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Design of a novel passive pelvic orthosis for gait
rehabilitation using 3D dynamic model
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Abstract- In this paper, the design of a novel gait rehabilitation passive orthosis to training the people who lost their
walking ability due to neurological injuries, such as spinal cord injury and stroke is proposed. As known, the
movements of pelvis play an important role in balance and propulsion during a gait cycle. In this research, a passive
orthosis to assist the motion of pelvis of gait patients for regaining their initial walking pattern is presented and
simulated. This optimized pelvic device is un-motorized and contains only passive elements. The simulations are based
on presentation of a proper 3D dynamic model of human body by focusing on motions of lower legs during gait on
treadmill. Also, structural parameters of orthosis are derived during solution of optimization problem defined on related
dynamic model. The simulation results show optimized time trajectories of pelvic rotations are close to corresponding
desired diagrams and optimum passive device can create the desired motion of pelvis without any effort from subject.
Keywords: Pelvic Rotations, Gait, Passive Orthosis, Dynamic Model, Optimization.
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5. Active

6. Frontal plane

7. Transverse plane
8. Actuator

9. Passive
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1. Rehabilitation
2. Swing leg

3. Stance leg

4. Orthosis
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2. Double Supportphase
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1. Interface
2. Trial and Error
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3. Tilt
4. Obliquity
5. Rotation
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2. Single support phase
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1. Anterior Superior lliac Spines (ASISs)
2. Posterior Superior lliac Spines (PSISs)
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2. Fmincon
3. MATLAB
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