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Data Glove Gesture Recognition Based on Flexible Strain Sensors

ZHU Yinlong SHEN Hongjun WU Jie WANG Xu LIU Ying
(College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract . In response to the problems of low recognition rate and unstable response in traditional gesture
recognition systems, a flexible strain sensor data glove gesture recognition system was developed, which
included flexible sensors, signal acquisition systems, and gesture recognition algorithms. The system can
accurately capture the motion information of each finger joint, and had the characteristics of high degree
of freedom, low cost and high recognition rate. Carbon black (CB) and carbon nanotubes ( CNTs) were
doped into soft silica gel, and a resistive sensor with good linearity and high sensitivity was designed by
extension technology. The experimental results showed that the sensor had good static and dynamic
response characteristics, and the sensor calibration was completed. Using multiple flexible sensors to
prepare data gloves and build a signal acquisition system, a gesture recognition method combining BP
neural network and template matching technology was further proposed to improve the recognition rate of
similar gestures, and the recognition rate of the algorithm was 98.5% . Gesture recognition experiments
were carried out for different groups of people. The results showed that the accuracy of the gesture
recognition system reached 92. 8% , and the response time was about 40 ms. The data glove had good
application potential.
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Fig.1 Schematic of flexible strain sensor
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Fig.2  Fabrication process of flexible strain senor
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Fig.7 Curves of sensor affected by temperature
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Sensor relative resistance curves under

different gestures
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Fig. 12 Gesture sample to be recognized
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Tab.1 Template of each gesture feature information

sequence

FohE FRIEERFA || TR RS B ES || TR RS B F
A 1133333333 B 3211111111 ¢ 1112121212
D 3233333333 E 3233111111 F 3211111313
G 3211131313 H 2111113333 T 2111333333
J 2123333333 K 1111111313 L 1111333333
M 2213131313 N 1213131313 0 2123232323
P 2123111111 Q 1122223333 R 1111131313
S 2111111111 T 1111232311 U 1111111111
V. 3211113333 W 2211111133 X 2111222323
Y 1133333311 Z 2111333311
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Gesture recognition results based on template

matching method

2.2 ETBPHENEBNE XML

HT TR DT IE 3 SRR JEE MR T B A S B R
5 RRAE A A M T R BEL A X 22 S 5 A i A R Y
HAF e — 5 1% 22, A [l > 519 N 27 A ] T 3 i
23 5 PR 45 2R A — E S W, B DL R AR
VCPC 3 AT B AL Al o 3 23 A R A DG A U 4R 22
KB ,82% B iR 25 WA HBATAE — > B2 A il A
JEAE 30°H 60°Fff i .y 1 i R 0l HE R R, AT
BP i 28 09 45 2 0ok RS0 5 9K 0 AT A A L EL AR S 0

K14 froR .

P 14 T BP i j 25 00 Ak 10 45 A D JE 504 25 4
Fig. 14 Template matching algorithm structure

based on BP neural network optimization
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Tab.2 Gesture recognition results
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