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Background and Motivation

* A better future in pedicle screw procedures

* Current complications...
 Screw dislodgement, accidental breach into spinal cord, etc.
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Background and Motivation

* Procedure is generally performed manually
* Precision could be increased with some assistance

Pedicle Screw
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Technical Overview

* Noninvasive integration of the URS5 robotic arm into the procedure




Technical Overview
* Noninvasive integration of the URS5 robotic arm into the procedure
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Technical Approach
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Workstation Optial Tracker: NO

Pivot calibrated
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Deliverables

* Minimum Deliverable:

* Enable tracker based guidance for UR5 robot (i.e. register robot to tracking
system)

* Experimental minimization of calibration error

* Expected Deliverable:
* Perform 2D-3D registration between radiographs and CT Volume
* Integrate image based guidance for UR5
* Experimental optimization of axis planning and error reduction

* Maximum Deliverable:
* Devise path planning for robot motion in cadaver studies



Dependencies

~JHMI Shuttle

* Fully operational URS5 that can be modified by program
* Fully operational optical tracker along with OT markers
* Optical tracking tools (calibrated)

* Work bench for UR5 mounting

* Computer for UR5 programmatic control and loaded with visualization
software for optical tracking

 3D-2D registration software (in TREK)

* CT data accompanied by corresponding phantom v - to be obtained
* Machine shop access to modify drill guide design

* Mentors



Project Timeline

-l ceweyams | wehoos | gpiass | wayoos
Minimum Deliverables : : : :
UR5 mounting and setup | | | | | |
Optical tracker setup
Learn UR5 SDK
Perform AX=XB registration
Experiment to verify UR5 to OT registration
Expected Deliverables
Learn 3D-2D registration
Acquire CT image + phantom
Register UR5 to CT image

Experiment to verify UR5 to CT image registration

Maximum Deliverables

Confer with clinicians to design/modify drill guide

Experiment to test drill placement on phantom

Conduct cadaver studies



Management Plan

Vignesh Thomas

Lead for mathematical processes Lead for algorithmic implementations

Development of hardware components (needle/drill guide)
Version Control w/ Git
Weekly meetings with mentors (Mondays @ 5:30pm)

At JHMI three days per week (3-4+ hours at a time)
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* More to follow
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Integration of URS5 with Tracking System

A1*X*B11 = A2*X*B21 - A21*A1*X =X*B2'B1 = AX=XB




