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Past Work: Active Shape Models




Past Work: Coupled Active Shape Models
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Technical Approach: Robot Guidance

CBCT of healthy
ankle

cASM segmentation

(contralateral)

contr
Mirror

flip

CBCT

contra contra

cASM segmentation

CBCT of affected ankle (affected)

Registration
T atcnt (A%, Ay,
6

match®

Figure by Wojtek Zbijewski

Validation: 3D-2D registration
to Fluoro,

Drive the robot to (Ax,
4y,0)
(motion of distal fibula) ,

of V

fx-match

FIuorofx: 2 - 3 views of
robot-manipulated ankle

Model of
post-manipulation
ankle V,

e

fx-match




Technical Approach: Deep Learning
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Aims

e Aiml
o Adjust active shape model (ASM) for noise to apply
transformation for C-Arm data. Ensure accuracy within 5 mm to
improve accuracy compared to human eye (= 95% of the time)
e Aim?2
o Create a deep learning model for ankle segmentation with an
accuracy within 5 mm (= 95% of the time)
e Aim3
o Combine deep learning and ASM model with an accuracy within
1 mm (=95% of the time)



Deliverables

Expected

o Develop deep neural
network to
“memorize” position
of a good joint

o Validate accuracy of
deep learning model
within 5 mm (= 95% of
cases)

Maximum

Publish paper
Combine with
multi-body
3D-2D
registration to
guide
reduction
within 1 mm
(=95% of cases)




Team Management

Meeting Attendance

F 3-5pm (JHMI)
Sat 2-7pm
(Homewood)

Fri 3-5pm (JHMI)
Sat 2-7pm
(Homewood)

Fri 3-5pm (JHMI)
Sat 2-7pm
(Homewood)

Fri 3-5pm (JHMI)




Dependencies

Backup

Person to Contact

Use C-arm provided by the lab to get data

Dr. Qian Cao, Solved

Go to medical campus to work directly on
lab computers

Dr. Siewerdsen

Use phantom model ankles

Dr. Siewerdsen

Communicate via email and schedule
meeting times outside of standing meeting
times

Dr. Siewerdsen and Dr.
Zbijewski

N/A Solved
N/A Solved
Store data and code in a backup hard Solved

drive




Schedule of Activities mmass XD Jay @B Tony

February May
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1. Coupled Active Shape Models for Automated Segmentation and Landmark Localization
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2. Coupled Multi-Bone Active Shape Model of the Foot and Ankle (Brehler)

3. Risk factors for post-traumatic osteoarthritis of the ankle: an eighteen year follow-up
study (Lubbeke)



