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Hand motion virtual reality system based on wearable electronic gloves
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Abstract: To enhance the accuracy and stability of haptic perception in virtual reality (VR) systems, a wearable haptic—
sensing electronic glove and a VR system based on multi—sensor data fusion are proposed. Flexible bending sen-
sors (Flex) are mounted on the back of each finger of the electronic glove to collect finger—bending information,
and force—sensitive resistors (FSR) are placed at the fingertips for haptic sensing. The sensors are connected to
the circuit board via impedance—divider circuits and linked to an analog—to—digital converter (ADC) for signal
digitization. Then, the digital signals from the sensors are filtered by a digital low—pass filter and transmitted to
custom —developed VR software via serial communication. The system’s viability is evaluated through various
hand —gesture recognitions and object—grasping experiments. Results show that the system can sample haptic—
perception signals at 50 Hz, recognize 26—-letter hand gestures with 85.31% accuracy, and precisely feed back
finger— gripping forces during object—grasping tests.
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Fig.1 Photos of designed wearable electronic gloves
FOT MR AN 2 7, SR e i BT
Fr(MCU) AT R 1K, 5 4 Flex /4845 5 5 4~ FSR 1%
SRR T M F R AT 5 R A JTd T ADC Fefie
BE5S , Gt i p s TR 10 ms 205, 8 i UART
B PC ui A TRRAL I , XA Unity FHFATIRIR

FRELFSR
fEIREHES

e 1538 FSR

5 Flex f5%5

fE45 FSR 5 Flex

fLkER % PC
FREL Flex l
fgese [ PC St A5
Y& EPE Nl

B2 FSElmE
Fig.2 Flowchart of signal reception
IRAHL T RGUNIE 3 Fin, (45 MCU e HAh
Pl LB L DR TR A5 R AR I TR .



55 4 1]

FRMG, A5 T AN ZFHE T TR TRz s IS R 5

-3

TR, o O AR e T T IR R
WA i 2 IO S AR BCE R

'__/_________________________ —
||
||

R TR T e the T |
(oo o o oy )
e 2] « N |

MCU K H AN s
— — R

— — ESRIEBN
R

3 BAKBFRE
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Fig.4 Sensor performance test under bending/stress conditions
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Fig.5 Diagram of hardware circuit
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Fig.6 Development of virtual reality interface
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