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Abstract

Objective: With the development of human-machine interface, the biomedical signal-based inte-
raction system would be more natural and direct. On the other hand, telecommunication has wide
applications in various fields. The objective of this study is to realize a SEMG-based wireless inte-
raction control system. Method: According to the characteristics of sEMG signal, a record and am-
plifier circuit was designed. The recorded sEMG is passing through a band pass filter. The feature
of integration was calculated and transited into binary logical values. The obtained binary logical
values were transferred to control module by using ZigBee technique. Finally, the interaction con-
trol was realized. Results: Totally 4 healthy subjects with an average age of 20 years old were par-
ticipated. The subjects were asked to do four kinds of hand movements and three channels of
sEMG signals were recorded. Based on the testing results, the accuracy of control command ex-
traction based on sEMG signal analysis and ZigBee transmission was near to 100%. The presented
system has the functions of real-time record, analysis, transmit and control. Conclusion: The de-
veloped sEMG-based wireless interaction control system has good performance in real-time
processing, which can be usable for telecommunication and rehabilitation applications.
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HE: BEEAMZEZARNRRE ETEAVEESHXERARBHREMEAMERNZET X, A
FTEAH R LIEER EA TSRS ROR . AHIBHIE B KRBT 4 & BEARMBAR R HFLRET
RENBESHXEEBRG. ik B REREIBESHRS, RIHESRENBRRE, X
EFELOREILRGES: HK, SMESHTHBE BB TEENMERHETH, SRNESHE
WAEHE; W5, BidZigBee L& MEEE —EMZBF I IMEBTEHEL, HITERBESNESR: &
J&, BEREHRMEFEREZEEN . SR W44 FHER205 K @R RE T T 10RELRA R,
ERZRAE R FHASNE, HRAPRETFE LZAREIBRES. EEASOFRH R S 67
R, XUFFEERRIAERRZIIL100%, BRGZEIEHRE. 2. ERAEHER. 4id: X
SCHTR M T REALAE S LAWK EER RS, BAF RS CENER R, BB NTE
il REETES AU N R 3R Bt —Fha BT AT R SEBT R

XA
RENRGES, ZigBeeBLiEH, XEIH

1. 518

BEE LIS . okl oL e AIC L 2] M SRR IR R, XS HOR I 1 5 KA
AR T RS BHAT, CEIBERAREREET . Bk mREE IR A ) W24
JT RS TV 2 WIS . ZigBee HiARME A— M N LLBERA, BAIHEE. IKERE. 1K)
FE AREUR R AL A SRR R[] ZigBee HABC MBI KK AR E RS, HReKEHITT R &
ReM ) RS ST R Gt [2]-[4]

FKIMWLHL{E 5 (Surface Electromyography, SEMG) &M &z kR 10 3% T R LA & Seid i 1) 4
YIHAES, BERBLHE AR EREBL5]. @it SEMG SRAIW A iE R B R &£ MmAIE 4,
CLRONFE TR A S I H R G — N2 BIDGEMRFFEJ7 7. SEMG ¥ FH AT L8 AL G 11 2 212
Wr. BEE TREHES BIHLAS4% 41 A AHLAE B (Human-Machine Interface, HMI) [6]: Wheeler, et al. (2004, 2006)
KB FRTE 2 MIE SEMG &8 IRIUE 5 IR A F B3 HE AT iz sh s e sz ah[7] [8].
Natalia M. Lopez et al. (2009)3 i % 7 Ji7 5 4% B Ak SEMG 15 5 K041, 2Bl THLFE K 4 3 HEE
#[9]. Kevin H. Ha, Huseyin Atakan Varol I Michael Goldfarb (2011)#F 7T ()56 IR s5URCE T F . A i@ it
IYHT R U R AR 1 SEMG (55, SRBIL T FR AL R AS I A TR B L B O T B4 I [10]

A FEE G5 ZigBee TLAAL A @A T RINNLHBAE 5 A BAEH R G M B b g Ir, w5
TAERIEREALEGE S RE. S5 ARESRE. N ZigBee £ R SLIME 5 I L4 fEH. UL AN
THEHRAME TSI . BENRGOWEESE M 1 P, EEE LE AR EAN Bk, &
T STM32L15xRx A HLSE LR ML 5 0KE s HIRAE T AL EXHE S T 04, QSRR v A
TAEACAE R SRJEIEIT ZigBee TLAAL KN LS, K EACAL RS RALIE B EAHL: RS TE AN EREATEE
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Figure 1. The block diagram of SEMG-based wireless interaction control system
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Figure 2. SEMG signal acquisition amplification circuit
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Figure 3. The diagram of four gestures. (a) Up, (b) Down, (c) Fist, (d) Open
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Figure 4. Signal processing flowchart
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Figure 5. ZigBee wireless transmission scheme
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Figure 6. The interactive software interface diagram
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Table 1. The relation of gestures, binary logic and control commands
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Gesture Binary Logic Control Command
Up 1 00 South
Down 110 North
Fist 111 East
Open 011 West
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Figure 7. Signal processing results
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