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Project Abstract

Implementation of an algorithm capable of

measuring the performance of surgeons in

microscopic eye-surgery procedures using  image

processing, machine learning and/or other

computer vision techniques.

Background and Motivation

At Custom Surgical [1], we are developing an

innovative, AR-based training platform that will

revolutionize the way surgeons train their surgical

skills.

We are currently collaborating with the LMU to

validate the AR guidance feature in cataract

surgery, the most common surgery in the world

[2].

Although cataract surgery is a relatively fast

procedure, the surgery itself is quite hard to

perform. Therefore, cataract surgery has a long

training curve. Younger surgeons require constant

assessment of experienced teachers to master the

different techniques [3].

The goal of this project is to develop a quantitative

method to assess the proficiency of a surgeon from

the end image of a cataract surgery [4]. The result

may be included in the final product as a feature.

Student’s Tasks Description

The student should be capable of undergoing the

following:

1. Exploratory literature review to

understand relevant metrics used to

assess quality of cataract surgery. The

student will be put in touch with expert

surgeons to get first-hand input.

2. Define analytic pipeline to obtain such

metrics and create an assessment report.

3. Implement an image processing algorithm

capable of analyzing the result of corneal

sutures and cataract surgery procedures

from an eye image taken after the

surgery.

4. OPTIONAL: Migrate the algorithms to

Android Studio and generate an apk to be

tested with a smartphone connected to a

microscope.

5. OPTIONAL: Implement a tool tracking

algorithm on python capable of tracking

the movement of tools used in eye

surgery. The videos will be recorded in our

offices, and any modifications to the tools

that do not interfere with the surgical

process, are accepted.

During the entire process, the student is invited to

the RnD laboratory of Custom Surgical GmbH to

test and discuss his/her findings with the engineers

of the company and our clinical consultants.

Please send the completed proposal to javier.esteban@tum.de, ardit.ramadani@tum.de, mf.azampour@tum.de and zl.jiang@tum.de. Please
note that this proposal will be evaluated by the BMC coordinators and will be assigned to a student only in case of acceptance.



The student will learn about the following topics:

1. Surgical procedures in ophthalmology

2. Image processing with OpenCV

3. Microscopy

4. App development for Android

Technical Prerequisites

Previous knowledge in:

- Python

- OpenCV

- Optional – Java or C++
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