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Gesture Interaction Model Based on Muscle Sensing

FAN Jun-Jun?,  TIAN Feng?, HUANG Jin!, LIU Jie!, WANG Hong-An!, DAI Guo-Zhong'

(Beijing Key Laboratory of Human-Computer Interaction (Institute of Software, The Chinese Academy of Sciences, Beijing 100190,
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2(school of Computer and Control Engineering, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Gesture interaction based on muscle sensing has received great attention due to its wearability, implicit interaction, and
reliability under the background of human-computer interaction technique shifting from computer-centered to human-centered. However,
current researchs lack of a unified semantic model and system model. This paper discussed the classification of interactive gestures,
summarized the input primitives suitable for physiological computing technology, and proposed muscle sensing based gesture interaction
semantic model and hierarchical processing a system model. Finally, this paper implemented a prototype of object operating gesture
recognition under scenario of office environment.
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Fig.1 Gesture classification based on hand function
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Table 1 Classification of input primitive of gesture interaction based on muscle sensing
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Fig.2 Gesture interaction semantic model
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Fig. 3 Layered structure of gesture interaction system model
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Table 2 Input primitive of manipulating gesture under office environment

A A kN

1T EHER N R IE A FH K
EIES MR ETT ( click, posture, EMG, timestamp) fil 4545 1 24
AR MHBHFEERRIEEI . Sl (grasp, posture, EMG, timestamp)
BEEFH  EETFILERR L sh A s (grasp|Point, posture, EMG, timestamp)
[52] 152 S YR S A 1R (nip, posture, EMG, timestamp) AR BRAEF A
57K SERTIK AR 7K R 5 T8 (hold, posture, EMG, timestamp)
CES i ALV BURTH A F 157 (Write, posture, EMG, timestamp)

MV #FRICEN B A6 LA A5 5 2 38 13 i 0 M R4S BN TR (B 5 B 1R R JRAG 5 5 P AR 24 il
I ZI R4 ARNUAIEE PRI AT A)), 3 3 0 T2 35 i T 38 2 B SO B 70 b R 5t — 2 i 1)
B BB N SR AT 4L 20 B MR 58 TR VA AN 5 S 24 i # AF T S5AARIAT D Ll i OR 5 IS SR AL ERTE 4
Tk 3s W PR AERAE R ERIE A i, FH P A2 B BOIS [8] P9 FR 81 08 F 4R 3047 sl 3R AR MR L P A2
i P oy T 3 R AR M R 0 T M PR RE S SR HOM /7 2 AT I #9528 B R oh T8 = | R SOTe ikt AT AL Ak
PR AR 55 B HEWT; T8 SO Hr A R At A 45 5 R A1 T2 35 SRR ) L 7R STHEWT I P BAR I B AR AR 55 AR P S R 30

PP IEAE SR AT B A2 SR A8 T8 S M7 58 R T K 58 AT 5508 0 0 AR e 4 il fg 1F, e 2 P R e e 33 24 i L AT
() B AT 58 FRAE A 58 (1 B T EAT Ge v 40 A7l 0 /s 2 i s P
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Fig.5 Dataflow of manipulating gesture interaction system under office enviroment
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Fig.6 Manipulating gesture defined based on the field study in an office
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