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• More than $15 billion are paid yearly due to physical

overexertion of workers

• Exoskeletons have the potential to mitigate injury incidence

and augment human capabilities

• They are of high interest to occupational safety and health

agencies and compensation insurers

• Current devices suffer from drawbacks: bulkiness, discomfort,

and inadaptability to different users
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• Advanced Mechatronics Education

• International conferences (2 awards) + 18 undergrad student projects
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• The study involved 8 participants, comprising of five 5 and

three 3, who used our lightweight, untethered, and compliant

hip exoskeleton.

• The study aimed to demonstrate that our exoskeleton design

is effective for metabolic reduction during walking and

running.

Providing efficient assistance in real-time while minimizing energy 

consumption across a variety of tasks.

• We proposed a powerful electronics architecture using a

hierarchical structure with a high-level computer and a

low-level microcontroller.
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Quasi-Direct Drive Enables 

High Compliance/Bandwidth

Our actuator has small resistive torque (high compliance) and 

high bandwidth 
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Portable and Lightweight Knee and Hip Exoskeletons

Tethered High-torque Knee and Hip Exoskeletons

• We design exoskeleton systems using the Quasi-Direct Drive

actuation paradigm.

• QDD employs a high torque-density motor and a low-gear ratio

transmission to provide energy to the joint.

• Enabling high torque density and high bandwidth with low

friction and low backlash in a lightweight option.
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• It computes complex algorithms and improves the

accuracy, speed, and efficiency of the exoskeleton’s

control system,

• leading to better performance, user experience, and

safety.
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