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Fig. 1 Force on human support leg during walking
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Fig. 2 Variable impedance control method by gait classification
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Fig. 3 Control experiment of exoskeleton

support phase during walking
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Table 1 Experimental parameter setting
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Fig. 4 Displacement deviation curve of exoskeleton lower limb
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Fig. 5 Force curves of each experiment conditions

1) iy JTIE(E F 385 355 2% 25 S 856 Hb 1 v
G, B IME X R0, 1], BES % TR F..,
300 N, &% IR F,. h800 N, FiikEIFeFrwt i #s

P -F
"S- F., (2)

2) whii R ] T bR B A MR B2 B by
e rEfE, eSS % FR M. 801 s,5% FIR
Tou 0.5 so THIKEFERRAT I 5

T.-T
T..-T

|||||||||||

(3)

r,=

WA, 2 I E R 22 . BES % T IR

G N0,2% FIR G 0.4 ecm, BEILEIFEFRIT N HaiE
G,..—G
"= GG @)

4) JEWIBEShYE R¥8 b5 R B A A 85 S AR I 1Y)
R ARIZSIRE S . WESH THRR.H0,2% 1
PR R} 0.2 emo IR IEIFEFRXT I 4 5

=i e (5)

5) BUBIRERRE S SHRbR EEAL Z T T IS
DRAF 5 BB B[R] 25 B RE 7 , 18 3 S B U 8 M i 4



—t

R 548 2019,37(13)

www.kjdb.org 91

ARG RBERAE . A REFR IS 2 2 [A] (A G
PR,
Corrcoef = Cov(X.X,) /(0,0 \,) (6)
Hrr, Cov(X.X,) Fos W HE 5 SEBRE B H Jr
2, 0y 0 RARH T 2. MAHXRBORESE T
B C.ii90.95,2% LR C.. 0 1o FRISEIFE AR 35
c-C,,

= T 7
e -C v
Ko g5 T3y B ik o .
iy wh
ieft a(h
i wrmw DR e

e . il

o 1 B 1

gzt e Bzt e

(a) fir B (b) BH#L1
] we
i i1

s W SunEE 41
i . Tt

s o

e st s st

(c) Hific2 () B3
A
V&AE
PR e
e Tt
1
. FeRAE

(e) Z2RH T

Ko s
Fig. 6 Radar score maps
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Study on control effect of exoskeleton during support phase through an
evaluation indicator system
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Abstract To improve the lower limb exoskeleton moving effect, an impedance self—adjusted control method by gait classification for
support phase is presented, and a comparative analysis between traditional position control method and constant impedance control
methods and the impedance self-adjusted control method is experimentally conducted by setting up an indicator system based on radar
maps and evaluating the moving effects of different control methods during the support phase. Results show that the impedance self-
adjusted control method can meet different sports needs at different stages of the supporting phase, which has optimal overall motion effect
compared with the traditional impedance control method.

Keywords indicator system; exoskeleton; support phase; control effect




