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Mechanism Design and Experiment of Rehabilitation Training Robot for

Coordinated Movement of Upper and Lower Limbs

JIANG Li-Jie! CHEN Jin? WANG Liang-Yi! HOU Yan-Xu' WANG Yong'

Abstract Owing to the lack of clinic rehabilitation training equipment for coordinated movement, a rehabilitation robot
for upper and lower limbs coordination movement is developed, which is suitable for individualized training of hemiplegia
patients. Firstly, the regularity of human shoulder and knee angle coordination movement is identified as a design objective
based on normal gait of coordination movement of upper and lower limbs. Then, the rehabilitation training mechanism
and the main or auxiliary drive chain based on a five-bar metamorphic mechanism are designed, and kinematic analysis
of training mechanism is carried out. Finally, tests on the prototype are carried out, and the results show that the robot
can achieve the design goal.
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Fig.1 Normal walking stick diagram
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Table 1  Robot main parameters

AR 24 HFR 28

T o 860 mm P KA 200 ~ 600 mm

T 500 mm JB X TEH —15° ~20°
R i % 0~ 140 mm JE KA 10° ~60°

PR RE £ 90° ~ 150° TAREAT G R 10° ~70°

BETIZ 400 W UEREN weEh. 13
W& B 150 ~ 185 cm &R < 200kg

2.1 REINGHA

FHEFAU R A KB Pl fa i, 4]
N 2N T (W PURS B2 15: LN e N AN AT
— 8 JE S PETE B,  PUFFALRG (AT 52 B2 — ]
TEIB BB, T ME LA A [ R AP A A 7
R AR R — Rl SRS B S, F—Fhdh
FAEE R T AL R o5 — PPN IE 3, AR
ety iR P R H PE RO B P R S B K AR L
AL B AR SCHET PR BRG] T — R0
JB ISR B A LAE . ARy 3%
FEo AT R AL SASEB b N R Rz,
TE N AR AL i s —Rh i 1T 4%
HEFF. I ZARATAUSAE A i 1T ATl YNkt
BE AR T L, RS A T BT P R
ML BEAT B, 1 EA NN ZR S BT 2 A AL T 3
RN R AW R R R AT AU A B S BN ]
BB, DA A 7] S8 B A PEAL I R B2 1Y 75
K. CIREWN KWL AR HFE TEERSH. H
AL AT ZRAUAL S5 F AT (], A IR T P 3R
E, SCEEBCH M — MNP RE T4, 1 4
A MM ZRHUAE =GR T AR B A LA 75 L

TEP 4 b, B — I e AR IR, R

DL OAL 5 AL B RGAE, 75— MR, 5
TR EE B 0 B A A v 3 3 AT AN R A A
KE. ihn— i S AL G L SR, Hi 55 — i
SR B U S R R R A S S R AT
4 i BT R B, R 09 R B 5 R R AT A
Ui B U B R, R REAT A R i 5 LR B B
PSR, FEERT B D L B R ST IR SN I
LRAETERT by TT ZIEAT A —din 5 AT B U8
TR, I GERTY 5 — w5 L S i i ik i
BRI A A 1T HREAT A Pl A e b, 5
PUAREHI AL SR, 7E 11 R B 2eh T
A, 222 A AT AR A R U R AR W 5 AT
7.

—— 5T

Il REZF
1T & FF
it

s

AT

———wmE G 4 P

B4 RS AL

Fig.4 Rehabilitation training robot actuators
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350mm, I, = 250 mm, I5 = 200 mm, lg = 600 mm.
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