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https://www.youtube.com/watch?v=sRrnW8uga4k



https://www.youtube.com/watch?v=0XdC1HUp-rU



Robotic technology today
da Vinci surgical System
(© Intuitive Surgical, Inc.)





Robot kinematics

https://www.youtube.com/watch?v=tjOhGqOHfhg

Goal: describe the pose of the robot (position and orientation)



Robot kinematics
Goal: describe the pose of the robot (position and orientation)
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Transformation matrix between 
two consecutive joints:

Transformation between robot 
base and end effector:



It may get complex very quickly…



Inverse Kinematics
Goal: calculate the joint angles for a desired pose



A geometric example
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A geometric example



Inverse Kinematics
Even if we find an analytic inverse, the problem may still have 
zero/multiple/infinite solutions!



https://www.youtube.com/watch?v=_c6F7mJpSRI





Fichera L et al, Through the Eustachian Tube and Beyond: A New Miniature Robotic Endoscope to See Into the 
Middle Ear, Robotics and Automation Letters (2017)

https://www.youtube.com/watch?v=0nZ7vTxpLQU



Endoscope kinematics

York P. et al, A wrist for needle-sized surgical robots, ICRA 2015



Endoscope kinematics

York P. et al, A wrist for needle-sized surgical robots, ICRA 2015



Continuum robots in surgery
Gilbert 2016

Swaney 2017



TED Talk

https://www.youtube.com/watch?v=Mr4xEH11N5A
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