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Development of Following mechanism for Gait rehabilitation robot system with unrestraint
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Abstract: In Japan, elderly are increasingly every year, therefore elderly who have disability of gait are increasingly, also.
Then, many elderly who have disability of gait train to rehabilitate gait function. Therefore, Physical Therapist (PT) to
support rehabilitation has a lot of physical burdens. So, we propose the robot to rehabilitate human gait with unrestraint. This

robot can support a trainee instead of PT without physical burdens.

This robot can follow a trainee using the laser range sensor and omni wheels. First, the robot measures a distance from the
sensor to a trainee. Next, the robot distinguishes a trainee’s position from surroundings using clustering. Finally, the robot
decides four motors’ number of revolutions with comparing a trainee’s position and the robot’s velocity vector. The robot

can follow a trainee, because of this cycle.
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Figl Concept of the robot to rehabilitate human gait

2. BRETFILTY X L

BT AR > T, Hlke sV et b=hlA—N%
MAEDOED Z LT, HaleRIcE < JIFEEOBENICE
T 5.

T3, HEE Y K0 &SNS B O EREE S O3
HORMEBBERZHM L, JIHEOMNEFROFEHEITS.
WA BB A RIS e R v MCEY (1
BNTWD 4 ODF b=k A —/LOREGHEZFEH L, 3
WE OBTICE DR, HITIIa Ry S SBREETEERTT 5.
(Fig2)

START

Measuring a distance from the
laser range sensor to a trainee

L

Clustering a distance to
distinguish a trainee’s position

&

Calculating four motors’
number of revolutions to move
the robot
b

Controlling voltages to four
motor’s number of revolutions

v

The robot follows walking of a
trainee

If a trainee
stops walking

Yes

Stop following

Fig2 Flow of following system
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Fig4 Discernment of a position of a trainee
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Fig5 Omni wheel with DC motor and Encoder
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P.:Position of a trainee

L: Distance from the origin to P, [m]

6:Radian of a trainee[rad]

Vg: Velocity of the robot[m/s]

vi:Velocity of the motor i(i=1~4)[m/s]

Ni:Number of revolutions of the motor i(i=1~4)[rpm]
P;:Position of the motor i(i=1~4)

Figé Method for decision of four motors’ number of
revolutions
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Vi:Voltage of the motor i[V]
i;:Cuttent of the motor i[A]
R:Resistance of the motor[Q]
ke:Back-emf constant[V/(rad/s)]
D:Diameter of omni wheel[m]
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Or:Radian of the robot[m]

6,:Radian of the motor 1’s vector (but 6;= % or %ﬂ' )[rad]

6,:Radian of the motor 2’s vector (but 8,= —% or — %7[ )[rad]
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Fig7 Movement of the robot to rehabilitate human gait
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