INTERFACING APL-SNAKE END EFFECTOR TO THE LARS
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/" INTRODUCTION

+* One of the goals of our project is to
interface the APL Snake end effector to the
LARS.

«* The primary aim is to have a controlled
motion of the end effector along a specific
axis and reach the precise location of

Kcoordinates of action point.
ﬁROBLEM STATEME@
+» The JHU-APL Snake can be used for
performing medical invasive surgeries.
¢ Since initial stages, it is being constantly
upgraded to be a self sustained surgical
tool.
+»* The Laparoscopic - Assisted Robot System
(LARS) is an ideal platform for achieving the
same due to its mobility, dexterity, and
versatility of use with various end-effectors.
¢ Treating the LARS and APL Snake as one
system, registration should be done
between the CT image and actual points of
action on the patient body.
+»+ Using vectorial entry method of the LARS,
the Snake should be made to precisely
insert along a specific axis.

Computer Integrated Surgery Il — Spring 2013
Piyush Routray, Ashish Kumar

Mentors: Dr. Mehran Armand, Ryan Murphy, Michael Kutzer

APLSnake

Gall
Controller

Firewire

( Controller \

Motion Control Algorithm
Registration Algorithm

clsst

J

Snake Controller
\ Galil API

Optical Tracker

Process Block Diagram

o

CTImage

Source: Google Images

Bone Model with
optical markers

REFERENCES

[1]Kutzer MDM, Segreti SM, Brown CY, Taylor RH, Mears SC, M. Armand, “Design of a new cable-driven manipulator with a large open lumen:
Preliminary applications in the minimally invasive removal of osteolysis.” in Robotics and Automation, 2011. ICRA 2011.
[2]Ehsan Basafa and Seth Billings, “Teleoperation of the LARS Robot”, Final Report CIS Il — Spring 2009.

3]R. Taylor, et. al. A Telerobotic Assistant for Laparoscopic Surgery. IEEE Engineering in Medicine and Biology.1995

[
[4]A. Kapoor. Motion Constrained Control of Robots for Dexterous Surgical Tasks. Johns Hopkins University Ph.D. Thesis. 2007
[

5] Galil Motion Control, Inc. DCM-40x0 User Manual, Rev. 1.0c. Dec, 2008. www.galilmc.com

Gﬂomputationa'l
Sensing + Robotics

/ RESULTS \
+*End Point control of the LARS with Snake.
3D registration of the action point coordinates
from the CT coordinates.
«»*Simulation of forward kinematics of the LARS.
%+ Verification of existing kinematics of the LARS.
%+ Alignment with the insertion axis.
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4 FUTURE WORK I

A reasonable continuation of the work shall be
carried over by us in summer. Updating of existing
work in similar lines and meeting our own maximum
deliverables set for this course shall be achieved
@cluding demonstration on a cadaver. J
\

/" LESSONS LEARNED

Calculating and verifying Kinematics using RCM
mechanism proved to be a useful, intuitive
developing exercise. Considerable amount of time
was spent on repairing a LARS with mechanical as
wall as electrical problems.
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