
Objective: Establish the reliability and accuracy of 

crowdsourced annotations to identify and localize 

surgical instruments in cataract procedures.

Data Collection Framework
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• Obtaining structured annotations for surgical data at scale enables: 

objective assessment of surgical technical skill, workflow analysis, 

activity recognition, coaching and more. [1]

• There exists manually labeled cataract tool datasets [2] but the 

reliability and accuracy of crowd sourced annotations for cataract 

surgery still remains unclear.

• Randomly sample 100 images from two independent procedures: 

resulting in 200 color images (640 x 480).

• Selected 6 instruments for crowd workers (CWs) to identify

• keratome blade (KB), cystotome, Utratas (forceps), irrigation/aspiration (I/A) cannula, anterior 

chamber (A/C) cannula, and phacoemulsication probe (Phaco)

• For each image, we instructed CWs to identify the visible 

instrument(s) and to mark the corresponding predefined key points.
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Cataract Surgical Video Dataset

• Recruitment through Amazon Mechanical Turk framework.

• In the training phase, textual and visual description of tools are 

provided.

• Following the training phase, a worker must successfully complete 

the qualification HIT to participate in the main study.

• The interface contains three blocks – target image, instrument 

choices as visual buttons and an instructional image based on 

instrument visual button selection.

• CWs are paid $1 upon completion of one assignment (30 images) 

with an one time bonus of $0.10 following the first completion of the 

assignment.

Data Analysis and Results

• We computed mean percent average (MPA) and Fleiss Kappa to 

measure reliability in identification of instruments.

• Given n annotations for an image, the mode determines the identity.

• Repeated two studies. Study 1: recruited 11 CWs, collected a total of 

1919 annotations (~ 9 annotations per image) within 48 hours. Study 

2: recruited 26 CWs, captured 1916 annotations within 24 hours.

Reliability: MPA Accuracy

Localization: pixel error Viewpoint ambiguity

Key Findings: Crowdsourcing can rapidly yield 

reliable and accurate annotations on identity

and location of the tip(s) for a selected set of 

instruments in video images of

cataract surgery procedures.


