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Interactive self-decoupling desktop rehabilitation training robot system

Ouyang Yunxia, Li Huijun, Song Aiguo

(School of Instrument Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract ; The traditional rehabilitation robot mechanism has many kinematics solutions. In addition, the terminal control is complicated ,
and there is only audio-visual feedback and weak feedback. It fails to achieve the best rehabilitation effect. An interactive rehabilitation
system based on the self-decoupling mechanism is developed. It contains parallel connecting rod mechanism to realize the decoupling of
translational and rotational degrees of freedom and the decoupling of force and moment. Three control modes are designed based on the
patient’s terminal position, including the human-led mode, robot-led mode and safe stop mode, which can realize high-precision
trajectory tracking, dynamic adjustment of auxiliary force and safe stop function. The force feedback technology is combined with virtual
reality and rehabilitation medical technology to realize multi-sensory interaction between the patient and the system. Experimental results
show that the system can accurately track the rehabilitation trajectory in the 500 mm X 350 mm working space. The joint motion
trajectory error is less than 5 mm, and the system can provide feedback force with an error less than 1 N. And it can stop in the danger
zone. The effectiveness of the rehabilitation training system is evaluated.
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Fig. 1 System structure
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Fig.2 Picture of the system

LA

{0}

17 B | sememiraipg (1)
A S K
c T

A2 T
e

K3 RGUEL R

Fig. 3 Structure schematic of the system
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Table 1 Parameters and ranges of various links
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Fig. 10 Simulation results of the step signal with interference

2.3 H-D &#XZEHiKIT

fE H-D #0,  d e H Eisgh, #HFE &M, 18
e A B RS AR T, 0 LAAE 55 O % i B 4 2R 011
ZREXT B E MR R B T AR fEHEAE Y R e A
R SRRl n] B R b 2 R 24, A B R RS S 15 LA AR
B RIOLSE Wrne S 2 AU RE A A A A TR PR )
{19, SRR He A 14 5 S Bt 5 T 3 S i s 4 o o DA XL
I IRAL R Pk AR B R, BT AR AL IRz 3

He T AR 1 ) R AR i 2 T AR R
BEARG, APLSE ot | e Ao R s S

AR X L IO F) R R A2 2% 49 14 42 )
FETE CHARD P65 BB IR & i T — BB R
WIZRRGE, QAL 11 PR, 8 e i AT 7 I 2528 v ik
FAE— R IZRAT 55 1 A AR ) B A 2R 37 55, JR A 4
O\ i K D 37 5 5 o v 1) R AU BRI B, oK
A7 TR UL B AR SR, S BRI S IR 5% 5 AR 4
TEE SEMAFAMESS T B TAE 55 I, 23 R i 42 7
L, S REAT T S5t 5 25 R S QS A R A A e
HEAUARHA S 80t 25 77 2 — > el g, I W5t 2 B oK
Uit , TR R 77 A AL T 4 M 21 L S W (AR — RE 1 i 3
18, ST Rt MR SN AT 55 (TR TRl
R YGier MOE s B e T 55 B O, 4 an 5 st 1] il
GRENERE, RIS % 25 JOH R S i 25 H-D Y,
TP A B A R-D

3 ]
YIgrsg s "° °~ 3 & & d
° . L ]
B 5| BB PiE2E
8T EAN
ﬁ%g & e —— A ] 6 & )
AT RE/NER EZF ﬁfIEjJ
i 87 EZTF

B1L AUl 5 5 253 X A I
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