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

workers. 

• Exoskeletons have potential to mitigate the 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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• Our custom-designed motor has the highest torque density

• Advanced Mechatronics Education

• System Control Architecture

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) with good accuracy (RMS error in 30 stoop cycles was 6.63 N, that is 3.3 % of the

peak force).

Estimated biological torque:

Ƹ𝜏𝑘,𝑟 = [1 − 𝑺 𝜽𝒌,𝒓, 𝜽𝒌,𝒍 ]𝑘𝑠𝑡 𝜃𝑘,𝑟 − 𝜃𝑘,𝑠𝑡,0 + 𝑺 𝜽𝒌,𝒓, 𝜽𝒌,𝒍 𝑘𝑠𝑤 𝜃𝑘,𝑟 − 𝜃𝑘,𝑠𝑤,0
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