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Implementation of SEMG Triggered Assistance Training on
Upper Limb Rehabilitation Robot

FANG Youfang, YU Hongliu, GUAN Long, Yl Jinhua, ZHANG Ying, SHI Ping

(School of Medical Instrument and Food Engineering , University of Shanghai for Science and
Technology , Shanghai 200093 , China)

Abstract: An assistance training control system based on the prototype of an upper limb
rehabilitation robot with three degrees of freedom was presented. The system was designed to
detect the patients’ real-time intention of moving and realize the assistance training. A variety of
electronic technologies were used to capture the surface electromyogram (sEMG) signal of
radiocarpus and cubitalis anterior. The sEMG signal was captured and processed by a multi-core
hierarchical motion control system. Then, the assistance training was conducted according to the
moving intention of the patient. Finally, the sEMG signal identification experiments and speed
regulation experiments were performed and the feasibility of the assistance training control system

was verified.
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central drive; hierarchical control

s HER: 2014 - 0609

ESTE. PR TR H (12441903400)

FE—1EF. 771989 —), B WA A F5E T 1] - R E HLes A $5 ) . E-mail ; fangatusst(@ gmail. com
WEIESE : Wt (1966 — ), B . ¥z, WFE 5 1) : BEE T . E-mail: yh198@hotmail. com



356 g TR

2L 2L,

¥ Ak 2015 4F 55 37 &

AR S 5 S BRUE B A Rl 5 | 2 1
AT RERREAT . B T T ARIGIT R YRNETT Z 00 B2
14 BRE SN ke 25 E B AR Y% a8 shyr R ik
IIREREATA R BRI I 2 — . 1s 37 i i S By
KEP A, HAL ] 52 i B AR A S A A LA
PN 5 R ST B 3l AL GE R R I 202 B R
REEITARYE B 5 W67 20 50 5 B f85E 50 1A% Fh 3l
VE AR RPN APV 2 A Z A anill 25k
FALT YRR AR AR RAIE , e = 20T R E D
ZROR IR . B 2 53097 B E S TE R A
SRAE . EARR  BREHLAR AME — B0k iz gt 4
SORITHAR S KB 7l A FHMLAS A AR A
T RERR AT B TR A N Sk g B L0
RGN ZALa8 A0 2 TRe 24 Bl A AR D) se i
1) i85 5 s B sl » DT £8. 38 1358 4342 Bl ML e
(CEI/ S

E NN RRE L N &It 1 Z it
5. [ AMERPE R S A IR JE R U AR K
SEUEONE R LA BT % e H A Akita
Prefectural o2 (He BRI K 2% Filsn L 7R Bt K22, 5
4b, 3¢ E Motorika 2\ &) . ¥+ Hocoma /3 &] . 3¢ [
Myomo 7% ] . & K F] BioRobotics #f 5% fiT . & K
TecnoBody 23 Rl S5 Al ABARARB K& T — SR ™
at s DIREAR LB K, I A 3z o Wi ahiz o 5%
Z 127720, 2004 FEVE R R T 3B
MRS, B F 5 w8l B ) JepiBH A I gh e
3 FH B TN A X2 e B 2 i sh il id 3 ) 4
JBRSEBT . 2008 A7 JRUE Tlk A2 A A 2 X
TR LR AL R 5™ BT 5 A A, BB
54 il s I ) | 2 i L = O S 71 B N 14
PEHCIF R I 7Y e B Y 3R E UL (E S (surface
electromyography signal, faj #k SEMG) V£ b 355 il 15
DX SIHL AR e IR — 2 1 32 30 a0 i A7 R 2 I 2.
2012 AFEAe R K2 i) b TR &2 3% R R
LA RBR 7 20 B 3 A H il S8 T £ 5
B BN SN ZRAnBE BTN G =X, o T s T I
AR SEMG 2 HZ ML & . AR E N 2 Z R
UL AT T R HLAs N B9 AH GBI 5% o B FH 2 T
LA S G S IR SE BBl iz s Bt R A
b IRPE B By A HRE R R S G SR Tl K 45
TEB Jia sl ghrbr, J3E A TR AE B9 LR g & 1Y [
B o 1 B R VI ZRAIL A5 ) 21 52 30 T B Fae Ak I 1
MR Z. B )iz h B RE % B KRR b 45 A8
N EWRESIE IR B S R DI ZRROR X TE

PR B A Hh bR B 2 31 FE AL A2 B R 2 MG IR 5
b R=E P A S R R 2 4 223 1 SEMG R
DIRE » IRTESTIE (9 1 FHT AT B AR ) 4 1l RGeS B 5
7 LA 25 B I RFE {2 sEMG #8975 2352 A 21 5
ZINGHLE A B AL R G #4718 57 5 4b
BB I T ARG R R RHFE TR
P RGBT

ARICHET 32 L R HLBE T — BN R
B REE S — L DA F i R R R TE LA A
F AR AN P F Gk s BRI 2R
ar AT B 11 25

1 BRI

TG HAT =4 =S (W12 2h D RE Y it 3l B Re A2
WNZRMLaT N 20K 5 5 9K 2l FL AL e B I A D 4 2
ARSI _E RO AL . BT ARSI R T R E
HEFIN AL AR AR SR R E DN SR i OB
7 RIS Eh T RO SR B 3 i i B g S0 3 A
(AT LR 5 P R R 0 X R AN RS
KT FOliRaE SesZ e W] k= 5 R g
BB i 3 =R IE7 ) R YN 2 R YN DE =P A EE S
AR A B A R SRS AL D 2l T i 1 R L
Aol DRl 3 R RS 5 5 AV D s o
HE . fortl i B bk A Bl g Ak it B
SR 5 E S AL » SE IR S R S IR
JRSEAT I o 3 A B B RYIE 3l e R FRTE
FHER FEAL SN KB 1N 3 AL i B 1 IR EA T
MR E ST AR 1Y A 1 .

