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* Bulky imit patients’ movement & Reduce doctors’ evaluation accuracy
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Proposal: A novel multimodal smart sleeve with a customized portable Silicon Dielectric EMG S
sensing circuit for muscle activity monitoring and joint angle measurement a
Double-layer nested structure 1-
0 1 2 3 45 6 7 8 9 1011 12 13 14 15
Time [s]
o EMG signal from bicep when arm bending 3 times
Muscle Activity Measurement Fold Dress
e Electrical |mpeda nce Tomography (EIT) T — ) 150Recorded Arm Angle and Arduino Sensor Data
1 —— Elbow Angle (°)
« Acircular array of electrodes . g 100
« Current Injection into the opposite electrodes ; S ]
« Voltage Measurement between adjacent electrodes ! Cap T T
- Bones, blood, muscles have different impedance  Fi& Working Principle of EIT (Mothe : — Arduino Sensor Datal
: : rboard) . 201
« Recover the structure of muscles . : 3 .
s >
« Electromyography (EMG) L Waveform Voltage Control MUX1 e o o
- Measure and Amplify the change of myoelectrical Generator Current Source MUX2 0 5 10 b (SZ;O 25 30
signals ' MUX3 ‘ EIT ‘ The relationship between bending angle and capacitance
ADC Pre-
t‘—1 ADC |1— .
Fig. lllustration of EMG amplifier MUX4
Joint Bending Angle Measurement 1
. : Conductive pl
- Capacitive Sensing (Cap) orenge phates BLE MCU Bandpass - q MUX5
A | /\ | /N @ Filter (BPF) |¢ud Instrumentational VT
. | i d Module £
When bending, area (4) T, and distance (d) | 2 )( T 20 - 500H7 Amplifier ﬂ MUX6 . Optimize PCB
Capacitance (C) T ‘ <N u Reference » Leverage more electrodes for higher accuracy
C = gé MUX7 « Design sleeves that are adaptive to different size of arms
d Fig. Schematic of Parallel ‘ Cap ‘ . , . ,
Plate Capacitor VUXS « Apply similar designs to joints such as fingers and knees
- Change of the capacitance - Bending angles: C = %
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