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ABSTRACT 

Portrait Segmentation (PS) can be referred to as a process of segmenting a person in an image from its 

background. There are many real applications using PS technology. For example, camera apps of 

mobile phones and online services support instant PS for selfie photos; online video conferencing 

solutions provide virtual background function for entertainment, aesthetic, privacy, and security reasons, 

robot vision requires the PS for human-robot interaction, and the PS can be used for content-based 

image/video retrieval in a database application. A good number of studies show that the Deep-Learning 

based Segmentation Model (DSM) is a reasonable choice for the PS. However, the study on the PS 

using the ensemble of multiple DSMs is a new domain. Unlike the PS using a single DSM, the 

ensemble method combines the segmentation results of multiple DSMs to generate an optimal result. 

This work proposes three ensemble approaches for the PS to achieve a high-accuracy and high-speed 

segmentation for various applications. The first is the PS using the ensemble of DSMs for portrait 

images. The second is the PS using the ensemble of DSMs for portrait videos. The last is the PS using 

the ensemble of DSMs and hybrid method for portrait videos. The effect of image downscaling for PS 

was also evaluated and analyzed. This work evaluated the proposed approaches using publicly available 

datasets named EG1800 for portrait image segmentation and self-constructed portrait video datasets 

having a single-person view collected from publicly available websites. The proposed approaches were 

evaluated by measuring accuracy, variance error, bias error, and efficiency. 
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