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Goal   

Automatically assess skill in robot assisted hysterectomy procedures, particularly 

the colpotomy step, using video footage from procedures at Johns Hopkins Hospital, as well as 

motion data from the da Vinci Surgical System.

Team Member(s) 

Elif Bilgin (ebilgin1@jhu.edu) 

Mentor(s) 

Anand Malpani, PhD (amalpan1@jhu.edu)  

Molly O’Brien, BS (mobrie38@jhu.edu

Relevance/Importance 

“Technological developments are enabling capture and analysis of larger amounts of complex 

surgical data…[This] allows for the objective computer-aided technical skill evaluation for 

scalable, accurate assessment; individualized feedback, and automated coaching.1” Therefore, 

the ability to objectively assess the skill level of surgeons is critical for training future surgeons.  

Technical Approach 
 

 

  

                                                           
1 Swaroop Vedula, S & O Malpani, Anand & Tao, Lingling & Chen, George & Gao, Yixin & Poddar, Piyush & Ahmidi, 
Narges & Paxton, Christopher & Vidal, René & Khudanpur, Sanjeev & Hager, Gregory & Chiung Grace Chen, Chi. 
(2016). Analysis of the Structure of Surgical Activity for a Suturing and Knot-Tying Task. 
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Deliverables 
Minimum: (Expected by March 28th) 

1. Statistics on video, kinematics and motion data 

2. Apply feature-based ML methods to get an Expert/Trainee classification at an accuracy 

level of 80%. 

Expected: (Expected by April 18th) 

1. Apply Deep Learning methods to time series data such as DNNs and RNNs to get an 

Expert/Trainee classification at an accuracy level of 80%. 

Maximum: (Expected by May 2nd) 

1. Use the minimum and maximum deliverables to regress a skill score. 

2. Skill ratings collected from surgeons in the Gynecology department of Johns Hopkins 

Hospital. 

 

Schedule & Key Dates 

  

31-Jan 7-Feb 14-Feb 21-Feb 28-Feb 7-Mar 14-Mar 21-Mar 28-Mar 4-Apr 11-Apr 18-Apr 25-Apr 2-May

Become familiarized with the 

data

Segment colpotomy step from 

procedure videos

Plot motion data in 3D from 

endoscope angle,

Create video of plot

Go through user change data 

to collect statistics on 

duration of surgery per user 

(Attending, Trainee)

Verification of user change 

data

Simple statistics collection 

(path length, duration of 

cautery…), identifying trends 

in data

Implement and deploy 

previous ML algorithms on 

data

Acquire code for neural 

networks, fine-tune for 

colpotomy data

Collect skill ratings from 

surgeons using GEARS and 

RHAS

Report wrap-up and poster 

preparation



 

Dependencies 
 

 

 

Management Plan 

 Weekly meetings with mentors on Thursday mornings 

 Set up a Git repository for version control 
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