Constructing a Model
of the Cochlea
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 How does the cochlea work?

« Parts of a cochlear implant

 How do cochlear implants
correct hearing loss?

hopdie} stylet it A0S ark
Photo Credit: NIH ":” "' Tlead wires | ¥ -
« External parts of system Stub IRt =23 sasasses
. Micrgphone ’ w rikeest
» 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
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« Overview of robot-assisted surgical D Model S
system - ~Visualization and
« EyeRobot2 pisplay
- Stereo Microscope N B
* Monitor | " Task
- Surgical Workstation Computer e N
« CISST & eyeSAW Libraries ~ \\"=™ T N P
- Image cochlea in 2 ways (OCT) i VitalFxurs
. What is OCT? ]
« Side-viewing Probe Te—
« Bulk Scanner “Procedure Plans
» Create a Model “Procedure Logs

* Create Virtual Fixtures Based on
Model Photo Credit: Paul Wilkening
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Photo Credit: Berk Gonenc
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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
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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

Photo Credit: Saumya Gurbani
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Bulk Scanner

e« Scanner mounted to robot

 How it works
 A-Scans
« B-Scans
* \Volumes
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Bulk Scanner Data

« \Volumes stitched together
 Model
« Basal turn identified
* Virtual Fixture

/

Artifact
(will remove)

Photo Credit: Mingtao Zhao
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Project Management

Deliverables

1. Registration overlay of OCT bulk scan and side-view probe models

Expected

2. Working bulk scan and rotation virtual fixtures

AREIne compbined model presentation 1or intraopera
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Project Management

Dependencies

| [Dependency Plan/Source Status/Comments

2 Fire Safety and Hazard Communication Training Take online class

6 EyeRobot2 LCSR

___—
8 Cochlear Phantom _
___—

10 Detecting Contours in B-scans Saumya

Bulk Scan Stitching Mingtao
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Project Management

Task 2/4|2/11|2/18 |2/25|3/4 |3/11 3/25|4/1|4/8 |4/15|4/22|4/29 |5/10
Get acquainted with project code I

Demo for Cochlear
Project proposal
Documentation I R L
Get data
Calibrate
Get model data
Create a model
Get data
Side-view |Calibrate

Probe Get model data
Create a model
Find registration between models
Combined |Create comprehensive model
(overlay one onto the other)
Side-view-based virtual fixture
Rotation virtual fixture
Model-based virtual fixture
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Project Management

Management Plan

2. Weekly team meetings to review completed work, work on milestones,
plan next steps, and complete documentation
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