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Abstract of Thesis

Video is becoming an important carrier of information in this digital era under the development of
communication technology and widespread availability, where surveillance video is one of the most
important types. Due to the widely deployed surveillance system, large-scale videos are captured
everyday, making the computer-aided surveillance analysis system necessary

Gait is a very important subject in surveillance video due to its noncontact, noninvasive and can be
perceivable at a long distance. Psychological experiments have shown that gait includes not only
identity information, but is also discriminative in a variety of human attributes such as age and
gender. Among all the human attributes, since age is inevitable in person’s life span, it is one of the
crucial factors in gait analysis.

In this thesis, we propose the task of cross—age gait video translation, which aims to realize a
function of age progression/regression on gait. The translated gait videos attempted to preserve the
identity of the original subject while keeping the realism of the generation quality. Cross—age gait
video translation can not only improve the fundamental understanding of age features in a subject, but
also support a range of applications such as criminal investigation and fugitive research. Moreover,
cross—age gait translation can be a promising solution for age—invariant gait recognition.

In Chapter 1, we first review the background and motivation of the proposed cross—age gait video
translation task. we then summarize two aspects in realizing this: gait video translator with spatio—
temporally augmented network design, and the spatio—temporally augmented high fidelity input

In Chapter 2, to learn an effective gait video translator across ages, we proposed spatio—temporally
augmented multi-age group gait video translation framework, which aims to ensure three aspects: aging
effect, individuality preservation, and gait realism. Specifically, we build our framework on a multi-—
domain image translation model. Because the existing multi-domain image translation model was originally
designed for a still image, we extend it to gait video by introducing a motion—augmented network
architecture with three streams, where gait period, period-normalized phase-synchronized gait video, and
its frame difference sequence are each input to one stream. We also designed a discriminator with a
slow—fast path to learn spatio—temporally augmented gait representation for cross—age gait video
translation. Our framework quantitatively and qualitatively outperforms state—of-the-art age
progression/regression methods on the largest gait database with age, OULP-Age, with respect to both age
group classification and identity recognition.

In Chapter 3, since appearance-based gait analysis approaches usually use silhouette or silhouette—based
template as input, silhouette quality plays an important role in gait analysis. To learn a spatio—
temporally augmented high fidelity input for the proposed cross—age gait video translation task, we
studied natural image matting task and achieved competitive results on widely acknowledged matting
benchmarks. To capture global contextual information from a whole image without degrading the image
quality, an end-to—end three-branch image matting framework is proposed, which can exploit unknown—
relevant global contextual information condensed from the high-resolution image. We then proposed a
matting-oriented contextual aggregation can cope with such a situation by making use of all the pixels
in the deformed foreground/background where foreground/background pixels are dominant. The proposed
method can estimate alpha matte and background simultaneously while keeping the matting equation, which
can improve the foreground extraction performance qualitatively.

In Chapter 4, We further provided a discussion on how the high fidelity input may influence the gait
video translator across ages. We first designed a scheme to automatically estimate the trimap for the
proposed matting method, so that the matting can be adopted without user interaction. Specifically, we
adopted a inpainting method to predict the background and finetuned the proposed matting method on OULP-




Age. We then provided thorough experiments on the largest gait database with age information, OULP-Age,

to reveal how the input quality of silhouette affect the performance of age progression/regression task
on age group classification and cross—age gait recognition

Finally, conclusions are drawn and future work is discussed in Chapter 5.
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