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Joint Angles Analysis of Intelligent upper limb and lower extremities
Wheelchair Robot System
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ABSTRACT

When the eldery with limited mobility and disabled use a wheelchairs to move, it can cause decreased exercise ability like decline
muscular sfrength in upper limb and lower exiremities. The disabled people suffers with spinal cord injuries or post stroke hemiplegia
are easily exposed to secondary problems due to limited mobility. In this paper, We designed intelligent wheelchair robot system for
upper limb and lower extremities exercise/rehabilitation considering the characteristics of these severely disabled person.

The system consists of an electric wheelchair, biometrics module for Identification characteristics of users, upper limb and lower
extremities rehabilitation. In this paper, describes the design and configurations and of developed robot. Also, In order to verify the
system function, conduct performance evaluation targeting non-disabled about risk context analysis with biomedical signal change and
upper limb and lower extremities rehabilitation over wheelchair robot move. Consequently, it indicafe sufficient fracking performance
for rehabilitation as af about 86.7% average accuracy for risk context analysis and upper limb angle of 2.5 and lower exiremities angle
of 2.3 degrees maximum error range of joint angle.
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(Figure 1) System Configuration
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(Figure 2) Prototype of Upper Limb Rehabilitation
Robot
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Implemented Result
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(Table 1) (Upper Limb Rehabilitation Robot System
Product Specification)

B3 AF A
AHE 3
R 0.5°
FEA(RAE > IE) 60cm
=% 6.5kg
R DC24V 250W, Max 3,850RPM
E3 0.8 Nm
75m) 9.78 : 1
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(Figure 6) Lower Extremities Rehabilitation Robot
System Implemented Result

(E 2) CIXIMZZRAIAH MEAIRD
(Table 2) (Lower Extremities Rehabilitation Robot
System Product Specification)

33 Az AF
A= 3
AT 7|7} 0.5°
waA(ABE > £7A) 35 ~ 37cm
BAbo(edd > dEHY) 36 ~ 38cm
=% 6kg
N FHA-11C-50-E200-C
AR H Max RPM: 120
B 8.3 Nm
il 50 : 1
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(Figure 7) Wheelchair Robot System Implemented
Result

A NS Aol BE AR B A8 AL
o AAANZA, Bk AT Sl FED o]
HE 243, BAlo) ZRS oIFAIEA 45
ABEEe) 2% 452 B

19 8 Aol 2o TAE A 4B FH A2
EEEEEEREEEEREEE °]

ul

(O3 8) MAAME & AAHR 7H 20t
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Implemented Result
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(Table 3) (Performance evaluation of data)

Fold H3 AN 4 9=
1 87.1
2 84.7
3 86.3
4 84.5
5 88.5
6 90.3
7 89.8
8 87.1
9 85.3
10 837
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(Figure 10) Result of Performance Evaluation
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