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Semi-automatic forwarder crane

Automation
Moves crane from 
load area to side of 

machine.

Operator
Adjusts crane and 

grabs log.

Automation 
Moves crane to load 

area.

Operator
Adjusts crane and 

places log.



Semi-automatic forwarder
crane for loading
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Semi-automatic
control
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control



Methodology





• 11 operators
• Half day of training 
• Data collected on 240 crane cycles for 

each operator on each condition.

• Performance

• Muscle activity (EMG) on 
forearms and trapezius.

• Mental load (NIRS)
• Subjective rating

Methodology
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Trapezius EMG

Forearm EMG



Results
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Results
Mental load (NIRS)



Final thoughts



Thank you!


