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Fig. 1 Classification of rehabilitation robots
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(a) Mano rehabilitation robot; (b) Bilateral upper limb rehabilitation robot; (¢) Upper limb rehabilitation robot.
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Fig. 2 Different types of upper limb rehabilitation robot

1.2 THEREMNSREA

TR AL AR NN SRR B R BR s B
2, =2 LA B B S L A% A o 3 i i vl 3 I 2%
ol E B YIS B R AT S AT A B
H YRR, A AR IR A

Lokomat /B HE S HLAS A 2 H AR
BEZMLBNEBRELZ LGN CELH T A
FHAL . anTE 3Ca) Bz, YN 2R I A8 2 0 2 308 I
B e R 4 ) AR 4T RE 8 AR I R Y T BCSAT E Sl
LYl | e NS R N NI R R I ) R R
B T8 REFIR /IR AT (91 B2 L REAS 385 N A [) S 3 Y B A
REAE B2 e 1l T A 2 R A O 2 B R
[F) IR, e AT Ay A 4 22 A it RS A 507
2R IE B SIZR AN 3 3h I 25 . BE % AR 4R £l JER A7 R
BODHAULR NG B E3 25 80, B
AL T BN g3, B AP 2. 2016 4R A7
ML HT R IEHLEE AR A IR A A B F R R

“(a) : (b) .

[10.11.13]

PLER ABE & 2256 L 7E 2018 4R AR & A« 3L B 7 = 3L
B WAL A A 1R SR 2 B B R
AITEMHAGE, 3645 T B, AiWalker T B oh
B ML NN E 3 (b) Fr 7 . BE A5 il 4% 1> 4R % B
BEMRE 2R R, PUNERBH A RA
BRI AE 2 vl R — B A R L A N
PHE R 52 Bl B F S 55 0 T B9 BT B R A alk . 2021
RN EIER TI&4T UGO R 57 5 B BN B
FARTF I A [ R 2 i WA R (NMIP A T T
M E L B T RN H . W 3 B Hlas N
AR GER RS 8 SCHE 5 0B A 2 A 1 O X SR MR
S BRI JE B 3 M ATE I 2R, m]
PAPR A5 18 2 5 SO o A b 10 22 e Pk AR S P RE 5 I
BT 50 QG RER  0F BRI AL A HIH P R A7 gk
L SEILT A7 IR R e AL 4E L. Sloot A
FEH T — RSN R A AL A 3(D BT
FELAL G 00 WP S0 B S LA N S A T 20

(a) Lokomat lower limb exoskeleton robot; (b) AiWalker lower limb exoskeleton robot; (¢) UGO rehabilitation exoskeleton

robot; (d) Flexible exoskeleton rehabilitation robot™'*.
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Fig. 3 Different types of lower limb rehabilitation robot
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Technology and Development Trends of Rehabilitation Robots
for Limbs

GAO Xueshan',LIU Kaiyuan' ,ZHAO Peng' . MIAO Mingda®
(1. School of Mechatronical Engineering, Beijing Institute of Technology.Beijing,100081,China;2. School of Mechanical Engineer-

ing,Jiangsu Ocean University,Lianyungang.Jiangsu,222005,China)

Abstract: Stroke is classified as a neurological disorder that can lead to physical movement impairments and
cognitive impairments in the brain. In recent years,intelligent rehabilitation robots for limbs have been widely
used in clinical practice. They can provide patients with effective and repetitive rehabilitation training and help
to reshape damaged nerves and improve the cognitive function, thereby restoring the physical movement of
limbs. This article summarizes the current research status on rehabilitation robots for limbs both domestically
and internationally. It discusses the clinical applications of these robots in the rehabilitation training of stroke
patients based on the different areas of action. Experimental data demonstrate that rehabilitation robots for
limbs achieve better outcomes than conventional treatment methods,effectively saving labor and material re-
sources and addressing issues such as the high demand for rehabilitation and the shortage of rehabilitation
professionals. Meanwhile, the key technologies of rehabilitation robots are analyzed from three aspects: struc-
tural design, movement intention recognition, and control strategies. Furthermore, the future development
trends of these robots are prospected. With the development of new materials and artificial intelligence,reha-
bilitation robots for limbs will evolve towards being lightweight, multifunctional,and intelligent, assisting re-
habilitation professionals in developing more standardized and personalized training programs.

Key words: rehabilitation robots for limbs;stroke; movement impairment;cognitive impairment; human-robot

interaction
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