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Project Summary

 Data Collection System for Smart Endoscope Study

e Hardware: 1. Sensor Adapters 2. Aurora EM Tracker 3.
Gaze Tracker

e Software: 1. Aurora Driver and GUI 2. Gaze Tracker
Driver and GUI 3. Camera Driver 4. ROS Integration

 Experiment Design: 1. Workflow 2. User Manual
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Hardware: Sensor Adapters

e Suction/Pointer Tool

e Goal: Mimic Real Suction Tool
while Housing a EM Sensor
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e Challenges: Manufacturability, s .
Compatibility with Sensors, R PP i
Interference with Metal,

Ergonomics
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Hardware: Sensor Adapters
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Hardware: Sensor Adapters

e Endoscope Adapter

 Goal: Rigidly Attach a
Reference to the Endoscope

e Challenges: Ergonomics,
Interference with Metal

Rigidity g}'
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Hardware: Sensor Adapters
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Hardware: Sensor Adapters

o Head Reference Fixture

e Goal: Rigidly Fix a Reference
on a Cadaver Head

e Challenges: Rigidity, Metal
Interference, Lack of
Experience with Cadaver
Heads
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Hardware: Sensor Adapters
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Hardware: Aurora System
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Probe

— /
Control Unit Field Generator
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Hardware: Gaze Tracker

e Delivered Before Spring
Break

e Mounted Under
Endoscope Video Screen

e Mini Windows PC Ordered

e Cong in Charge
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Project Summary

e Data Collection System for Smart Endoscope Study

Gaze Fracker
Software: 1. Aurora Driver and GUI 2. Gaze Tracker

Driver and GUI 3. Camera Driver 4. ROS Integration

Experiment Design: 1. Workflow 2. User Manual
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sawNDITracker

Software: Aurora

Connect ™~ 50.112+0.016 ms 19.576+0.257 ms 1.000s
Port /dev/ttyusBo 0.020 KHz 39.1% 20 samples
Track 7} ,
— 50.077/50.130ms 38.1 /40.0 % 0 > period
(Re)initialize 16:13:0U SCACus #o: NUI: COMManad VER 3 recurnea:
16:13:00 Status #7: NDI: command VER 4 returned:
Aurora Control Firmware
NDI S/N: D4-06078
Characterization Date: 2018-01-11
Freeze Tag: AURORA Rev 008.000
Freeze Date: 2013-07-25
(C) Northern Digital Inc.
16:13:00 Warning #1: NDI: device firmware is not what we're expecting, got: 013. 1t might still
. ( work
® C I SSt—, 16:13:01 Status #8: NDI: device initialized
16:13:09 Status #9: NDI: tool handles initialized
16:13:09 Status #10: NDI: passive tool handles enabled
16:13:09 Status #11: NDI: active tool handles enabled =
Endoscope/Head BOEE Head/Camera 00:01:33
e M ‘
eSS«
0.000 0.000 0.000 7.010 125.040 -313.620
Probe/Head 00:01:33 Suction/Head 00:01:33
[
1
I
- == ‘q"'-_‘
-5.048 -39.610 -18.190 0.000 0.000 0.000
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Software: Gaze Tracker

 Track Pupil Positions and
Angles

e Heat Map Generated After the
Experiment

e Problem: Not Robust when
Wearing Glasses

e Cong in Charge
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Software: Camera Driver

* Point Grey Camera Driver ROS
Package Downloaded

e To Be Tested
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Project Summary

e Data Collection System for Smart Endoscope Study

Driverand-GU 2 Gaze Tracker
river 4. ROS Integration

e Experiment Design: 1. Workflow 2. User Manual
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Experiment: Workflow

e Mobile Platform
e 10 Mins Setup Time

» Self-containable Except
Field Generator
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Experiment: Workflow
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Experiment: Workflow

| LB SAFETY

15 o Fked v

HOPKINS |
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Experiment: Workflow
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Project Summary

e Data Collection System for Smart Endoscope Study

Driverand-GU 2 Gaze Tracker
river 4. ROS Integration

* ExperimentDesign—t Werkflow 2. User Manual
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Updated Timeline

Task Name

=/ Hardware Design and Manufac 4

- Tool Adapters |-

= Pointer Tool J
Design

Manufacturing

= Endoscope Adapter
Design

Manufacturing ]
= Head Adapter [1 ]

Design —
Manufacturing I
Tracking System Integration I
-| Software Design [

Aurora Software Explore |

ROS Package Build — ]
Gazepoint Software Explore |
First Test & Troubleshooting

yau
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Updated Milestones

o mWiisy Apr-2nd: Data logging software completion

YTl ki) Apr 18th: Workflow Completion

N a2l Apr-oth: First Test and Troubleshooting

EVREG R Apr20th: Second Test and Troubleshooting

May-4th:FHhird test-and-roubleshoeting
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Updated Dependencies
e | e e e

Communicate with Dr. Taylor and Dr.

Tracking Systems Huang

CAD Program Download thru WSE Software Support

3D Printers and

Machine Shop Contact WSE Manufacturing

Communicate with Dr. Inshii and Dr.
lordachita

Familiarity with
Surgical Tools

STl st et Schedule a weekly meeting

from Mentors

JetmllEs) v Contact Dr. Ishii to shadow real cases
Surgery Process
Experience with

Tracking Systems

Communicate with Dr. Taylor and Dr.
Boctor

Experience with ROS Taking Robot g'}/?/’:lehrirgcljr?]%ramming with
Cong finishing

Gazepoint Software Communicate with Dr. Huang, Cong

Availability of Dr. Ishii Schedule ahead with Dr. Ishii

Borrow similar equipment from
Dr. Boctor

Student Design Lab/ CIIS Lab
Contact Outside Vendors
Contact Dr. Razavi
Communication thru Emails

Read Papers about FESS -

Contact Equipment
Manufactuers

Contact Paul Wilkening ~~ Solved
Contact Gazepoint -
- 24
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Updated Deliverables

= Minimum: (Expected by April 18th, 2018)
1. Hardware for a functional data collection system.
2.  Workflow for the experiment.
= Expected: (Expected by April 18th, 2018)
1. Hardware for a functional data collection system.
2. Workflow for the experiment.
3. Software for a functional data collection system.
= Maximum: (Expected by May 11th, 2018)
1. Hardware for a functional data collection system.
2. Workflow for the experiment.
3. Software for a functional data collection system.

4. Software for post-processing the collected data.
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