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Abstract

The phenomenon of population aging in China is becoming more and more serious, and the num-
ber of paraplegic patients caused by stroke and various accidents is increasing, which seriously
affects the daily life of patients. With the increase in the number of patients with lower limb dis-
orders, the lack of rehabilitation physicians needs to be solved urgently, so the research and de-
velopment of rehabilitation robots are of great significance for medical development. This paper
enumerates the research status of lower limb rehabilitation robots at home and abroad, summa-
rizes the research status at home and abroad from the three perspectives of structure design, con-
trol strategy and key technologies of lower limb rehabilitation robots, and summarizes the future
development trend of the lower limb rehabilitation robot industry by listing different research
methods at home and abroad.
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Figure 1. Italian Fisiotek
1. BEXF Fisiotek

Figure 2. Lokomat
2. Lokomat
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Figure 3. Lower limb rehabilitation robot
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Figure 4. Flexbot rehabilitation robot

[&] 4. Flexbot BREHZEA
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1. Horizontal moving Base 9. Angle Adjusting Rod
2. Vertical actnator cylinder 10. Slider arrangement in Foot platform
3. Ball Screw-Nutsystem  11. Chair with Adjustable height

4. DC Geared Motor 12. Patient’s Leg

5. Linear slider Block 13. Customizable Orthosis

6. Linear slider Guideway 14. Othosis fixing with hip

7. Foot Platform 15. Strapes in orthosis for fixing with

8. Adjustable footrest

Figure 5. Sitting lower limb rehabilitation robot
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Figure 6. Sitting lower limb rehabilitation machine
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Figure 7. PID controller model
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Figure 8. Block diagram of an impedance control strategy
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Figure 9. Block diagram of an impedance control strategy
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Figure 10. Fuzzy variable stiffness adaptive control scheme
10. fR¥ENIE BENIEFS R

5. THERENMBZ/AXERAR
5.1. fEREEEHAR

IR AR BRI FE LA N & NV DL 2 A Ve B SR BEORAIE, BN R G E 2L el A AR A . R ARk
P i AR G UL, A BEREORIBE RO T T BRSNS Ak R B AR FH[26] - #E1LK 2 1 = [27]
TR T — AR sl TS R R LA N, O R . AR 2 AR T A RIS, R
FEFENYE St s, Wl 11, & 12 Fos, @Rk T i S RGO, IF BAR S S
KB, 2 AZNREFAT IENLAR ST, DMRIEEE 24, TR 223E T ek e, CIAR 3R
fi =AM B o

JE A AL T2 B (R  HE E [ 28] B T8 2 B iE T — s ALAR N, L rE i) R 4o b ) FEL R 3
AR R T AR RS, E AR AR IR AR NS N ENGRET R AHE R, (T ] S
BHACAE o T R BB R B [29] 55 N et Bh =X R R RIS N 138 B U it A SO | IR e — 1
W, TEALER NI S 2235 T N gk Ju A iBéds, M it A2 T S K NEARRZI R M E, Sl
B % TR TR A SR 4T TAE . Muro-de-la-Herran [30]4EXT 24520 B 21 T IMU AR 828, B
FEIK2S, FER T E MM T W EH PR, RSB SR AR EAR T LB IME 5
(PR SN 5 A0, RRE AL IR ER SR 5 AR AT I, DARA CRER S ML NEAT MRS, Rk, &K
BEARWERERGENL. @B R E.

DOI: 10.12677/airr.2022.114041 405 PNER ST IR YN


https://doi.org/10.12677/airr.2022.114041

I 5

Figure 11. Angle sensor
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Figure 12. High-precision six-dimensional force sensor
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