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Abstract: This paper describes the development of a walking assistive robot for effective self-rehabilitation for
elderly people facing an inconvenience in walking. The main features of the developed robot are enhanced
safety and mobility using the baby walker and electric wheelchair mechanisms and an accurate walking
tracking control algorithm using potentiometers and stereo cameras. Specifically, a pelvis supporter is designed
to prevent the user from falling down and reduce the burden on their legs, and electric motors are used for
easy locomotion with low effort. Next, the walking intention and direction of the user are automatically
recognized by using potentiometers attached at the pelvis supporter so that the robot can track the user, and
the rapidity and accuracy of the tracking were increased by applying a lower-body motion analysis algorithm
with stereo cameras. Finally, the user-tracking performance of the developed robot was experimentally verified
through stepwise walking assistance experiments.
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Table 1 Predicted increase in the elder population®

2010 2016 2018 2026

Total 48,875 49,312 49,340 49,039
Pupulation
Pupulation

aged 65 5,357 6,585 7,075 10,218
and over

Ratio " 13.4 14.3 20.8

units : 1000 persons, %
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Fig. 2 Development concept
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Table 2 Specifications of walking assistive robot

Dimensions 1260mm X 800mm % 1200mm
Weight 48 kgf
Battery STX14-BS 24V 12Ah
Actuators 2 x 24V DC motor 150W ,
1 x 24V DC motor 12.7W
Controllers Main Controller : TMS320F2812
Motor Controller : CUBE2408-DID
Vision Processor : FitPC-2i
Sensors 2 x Potentiometer
2 x infrared camera

1200mm

Powered
Wheel

Fig. 3 Photograph of walking assistive robot
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Fig. 20 Angle trajectories of motion sensors during
the second walking experiment
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during the second walking experiment
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Table 3 Summary of RMS values for three walking
experiments

Motion sensor value RMS (deg)

Waking Direction
Feedback control

forward walking backward walking

. . 15.01° 15.25°
using motion sensors
Fegdback control 1125 1103 °
using stereo cameras
Feedback control 952° 759 °

using motion sensors

Infrared marker
ankle RMS (pixel)

Infrared marker
knee RMS (pixel)

forward | backward || forward | backward

Waking Directi
aking Direction walking | walking || walking | walking

Feedback control
using motion sensors
Feedback control

46.87 78.61 74.86 7847

. 38.83 57.53 69.14 62.32
using stereo cameras

Feedback control
using motion sensors

2517 28.23 50.48 49.91
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Fig. 23 Knee and ankle marker position trajectories
during the final walking experiment
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