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Finger Motion Recognition from Surface-EMG using k-NN method
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Abstract
Human’s motion by the muscle’s contraction conforms to the signal(The signal is given from the brain). Electric

signal generated by muscle operation is called Electromyogram(EMG). The one observed on the body surface
is called Surface EMG(S-EMG).

In this paper, we propose a finger motion recognition system from surface-EMG using k-NN method. First, we
tested on computer simulations of the method of finger motion recognition from the S-EMG. So far, the authors
used only Nearest Neighbor method. However, the Authors did not a experiment on other recognition methods.
We compare k-NN method performance with Nearest Neighbor method and Multilayer Perceptron and tested
on several computer simulations. The results obtained from the computer simulation show the effectiveness of
k-NN method (Recognition rate 90.0%).

Next, we propose k-NN method with on-line adjustment technique and test own system by two subjects. The
proposed system is online adjustment method. This adjustment method adjusts proposed system side at the
same time as training by experimental subject The usefulness of the system is confirmed by comparing temporal
change in recognition rate that k-NN method with on-line adjustment technique and original k-NN method.
From the experiment results, k-NN method with on-line adjustment technique is more appropriate than original
k-NN method.
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5y AT LOBIER O O E1T o 12

TP, REIHBEOLSIEOENX 23513 2 BRI H W
LB TR OW TR R FERIC X 2 21T 7=
ZAVE TARBIE CILIE A E 2 W Tl B3 (NN IE)
ZEBIFEICHWTE . Ll hoFiEZHN
TOEREITOTWiholz, 2T, RO 3 F¥E
DA FEE AN CHAERERZ 1T, FHEESE
BRIZHW 285 FEIL, HsEfsiE (NN ), k-NN &
(ZHE), =2a—F V% >y hU—2 (MLP) ® 3 &
FThsn. Fiz, @O ELHELZRT DL LT
WAEELE2—2 Uy NE#EAZ H W, BHRRE SRR A
ToT=hER, WA E V2 NN IEN 55.6%, <—7
U o NEREEEZ V2 NN ED 62.2%, EEEZ W
E-NN ¥£2% 90.0%, =—7 U v FiEgfZ H\ 72 k-NN
M 71.1%, 64inputs @ MLP 73 84.8%, 12inputs @
MLP 78 85.4% &\ 9 @ AIAE R 235 H A, k-NN {E2N
AREBRICBW TR bEWVIEBIETH L Z &N 0o
7-.

WIZ, 972 K 2 AL D AT kIR T 5 o A
T ACOWNWTOMR ZITo 72, HRTPEZ D L, [
Ui ChEMnm< s, BEHoKEL L Oh
DJEREE - S EREBORT, WO BRNEZ .
T, BEFICKHET A AT AL LT, A
TA VBRI EARE L. T4 U ET O B
TR VWA TER LR, Fr o4 i+ 5
Z & R FRBIIR OIR T AR L L 0 D 7pn &
WO RERPF B, BT EICRT DB OE kI
NI DA TA VTHEORFAMNRHERTEZ., &6
2, AT O Z L CHAIEON EbERTEZ. F
72, N X DI X > TP M 325 2 L3 H
MR TE-. UL, oA ik 280t
Aoz, iUk, 4274 0TI E 722 D IEHRN
B2 TWRWE=dThD.

SH%OMBELE LTI, MELEY AT AIIZ
Fuzzy ART O7 AT 7 CH LTl ¥— %
AT HHERER N2 5 Z & TRelE % —r 0B LBhIE
EEREN R ST VAT AOBRENREXTFLNS. A
L TAT T2 T4V TOERTIE, BELEY
AT LOHEN e LR NSLE L R DRSNS - T,
FDI=, k-NN JETiEo THRAI L72B, iBo/z
S —UTIELWERE AT = RNEHFHEIND Z & Tk
WRE—=UPEHEL, 5FETHNTE TV F—
EFTHHMNTERLSRDIBENEE TWD. HhiliZp
LB o515 & LT Kohonen @ B iRk b~ v 70

Fuzzy ART(Adaptive Resonance Theory) 72 & 234
TIERIN TS, KX (4.1) 1X, Kohonen
O B ik b~ v ZOFEEBNGEWRIZ R > TN D,
Briepidf@ N2 — 2T o x x5 2 L T,
KL DY AT 5L OERMNBEY, V=2 M
WoBEDHZENTEHEZZOLND. 1277 L, Fuzzy
ART THREE 2o TV B HET B Y — DR
T 57 7 ADWREFEPRERIZIZRD L Bbhd.
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