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Temos pavadinimas: Chirurginiy instrumenty atpazinimas laparoskopiniuose vaizduose

Tikslas:

I$tirti chirurginiy instrumenty automatinio atpazinimo laparoskopiniuose vaizduose galimybes,
taikant kompiuterinés regos ir masininio mokymosi metodus, bei jvertinti pasirinkty metody
tiksluma.

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Tyrimo metu bus nagriné¢jami chirurginiy instrumenty atpaZinimo laparoskopiniuose vaizduose
metodai. Naudojant vieSai prieinamus laparoskopiniy operacijy vaizdy rinkinius, bus atrinkti ir
paruosti vaizdai, kuriuose matomi skirtingy tipy chirurginiai instrumentai. Bus analizuojamos
instrumenty vizualinés charakteristikos ir jy atpazinimg apsunkinantys veiksniai, tokie kaip
apSvietimo pokyciai, instrumenty persidengimas, vaizdo nerySkumas ir sudétingas fonas.

Praktingje dalyje bus jgyvendinti ir palyginti pasirinkti instrumenty atpazinimo metodai, pagristi
tradiciniais vaizdy apdorojimo algoritmais ir (arba) i anksto apmokytais neuroniniais tinklais.
Metody veikimas bus vertinamas naudojant klasifikavimo tikslumo, preciziSkumo, jautrumo ir F1
rodiklius. Taip pat bus analizuojami klaidingo atpazinimo atvejai.

Tyrimo rezultatai leis nustatyti pasirinkty metody privalumus, trikumus ir tinkamuma
automatizuotai laparoskopiniy vaizdy analizei.

Temag sitilantis mokslininkas/déstytojas: prof. dr. Dalius Matuzevicius




TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Recognition of Surgical Instruments in Laparoscopic Images

Goal:

To investigate the possibilities of automatic surgical instrument recognition in laparoscopic images
using computer vision and machine learning methods, and to evaluate the accuracy of the selected
methods.

Short description (max. 2000 characters):

The research will focus on methods for recognizing surgical instruments in laparoscopic images.
Publicly available datasets of laparoscopic procedures will be used to select and prepare images
containing different types of surgical instruments. The visual characteristics of the instruments and
factors that complicate their recognition, such as variations in illumination, instrument occlusion,
image blur, and complex backgrounds, will be analyzed.

In the practical part, selected instrument recognition methods based on traditional image processing
algorithms and/or pre-trained neural networks will be implemented and compared. The
performance of these methods will be evaluated using classification accuracy, precision, recall, and
F1-score. Cases of incorrect recognition will also be analyzed.

The research results will provide insights into the advantages, limitations, and suitability of the
selected methods for automated laparoscopic image analysis.
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