o4t Wi B o X @ K F F R Vol.54 No. 8
2020 4F 8 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2020

W CRWIET, R ERAET, AL, WIEREE . W
CLA BTl S M 23 54 P O 1 5 2 A RO T B0 %, 230009, BB 20 & A8 Tolk Ko da ik
SRR RS BRI BN E AR L 230009, AL 3. V%A R HLAR TR BE . 710049, P
4. M EE AR AL A B, 210016, F 50

BE. #EALEEREZRBRLR . 58HEGREZNPA.EH T —ETFREY T RELS
PHEE, ZEEANBRABSARMBAER KA SBBEARET LS ER G- EMER AL TR
REEBRB . KARMBEGLILHE, EAHRFOTH R, FA0 8 E T 300% ., 5 B[ D
T 200 ms, THEBHRINBHFENTFHREATRA A TR T RES ZEITARAXEREZAR
AT STM32F103C8T6 £ A9 A M, A TREA B FRELSHERE T ZEXENRANE
TAARAE LM E RREEGEZFANELLTHFHREMN, ﬁl%%iaéf—i‘é’n BT, F
BAREN. AT HRESVANET ML, ZEERFRE THERL L FAEY LRk
aﬂ#%ﬁm&"i AAAFEGTFRE. ZAT TR KFFRAFERNFH DS X4
aéiﬁﬂ FRESVAHNER, TFREAY : FRETHERA L SRAXEHRA
hESERS. TP274 XHIREME: A

DOI: 10.7652/xjtuxb202008015 X EHE: 0253-987X(2020)08-0116-08

OSID 15

A Finger Gesture Recognition Device with Piezoresistive

Flexible Strain Sensing Fiber

CHANG Longfei'?, NIU Qingzheng', SONG Wei', TANG Zhenhua’,
HE Qingsong', HU Jiajia', HU Ying'

(1. Auhui Province Key Lab of Aerospace Structural Parts Forming Technology and Equipment, Hefei University of
Technology, Hefei 230009, China; 2. Anhui Province Key Lab of Advanced Functional Materials and Devices, Hefei
University of Technology, Hefei 230009, China; 3. School of Mechanical Engineering, Xi’an Jiaotong University,
Xi’an 710049, China; 4. College of Mechanical &. Electrical Engineering, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016, China)

Abstract: A wearable fabric device with the function of finger-gesture recognition is designed to
solve the problem of the limited flexibility and poor combination with fabrics of the traditional
strain sensors. Sensors of the device are a kind of piezoresistive core-sheath sensing fiber
composed of elastic silicon rubber and multi-wall carbon nanotubes. They are prepared by coaxial
wet spinning process, and have good stitchability, high tensile strain up to 300% and fast
response time less than 200 ms. They can be knitted into the finger joints of fabric gloves to sense
the finger gestures. The embedded control system of the device is designed with a Single-Chip
Microcomputer based on the STM32F103C8T6 main control chip to collect and to process finger
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gestures sensing signal. The recognition and display of finger gestures are realized with functional

devices including light emitting diode, passive buzzer, and organic light-emitting display.

Experimental results and comparisons with the existing finger gesture recognition device show

that the proposed wearable fabric device has better integration among the sensing fiber material,

conventional fabric, single-chip microcomputer and functional devices, comfortable wearability,

and realizes wearable mobile control of breathing lamp. digital music and sign language

recognition.

Keywords: flexible strain sensing fiber; finger gesture recognition device; wearable fabric;

embedded control system
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