PSS E PSR O

B1 ZAHAERREHNK ERRENZ%
IR PNISR S|

Fig.1 Overall structure of central driven upper

limb rehabilitation training robot with

three degress of freedom
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Fig.2 Diagrammatic sketch of angles corresponding

to the three degrees of fredom
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Fig.3 Block diagram of overall structure of the system
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Fig.4 Structural diagram of power supply unit
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Fig.5 Structural diagram of arithmetic control unit

3 FEANEESAEREAINZGEK
3]

3.1 REMBESHE

ST (5 B2 — R B O A 5 e
32 S I R 223 T LG e S T UL £ 4
R SR ARG 25 RO 2038 50 42 i ARG PR
22 BB B L ARC & K S . R IR 2 1
B A2 5 AR 8 R DL 1 o
B AR 5 (R DR B — RS O .

a. R EIE TS n i (5 5 IE
BONLAE SR 7 v R AR 5 mV,—
A 100 1V 5] 2 mV 22 i PR R A L
BB EESHER 20 1V H % HUSAMETE (.

b, REUEE T8 T m b EGE S AL
K, o i oK, KSR IE R REILABAF
5 R S L P A it AR B AR AR A
LHELLBICR.

. FRIELHAE S HA AR B Y6 FE F 2L P T
10~500 Hz ], 7£ 300 Hz DL |, 45 285 i 25 25 00 .
Y RER ST e R E A PR 20~150 Hz Z Ja].

d. REIHBE S 2 —FHEILES, 3F B A
Ff5 5 HGe it # Rtk bl i (el i 28 Ak i & A 224k
T LRSS e R 9i2 sh RoC i LT 4 i £
A SR LA AE R AR A5 DX IS in i & BT A %
BRI A — 2 R BEHILPE .

fat e N JULH 3 B ) D (AT L ik 8] 1~3 mV,
i 2 e g 2 LA 5 e FE — e 100 WV LATR , K24



a4 J7 XI5 55 T LR figh 2 1B R SR IR ML AS A 52 B 359

FLIE# N 2 a2 2.  FiE 2 RN,
F WU AE 5 R B/ A5 1 LR 5 52 31 )5 R oA
B8 v ) L T 8 S T I ARSI SR8 PR 5 - M 7 )
TR LA X R I LR AR5 R A L 43 A AL B e
FEERZ XS BTN S LR s 45616
SR FEAR T YL, B LA X6 AL H R A H B T4
W ER a. i 25 s b =i A BRI s ¢ fE R
BRR I N 5 . A EL s e RIS IRTERS

iz FH 22 1 A ARORE LA 5 0E A T R AR B L LR o
FEAEFTE 500 Hz LT L T2 i LHL R 25 45
M — MR B R 20~500 Hz 2], ELARHT /M i 2 vk
B MK T 40 dB/ 1SS 1A G T
FL R F14 42 1l 7 =L SR T 50 Hz B Dk 28 v IR T4 T4k
SR A R H L BT T T B AR SR LH
SRAE HL I T2 5y SRy R A R L I ROR L B R T
U TR R % T R % L 3 2 T O R K LA B A AL A
HAEEIWE 6 frs.

zm |0 o | oo | [ws] [
WL LA [ R s [ ks [T R R

E6 FEAEESIRINER
Fig.6 sEMG extraction circuit

e 2R - 20 LA EAP SRR IO A LA

FRIERSR RIS TG T - O 1T R HLR
RNUAAR T SR E IR (55 A7 48 X A B

L BRI W RIS 1 S i PURER JEE - fif iz
TRCHEAT Ak FRAT 541 246 28 XU JILFRL 15 5 1 2R AR BT
B e A 25 3 N 7 Bl

3 £ @ 8.66ul
[@<SHz

B7 FELTHAAMESEEE
Fig.7 Graph of signal waveform during

the swinging of arm

3.2 B hilgrE By seE

RSB ZET WU AR5 19 B T3 I 22 A 0 A8
A LS SR iz s L B DL o A I i
AR JL R A5 5 ) 8 3383 2R X L o DTG 1) B LA 25
YT 1) BT e eI v LR £ Y 5
JE AT IR EN IR SR 7 P A ATAT — Bs B 1 )5 3h
(ELEI R/ IR ST 25 0 5 1 B UL L5 5 H
ZEMEL W 22 (EE 157 K T BEE BIfEL, 5 KT A REAK
YLz e F A 8 k.

vY YN
ikt S o) Sk oy i)
Wi % )

B8 HEEAN&GEFRER
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