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• More than $15 billion yearly due to physical overexertion of workers. 

• Exoskeletons have potential to mitigate the injury incidence and 

augment human.

• 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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•Our custom-designed motor has the highest torque density

•Spine-inspired soft back exoskeleton design

•Kinetics of back exoskeleton in bending configuration

– (a) n is odd; (b) n is even

•Injury Prevention Demonstration with EMG Sensors

•The result of the zero torque tracking control

•Advanced Mechatronics Education

•System Control Architecture

•Course projects

Assistive force tracking performance and trunk angle measurement during 30

stoop cycles. The actual assistive force (red line) tracked assistive force

reference (blue dash line) well. The RMS error of force tracking in thirty stoop

cycles was 6.63 N (3.3 % of the peak force).

Comparison of muscle activities of one subject during squatting in the

conditions of without-exoskeleton, power-off, zero torque control, 10%

assistance, 30% assistance, and 50% assistance.

Muscle activities of rectus femoris, vastus lateralis, (the major knee extensor
muscle) under different assistive control levels. It shows the average of EMG in
15 squat cycles (three healthy subjects with 5 cycles each).


