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Introduction

Traditional surgery

• Big incisions

• „The bigger the wound, 
the greater the surgeon.”

Minimally Invasive Surgery (MIS)

• Small incisions

• Rapid recovery

• Hard for the surgeon
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Robot-Assisted Minimally Invasive Surgery

Benefits

• Ergonomy

• Accuracy

• 3D vision

Da Vinci Surgical System

• Teleoperated

• 5 generations

• 5400+ units worldwide

• 1M operations/year

Image credit: Intuitive Surgical Inc., Sunnyvale, CA
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Da Vinci Research Kit

Research kit for surgical 
robotics

• Open-source HW & SW

• Read/write access to the 
da Vinci arms

• Compatible with the 1st

generation da Vinci

• ROS interface

• >35 setups worldwide

Image credit: SMARTS, JHU
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Surgical Subtask Automation

Image credit: AUTOLAB, UC BERKELEY

Why do we need automation?

• Monotonous tasks

• Time-consuming tasks

• Decrease cognitive load on the surgeon

Surgical automation – easy task?

• Hard tissues: relatively 

• Bone drilling

• Soft tissues: no 

• Constantly changing environment
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Surgical motion decomposition
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Surgical motion decomposition
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Surgical motion decomposition
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Surgical motion decomposition
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Framework for surgical subtask automation
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Autonomous blunt dissection
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Conclusions
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• Framework for surgical 
subtask automation

• Parameterizable 
surgemes

• Universal building blocks

• ROS communication

Open-source implementation 
available on GitHub:

https://github.com/ABC-
iRobotics/dvrk_carla

https://github.com/ABC-iRobotics/dvrk_carla
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