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The Implementation of the Intelligent Exoskeleton Robot Arm
Using ElectroMiogram(EMG) vital Signal
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Abstract

The purpose of this study is to estimate a validity of control signal through a design of Exoskeleton Robot Arm’s capable
of intelligent recognition as a human arm’s motion by using realtime processed data of generated EMG signals. By an in-
telligent algorithm, the EMG output value of human biceps and triceps muscles contraction can be recognized and used for
the control over exoskeleton arm corresponding to human’s recognition and judgement. The EMG sensing data of muscles
contraction and relaxation are used as the input signal from human’s body to operate the Exoskeleton Robot Arm thus
copying human arm motion. An intelligent control of Exoskeleton Robot Arm is to design the analog control circuit which
processes the input data, and then to manufacture an integrated control board. And then abstracted signal is passed by DSP
signal processing, Fuzzy logic algorithm is designed for a accurate prediction of weight or load through the intelligent algo-
rithm, and design an Exoskeleton Robot Arm to express a human’s intention.
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Table 1. The Calculated data for initial input
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Max0 - referencel 193 460 b626 1071 1449 2019 2288 2637 3082 3172
Min0 - referencel 32 63 378 704 995 1583 1982 2084 2337 2448
Fuzzy inputl_ M 63 2036 3613 507.8 7728 12127 14831 1804.6 22589 24937 #H0O]
Max1 - referencel Hi 353 469 700 a02 1328 1683 1991 2445 2793
Minl - referencel -2 T 176 365 651 1016 1313 1513 2011 2311
ZE Asgmoe] AW 13 £ tigt vluAHS A Z}zre] "HolHE T Bt TAES} 37HA] F9-9] o|F
A T 28 o €& ¢ & ZAA UE AJA I AT 2A4E EY dolHE 1§ 59 2ol YErd
& sdsia o &8 g AXte A "k a9 5 9tk el binum N} trinum N2 32| F3}o
DSPF W& dlolge] A&y 555 Holal Utk w2 Aigho Raverage #tAllAe] AE =g HolFH Ko}
o] MPAX EAS 7HAY el €A HAE K1 &Y
Hie S HojFa 5ol ugt e &89 55
4, B35lel 2H o5 9t dalo] I 2g1ke] ApolE HolET
HX| ®HoiZ| &l
[mv) ot Bicepts EMG GRAPH
4 T T T T T T
~ . _ —&— binum1 A
41 2HE AMSE 53 25 of & v Y 7
THAE AEE A7) HEiA mA Al AR 2 — average? LA
T AE7F FANl wek o9 Wk A ef ofH s 714 =000 7 1
= Aol sl AA deleE FEshe o] A ook = 2500} 1
gt o]2 S1al] Abdel] AFe 2HE s 33 9 AE 3
7 322 B35 S w2 o]Fy AFte 2AE) 5 2000 1
—?—7-”0]1 ‘j/]' ‘%’174] 1‘3_2]5‘_‘:_ ]Oﬂ 13H /‘;:]_@—% iﬂ— ‘—EIT‘ 7“:'_3—7 % 1500+ 4
gFstele] FAlZAY] dnEFe] V|FoR ARSI
A& Zbzk OKgoll A 9Kg7hA o] Betd = 247 103] o] 2 1000 1
A A e 328 5 Z4zte 204 ddds 2HE .
2o w2 29 doleE Aus Hi1w go] U W T T
M4 PR o4 rlolEE Ak A ol==
o] Fty} Aol Agol o SHE e 747t ¢
H HEE A4S F 1oA E2lE = ALkgel o8 9= . Tricepts EMG GRAPH
Hgo] s FES AA) o] F-y Aol HA ol
ST ST = —%F— tnnum i
Ze] o] Wt vhgel ® 29 ¥ 33 o] AAer) i

# 2. HX| Aol ol H

Table 2. Linguistic variation of fuzzy input

Inputl VL1 RL1 RM1 RH1 VH1
. Very Regular Regular Regular Very
Meaning | 1 "1 | Low1 | Middle 1 | High1 | High 1
Input2 VL2 RL2 RM2 RH2 VH2
. Very Regular Regular Regular Very
Meaning |y "> | Low2 | Middle 2 | High2 | High 2
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Table 3. Linguistic variation of Fuzzy output & output
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