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Human - Robot Cooperation 

Why Teleoperation?Why Teleoperation?

• Not enough intelligent robots

• Human limitations to operate directly 

- Access to the working space- Access to the working space

- Unsafe environments

- Improving Human / Robot performances
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Human - Robot Cooperation levels 
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Surgical Environments

Stereotaxis techniques applicable
• Hard  tissues

Stereotaxis not applicable
(Skull or pelvis)

(Femur or humerus)

• Soft  tissues
Plastic parts
(Kidney or liver)

Static
(Brain or pancreas)

Elastic parts
(Nerves or tendons)

Dinamic
(Heart or lungs)



Human - Robot Cooperation

Type Robot contribution The role of cooperation

Microsurgery

NeurosurgeryNeurosurgery

Transcutaneous

Percutaneous

Intracavity

Orthopedics
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Type
3D surface generation,

Robot contribution Cooperation needs

Microsurgery
3D surface generation, 
task precision,              
6DoF teleoperation
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Real time guidance, 
validation or corrections
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Type
3D surface generation,
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P i t B d b f th t i• Previous systems: Based on a beam of the tumor size

Beam size: from 4cm to 15 cm

Orthopedics

• Robot performances:  Allow focalization in the precise tumor area    
(adapt to its shape)

- Beam size: ~3 mmOrthopedics - Beam size: ~3 mm

- Scanning over the tumor area
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