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ABSTRACT

With the development of the fashion industry and interactive platform, the research of
human analysis and understanding in computer vision and pattern recognition is gaining more
and more attention. Human parsing is one of the core research directions of human target
analysis and understanding techniques, which aims to partition a human image into semantic
regions, including body parts and clothes. This research helps the machine to automatically
understand human body language and give supports to the consumer electronics, human-
computer interaction, and intelligent security. Therefore, it has significant research value and
a wide range of application scenarios.

A number of factors pose great challenges for human parsing which is the changeable
human posture and appearance, the complex background, and the necessity of obtaining the
accurate result for each pixel to perform dense prediction. Therefore, exploring the semantic
correlation between the pixel and its context has become an important research direction in
human parsing, where semantic means the content in an image. This thesis studies how to
exploit the semantic correlation from three perspectives to achieve precise human parsing. The
main innovations of this thesis are as follows:

First, this thesis proposes a part correlation learning method for human parsing, exploring
the structure relationship between body parts to jointly predict the category of each pixel by
combining the features of the current part and its correlated parts.The traditional CNN-based
feature learning method uses multiple convolutional layers to learn the relationship between
different body regions, so that the model complexity is high and it is difficult to converge. In
order to solve above problem, this thesis introduces edge information as an auxiliary to help
the model to perceive and locate the edges so as to get accurate part feature. Then based
on graph neural network, each part is treated as an independent node and their correlations
are learned. Experimental results on several public datasets show that the proposed method

I
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achieves superior performance. For example, the experimental results on the ATR dataset

show a 2.47% performance improvement over TGPNet.

Second, this thesis proposes a multi-task correlation learning method for human parsing
in complex scenarios, exploiting the correlations among multiple tasks and obtain reasonable
body structure and accurate edge locations in complex scenes. The traditional feature learning
methods based on multi-task joint learning simply combine the features learned from different
tasks and ignore to explore the correlation between them. To solve the above problem, this thesis
learns three tasks simultaneously: human parsing, pose estimation and edge detection, and
designs three feature encoders to extract parsing, pose and edge features respectively. Then it
uses a multi-task non-local correlation network to learn the correlation between parsing feature
and all features, so as to obtain supplementary information from different tasks. Afterwards,
multiple loss functions of different tasks are used to optimize the feature encoder and multi-
task non-local correlation network. The experimental results on multiple public datasets
verify the effectiveness of learning multi-task correlations. For example, the proposed method

outperforms CE2P by 3.08% mloU on the LIP dataset.

Third, this thesis proposes a fine human parsing method fusing pixel correlation with
part correlation and multi-task correlation to perceive human from three levels and obtain
finer results. Traditional feature learning methods based on pixel correlation do not explicitly
constrain the correlation, resulting in large distances between pixels of the same category
and small distances between pixels of different categories. To solve the above problem, pixel
correlation learning method firstly learns the similarities of all the pixels. Then the similarity
response is constrained by the similarity-preserving loss function to enlarge the similarity of
within-class pixels and reduce the similarity of between-class pixels. Subsequently, pixels
which are in the same category with high similarity are aggregated based on the learned
relationships. Furthermore, correlation between parts and multiple tasks can also be guided by
imposing a constraint to the correlation learning. The experimental results on multiple public
datasets show that the proposed method has achieved significant performance improvement.
For example, pixel correlation learning method outperforms SNT by 2.29% mloU on LIP; when
combining pixel correlation, part correlation and multi-task correlation, the performance is

improved by 3.37%.

In summary, this thesis studies human parsing methods based on multi-level semantic
correlation. From perspectives of learning the part correlation, multi-task correlation and pixel
correlation, it effectively improves the performance of human parsing task.
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