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Project Description
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• Our Task: Mastoidectomy Surgical Video Segmentation

• Surgical Video Segmentation:
• Online: Live Video Stream

• Offline: Recorded

Endoscopy example



Mastoidectomy
• A mastoidectomy is surgery to remove cells in the hollow, air-filled 

spaces in the skull behind the ear within the mastoid bone. 
(Cochlear Implant, Cholesteatoma removal)
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Phases:
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Open Tegmen Open ear cannel

Open Antrum Facial Recess

Sigmoid Sinus

[2]Johns Hopkins Resident Educational Lecture



Technical Approaches
• Problem: Vision Based Automated video segmentation

• Feature Extraction
• Spatial Feature Extraction

• ResNet, EndoNet...

• Temporal Feature Extraction
• TCN...

• Feature Space Classification
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Deliverables
• Minimum: Existing DL Methods Benchmark

• Dataset

• At least 3 methods

• Expected: Improved DL Method
• 90% Accuracy (correct if segmentation error less than 1% of video length)

• Algorithms & Code Documentation

• Maximum: Conference paper
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List of Dependencies & Plan for Resolving
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Main Dependencies Sub Dependencies Contact Expected Date Status

Dataset

Data Generation Dr. Danielle Trakimas / Ongoing

Annotation Protocol
Dr. Danielle Trakimas

02/18
Finished Initial Protocol
Ongoing

Data Annotation Dr. Danielle Trakimas 03/17 Ongoing

IRB Training Dr. Danielle Trakimas 02/11 Complete

Computational Resources
GPU

Prof. Mathias Unberath
Max Li

02/18
Ongoing

Server Remote Access
Anton Deguet
Max Li

02/18
Ongoing

Existing Framework & Public Dataset​
Framework

Prof. Mathias Unberath
Max Li

02/11
Complete

Laparoscopic Public 
Dataset (Cholec80)

Max Li
02/11

Complete

Clinical Advice​ Clinical Advice​ Dr. Danielle Trakimas / Ongoing
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Milestones
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Milestones Expected Date

Proposal & Plan 02/10

Sample Dataset 02/20

Fully Annotated Dataset 03/17

Minimum Deliverables 03/27

Initial Network Design 03/30

Expected Deliverables 04/17

Final Presentation 05/02



Timeline
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Blue entries: Milestones Red entries: Important Dependence Resolving Deadline



Management Plan

• Weekly meetings with mentors

• Communication on Slack

• Code management with Git

• Progress management with Gantt chart
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