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SAZETAK

U ovom radu je analiziran jedan pristup rjeSavanju problema semanticke segmentacije
dubinskih slika unutra$njih prostora. Prouceni su algoritmi koriSteni u predlozenoj metodi, kao 1
njihove programske implementacije. RjeSavanjem problema semanticke segmentacije slike znatno bi
se poboljsala sposobnost robota za samostalan rad u nepoznatim okruzenjima. Problem se svodi na
svrstavanje dijelova slike u neke unaprijed odredene kategorije. U ovom slucaju te kategorije su pod,
strukture, namjestaj i rekviziti. Predlozena metoda kategorizira dijelove slike koriste¢i uvjetna
slucajna polja. Slika se najprije segmentira na superpiksele, koji sluze kao ¢vorovi grafa uvjetnog
slucajnog polja. Potencijali uvjetnog slucajnog polja odredeni su vizualnim i geometrijskim
znacajkama superpiksela. Struktura grafa je minimalno razapinjuce stablo, pri ¢emu je tezina brida
odredena na temelju udaljenosti centroida dvaju superpiksela u trodimenzionalnom prostoru. U
okviru ovog rada proucena je jedna metoda zaklju€ivanja i dekodiranja uvjetnih slu¢ajnih polja koja
omogucuje pronalazenje optimalne segmentacije. UCinkovitost predlozene metode ispitana je

eksperimentima na ispitnom skupu dubinskih slika unutrasnjih prostora.

Kljucne rije¢i: racunalni vid, semanticka segmentacija, uvjetna slucajna polja, minimalno
razapinjue stablo, algoritam k najblizih susjeda, propagacija vjerojatnosti, RGB-D slika, SLIC
superpikseli
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ABSTRACT

This thesis considers an approach for semantic segmentation of RGB-D images of indoor
environments. The algorithms used in this approach are described and their implementation in the
provided source code is explained. Solving the problem of semantic RGB-D image segmentation
would significantly improve the capacity of robots for autonomous problem solving in unknown
environments. The considered problem is to classify parts of an image into a set of predefined
categories. In this case, the categories are ground, structure, furniture and props. The discussed
method does this using the conditional random fields. The image is first segmented into superpixels,
which serve as nodes ina CRF graph, where the CRF potentials are defined by visual and geometric
features ofthe superpixels that the image is divided into. The structure ofthe CRF graph is a minimum
spanning tree, with the weight ofthe graph edges being defined by the distance between the superpixel
centroids in three-dimensional space. One method for CRF inference and decoding, which provides
an optimal segmentation, is examined. The efficacy of the considered approach is tested on a set of

RGB-D images of indoor environments.

Key words: computer vision, semantic segmentation, conditional random fields, minimum spanning

trees, k-NN, belief propagation, RGB-D, SLIC superpixels
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