_ string
suction cup

(quasi-vacuum)

RGER B EE S s BE P RHREY D TE A & 0 BB

Bemish BB > Flt A R AR RSSO T RLY T B ERFH
Far 1 3 10Hz 2 FF > B dinhras (B- )




B 1206 , B5RS 117
T i ' o ey (B A2

~

3B SRR R A U BB R
FRETERATERE Y4 EREELL BB

/7

=%

RARB VIR o KA BT
BED R I ERER

2 AR (B= )

l“j,r —_ﬂ:xh-

Power change in whole brain
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Tongue Rest in rehabilitation
INION rehabilitation v.s. v.s. meditation
meditation
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