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= just 1 or 2 independent EMG signal J@'

= Easyand intuitive Control algorithm

= just Grasping simple object
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Innervation zone

. Belly of the muscle
Flexor carpi

ulnaris

Lateral edge of the muscle
Signal 1 Signal 2
Myotendonous junction

= EMG M2 UAE

EMG Signal J 4 Winiae Ditferential . |
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Mode Change with the EMG Signal

sensor placement

Extensor _
digitorury Signal 2
<Co—contraction> <Contraction 1> <Contraction 2>
Output value (Moving average)
input
COM.C) Cl(open) C2(grasp)
Signal 1 HIGH HIGH LOW
Signal 2 HIGH LOW HIGH
Mode Change Mode Change

Amplitude

2 10743

F 1142
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Mechanism
Sensor 1 P
Socket Bridge (o) J
Power module T !
Sensor 2 - '
EMG signal Display
wireless Controller
Module

1.Check Battery

2.EMG signal detect

3.Mechanism check

4.Controller Check
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Action

case 1. Normal EMG Signals

Normal activation 20%
Grasp open
Flexion E

xXtension

case 2. Co-contraction EMG signals

mal-function 70%
No action open
Flexion Extension
case 3. Delayed EMG signals ‘ mal-function 10%
(1]

Grasp and onen
Open P

Flexion Extension
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case 1. Normal EMG Signals < Control pattern 1>
[ Normal activation 20%
> Grasp open
flexion Extension close Open

Normal activation 70%
/\ |:: : |:> Grasp open

close Open

| cased.Delayed EMGsignals < Control pattern 3 >
Normal activation 10%
\_> E> Grasp open

close Stop Open
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Motor load
current feedback (_%
DC motor

Index 3 Finger

CORTEX M4
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Little
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Hole Sen0
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communication
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Extensor carpi Ay
radialis i i

Flexor carpi
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Wrist flexion

Wrist extension  Radial flexion

Ulnar flexion

Chl

Ch2

h o o o ah o ah o o

EMG signals [V]

Pattern Recognition with 4 CH Raw EMG Signal

Extensor ulnaris g
digitorum ]
Reference Palmaris 8 : ol
longus 3 ] 5 10 15 20 25 3i) 35 A‘IOTunc[s‘cc
Wrist pronation  Wrist supination ~ Hand grasp Hand O-pell g ; 5 g g g :;,
Feature Extraction Feature Projection Classification
Auto Regressive Linear .
‘ L Multilayer
RAW EMG =>IMean Absolute VaIue‘=> Discriminant =>l Perceptron =>
Zero Crossings Analysis

Table I The average values of Sammon'’s stress and Fisher’s index.

Table II The average values of the MLP classification success rate
and processing time.

LDA PCA NLDA SOFM LDA PCA NLDA SOFM
S;:r;rgsonEs 0.8402 0.2503 0.8475 0.8875 success rate [%] 97.2 94.9 97.3 95.6
' processing time
Fisher's index, 7| 179284 | 0.0032 | 2997.6 | 28.0875 [msec] 2 2 150 300
. . . Radial Ulnar . .
Motion Extension Flexion flexion flexion Pronation Supination Grasp Open
Accuracy(%) 99 98.9 98.1 98.9 97.5 98.1 92.8 92.5
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Q&A
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Human engineering told the minimum 10 mAmpere force to move the muscles.
Is it true and what about nerves in brain? Some lab show reading brain with too small

electricity?
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—

» Human engineering told the minimum 10 mAmpere force to move the muscles.
Is it true and what about nerves in brain? Some lab show reading brain with too small

electricity?
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—

» Human engineering told the minimum 10 mAmpere force to move the muscles.
Is it true and what about nerves in brain? Some lab show reading brain with too small
electricity?
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—

» Human engineering told the minimum 10 mAmpere force to move the muscles.
Is it true and what about nerves in brain? Some lab show reading brain with too small
electricity?
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—

» Human engineering told the minimum 10 mAmpere force to move the muscles.
Is it true and what about nerves in brain? Some lab show reading brain with too small
electricity?
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