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o] 84§28 (Biomedical engineering ) & =} %
2538, 98 9 2AEok 2R EZ (Robot en-
gineering ), 2 ¥ 2548, AT, AEFTFSY o
FAG Sl FoF A¢E 2 ek
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H 2ol & EEA] dTE st Aol E, AF
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metics ) & 7N3E ol &sle] FEA ZTHF Yol A
A3t s Z5H7) (Myoelectricity ) A 35 2 &4 4]
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o o] o} »

2 BE, drle e o FdAE Aol 523l E
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Az AL A5E ol gily BHANANE
A ordt A e 19459W 599 22 &= Reiter
ot 25 53714 5 (Myoelectric signal ) & ©]
B3te] AFEY 53 YA 2, 1948 o “A

28 Azl Ao alol HFstg o, 1
‘+ Reiter 7 Al 28 A2 Ao feta dh7]of &
T ulofgt geiglch. 2o} Bell Lab. o4 E#
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7 F9E el o] A2 BAA o g2 gF¥FL F
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sgon Z&ANE BAA AL FOoEAN o W
Wo] 7l=4e A4 2 2959 1% 1960 k"‘_"“
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S 3oz LdoME AL 2y A #E
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o ojE2g om? 19701d Fule] = Mann 252 A
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Z7A A&, shich, ol gelobGol A Zhtetd 7E
o] AlEH oz BAAANE AFsld ¢yl
A ch
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wt) 2) = ..C}_ transformation
(a)

fe,) (x) ) tz,) (KB
.m._E_._.L o F{-}~

(b) sampler prewhitaning detactor smoothing relineariser
filter filter
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PM MOTOR
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2% 4, AFEsE 19 BAA el
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oAt/ el 2719 F&AEE AR Ay A
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T53 7] BAA o Al 282 Srdo] BEolels
ZA4g, 7B Qe 7t 29 40 el gl

@ BdAei71 9 o

4.1 Boston Arm(BA)2} Utah Arm(UA)
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22 Awatdch, o] B W% 52 ofE Ao
we SRl Al A 8" ¢ olok (2™ 9F4R)

AA35 Al A8 @ E3 (Prehension ) @ £%3
A (Wrist articulation ) ® 23] 23 (Elbow flex-

]
.3

2k

(556)

EREEE B34% $9% 19854 9 A8

Environment

i

& Senses
Central UPPER Decision
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s SERVO DISPLAY
EXTERNAL] [ AMPLIFIER | | CTUATOR
Artificial ifici
POWER 1o & Effector or [ Artificial
SOURCE | [CONTROLLER} { g iated Force,
Muscle Position,
Etc.
Energy ]
Storage Amplification,  Fynction Sensory
Signal Processing Feedback

& Actuator Control
& 5. Cybernetic HAEA 79 £3cholo} 2

VIDEQ DISPLAY OF
LIMB POSITION

MOOEL OF
EXPERIMENTAL (IMB
MOTOR.TRANSIISSION

KINEMATICS MASS, £1C.

EL OF
$IGNAL PROCESSING
GAINS, FILTERING,
BICEPS AD
G CONVERSION

DIGITAL COMPUTER

TRICEPS
EMG

a8 6. THAINE o] &3 AHE A EalolA

ion )@ 49438 A (Humeral rotation ) ® o7 3
%2 oA (Shoulder flexion or abduction) 5& X
#atzglch o] Yol = Utah Arme E4% 237t
gol Edsle] glovt AL o 7)o A Fsta,

Fde] weAl ¥-2 F35H (4)F A3l wt

et



EMG Al&% o] 43 2AAolele] #ahs Av

u}

ELECTROOES
EMG
PRE-
PRocsssmIz
FEEDBACK™®
CONTROL
MODULE
MOTOR FORCE VELOCITY
POWER SENSOR SENSOR
CONTROL
CHAIN ! o
DLC. GEAR ——fkggg.?c AND — BALL TRANSMISSION
P.MM REDUCTION Y SPROCKET| SCREW LINKAGE LoAD ===
BRAKE
DRIVE
|
|
|
POWER -]I
SUPPLY [~ —=— — —=—
13 7. Boston Arm 2] AM A A8 BH AL

4.2 Saridiso| gty

Held A -2 1977 Wirta Sl 98] 2 &5
71E st oy AA A AAZHAS Aslbae

Ak, Saridis® 52 ol Ao Aelstd chgi B Lo
P A F e B e Agetd B

1% 8, Boston Arm 9| &£

o]

03l 9, Utah Arm o) &£ df



EREEE

o) 443 A} ( Simulated amputee ) 2 ¥-8 #33 &
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£ ulg FA AT FoE el En AA AF
o wiAHSL vl g St

2.ob2 i 4 Bl (Parameter vector msth-
od) &¢ Wy e gy (Parallel filtering method )
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Aesl7|f Fol] A5 RE AdEHG JHAY +
Aon e AFo2 d& Alse HRE B3
A F Y 5o doide EFAZE AHE

7ol Foll A gwioz dHA g zev

EMG. COMMAND

TRAJECTORY SEGMENTATION

TASKS
SUBTASKS
) LEVEL 1
ELEMENTARY ORGANIZATION
MOTIONS
n 'MOTION BLENDER -
[ LEARNING AUTOMATION ] LEVEL 2
1
COORDINATION
Lol SUBGOAL SUBGOAL I—-
1 e
LEVEL 3
CONTROL

. i
CONTROLLER -L # CONTROLLER
P

1

PROCESS
ARM

«

SUBPROCESS | | | SUBPROCESS
1 P

3 1. wAse Al FA =2 FA .



EMG A% &

o )8 me HAA AFAY FL
o] okl A (Stationarity )5 EA1A o] dolqlth
AA A" BHAEol T 22mE,

¢ 2eg s Qroll A
Qe N2g dnEH AQAYEel AS AT

2814
BAA)7] 7} o wEn A% /5T

3 9=k

]

i Grosp-closing
|

b

.

(for grasp ~-- 0, b-——
closing) |

(for elbow --- "z\
bend}

Elbow-bend

@oreo (sub-space)

o] &% wAAcissl ARt A

.9..

B 2AAlol7)e M

F o4zl A e Ad 153
b 2 g A7 AjdFe Aspolct,

go gy Z5A7) Ao FAd g 7del o
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