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Development of Fuzzy Control Method Powered Gait Orthosis for
Paraplegic Patients
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Abstract : In this study, we wolud be developed the fuzzy controlled PGO that controlled the flexion and the extension of each
PGO's hip joint using the bio-signal and FSR sensor. The PGO driving system is to couple the right and left sides of the
orthosis by specially designed hip joints and pelvic section. This driving system consists of the orthosis, sensor, control system.
An air supply system of muscle is composed of an air compressor, 2-way solenoid valve (MAC, USA), accumulator, pressure
sensor. Role of this system provide air muscle with the compressed air at hip joint constantly, According to output signal of
EMG sensor and foot sensor, air muscles and assists the flexion of hip joint during PGO gait. As a results, the maximum hip
flexion angles of RGO’s gait and PGO’s gait were about 16” and 57" respectively. The maximum angle of flexion/extention in
hip joint of the patients during RGO’s gait are smaller than normal gait, because of the step length of them shoes a little bit.
But maximum angle of flexion/extention in hip joint of the patients during PGQ’s gait are larger than normal gait.
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Fig. 1. Powered Gait Orthosis.
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Fig. 2. Correlation of Valve on/ off time of hip joint.
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Fig. 3. Block diagram of position control system.
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Fig. 4. Air muscle controller.

BuRdy)= 29 7 124 dx)sigch

FTUTH Alo] Z2aRLe AHF AAZE A (preemptive
real-time kernel)?] uCOS-I[10]2 F&#H&l, Az Ao)7}
7Fe3tES St A¥ HlAItask)s B Ftaso) o
g AolE A7 20[msec] F71¢) 2709 B2 100[msec]
F712] deole 4AsXg ead, 23 50[msec] 5271<]
AD & B3 F, F 4709 "ame 7T 7 e
272 AP WA, AD HF elAIoME HF Fr|uich
TAF o2 479 AN F 1709 M9l gkEe AD Wdkst
1, ©]FH1H(moving average)S Fdt sFsh= A9 &
A dFow VS A AFES o4 Aol Haz
olAlE A} ZHE MM AFghe) 2§ Aojgtee)
A o] Aol GEET 2SS, 1 xjojo) HFHE =
FEM(duty ratio)2A PWM HEAH Ao)E £33 o
] PWwMS| FNelo] Fula(carrier frequency)s HHo] FHuj
SEFTT Aol Bz F018 1k, S0[Hz R A
Attt 18 45 B Aol Nt 37198 AoiA 2~
He Hoj F).

I TEX| &0 AJAH

1. 2L elemo|A

HAA 7= WS 212 HE(crisp numerical data)S
HA Hgog HEsh= dikatold). o]F WIS A
o2 EAshe A2dld JIFHoE HEoId HAA2HE
o] dHHol2e] ¥ He3 WHIAog 7)o HAZRE
FEY ZETFE FAXA2E] ol Y AT
e Aolch

&7Fha 8 (flexor digitorum superficialis) S &714-g
€ 7159 S%0E2A BYF A ALHA gtk o
A SR oulghate] REPA] HME) o xube QkAEA|
Y F A& B2 ALt

N

,

\ .
BVG g0/ P‘g SEM ML

el

TR s AT AN 8 2AE A 9 74

Fig. 5. Electrode position and EMG fuzzy set.
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Fig. 6. Measurement of foot pressure and COP movement.
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Table 1. Fuzzy rule.
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Fig. 7. Defuzzification.
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