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Over-voltage protection 85vDC
Under-voltage protection 15vDC
Phase current 2.4/3.2/4/14.8/5.6/6.4/7.2/8, 8
Micro step 200/400...25600
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Require:
*  Number of cables (m)
* Cable length (L,,)
*  Number of intervals (N)
* Coefficient of variation of the length changes per pulse (h)
*  Number of pulse array elements(T)

Assumption:
Motor rotated cw = cable length increase
Motor rotated ccw = cable length decrease

for i=1:N do

ALy= Lin(i+1) — Lin(i)
if ALn>0

dirm =cw
else

dirm = ccw
end if

E < min (ALn) of three cables

Ty = |AL,,|/E < number of pulse

tf =Exh  « number of repeat of each interval

K «least common multiple of 7;,,

Qm=[1,....,1]1xp ; p=K/npy,

if n,=1
S=Qm
else
for d=1:T(1) do
S=[S,Qm]
Qm=not(Qm)
end for
end if
end for
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Specification:
[ right knee
A right shank
[ right ankle-bone
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Abstract:

Restoring the ability to walk is one of the main goals of all lower extremity
rehabilitation exercises. Today, robotic systems have become widely used in
the field of rehabilitation because of their precise control of assistive-
resistive movements with high repeat ability. Ensuring patient safety in
interacting with the robot is one of the necessities of using robotic systems
for rehabilitation. Safety includes a variety of robot design and control
solutions. In the design phase of the robot's mechanical structure, inherent
safety is provided, which is so important. One of the most effective ways to
build innate immunity is to lose weight and inertia of the robot. For this
reason, the rehabilitation robot designed in this thesis is a cable robot. One
of the best rehabilitation strategies for walking practice is treadmill walking
using a body weight support system. Therefore, the designed cable robot
must remain a pathway for the patient to walk on the treadmill. In passive
rehabilitation, where the patient has no movement and doesn’t apply any
force to the robot, the method of computed torque control is used for position
control. Interactive control strategies such as impedance control and proxy

sliding modes have been used for active rehabilitation.

Keywords: Wwalking exercises, Rehabilitation cable robot, interaction
control
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