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• Increasing number of people are suffering from neurological

disorders, such as stroke, central nervous system disorder, and

spinal cord injury (SCI) that affect the patient’s mobility

• Wearable robots like lower-limb exoskeletons have great

potential for mobility restoration and human augmentation

• Current devices suffer from drawbacks: bulkiness, discomfort

• Their controllers lack robustness to human exoskeleton

interaction forces and their control laws vary based on patient-

specific conditions.

• Furthermore, majority of the proposed controllers require

rigorous heuristic handcrafting of control parameters.
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• Our custom-designed motor has the highest torque density

• Advanced Mechatronics Education

• System Control Architecture

• International conferences (2 awards) + 18 undergrad
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• In this work, we propose a new deep neural network,

reinforcement learning-based robust control strategy for

providing gait assistance through lower limb rehabilitation

exoskeletons that is:

1. Robust to human-exoskeleton interaction forces.

2. Independent of patient-specific characteristics.

3. Not subject to myriad control parameter tuning

4. Dynamics Model-free control

• Control policy is trained in simulation environment with rich

high dimensional data and is transferred on to the exoskeleton

controller for Realtime use.

• Proximal Policy Optimization was used to optimize the control

policy.

• Dynamics Randomization was used to facilitate Sim-to-Real

transfer of the trained control policy.

• Open-source library DART was used to simulate the

exoskeleton and Musculoskeletal model

Simulation Environment

• Rigorous numerical experiments were conducted using the

simulated environment to assess the efficacy of the trained

controller for robust walking.

• Following figures show snapshots of simulation during walking

with various conditions.
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