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•  How does the cochlea work? 
•  Parts of a cochlear implant 
•  How do cochlear implants 

correct hearing loss? 

Photo Credit: Kratchman et al. 

•  External parts of system 
•  Microphone 
•  Speech Processor 
•  Transmitter 

•  Internal System 
•  Receiver/stimulator 
•  Electrode array 
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•  Standard practice for cochlear 
implant electrode array 
insertion 

•  Problems with standard 
practice 

•  Visibility 
•  Required precision 
•  Sensitivity of cochlea 
•  Hand tremor 

•  Our Project Goal 



Photo Credit: Paul Wilkening 

Overview Project Goals Technical 
Summary 

Project 
Management Bibliography 

•  Overview of robot-assisted surgical 
system 

•  EyeRobot2 
•  Stereo Microscope 
•  Monitor 
•  Surgical Workstation Computer 

•  CISST & eyeSAW Libraries 
•  Image cochlea in 2 ways (OCT) 

•  What is OCT? 
•  Side-viewing Probe 
•  Bulk Scanner 

•  Create a Model 
•  Create Virtual Fixtures Based on 

Model 
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Side-viewing Probe 
•  Probe mounted to robot 
•  Parts 

•  Motor 
•  Trocars 
•  Stainless Steel Tube 
•  Glass Fiber 
•  Sheath 
•  Infrared laser 

•  How it works 
•  A-Scans 
•  B-Scans 

CONFIDENTIAL 
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Side-view Probe Data 
•  Pulse from robot 
•  Contour data from B-scans 
•  Multiple B-scans at 

different depths into the 
cochlea 

•  Model 
•  Virtual Fixture 
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Bulk Scanner 
•  Scanner mounted to robot 
•  How it works 

•  A-Scans 
•  B-Scans 
•  Volumes 

CONFIDENTIAL 
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Bulk Scanner Data 
•  Volumes stitched together 

•  Model 
•  Basal turn identified 
•  Virtual Fixture 
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Questions? 


