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Abstract of Thesis 

Vision-based gait recognition is a growing domain in biometrics that utilizes walking patterns for non-
intrusive identification and analysis. Cameras capture the unique gait patterns of individuals at a
distance and from various viewing angles, making them suitable for surveillance and forensic
applications. The applicability of gait recognition systems is limited by their robustness to diverse
viewing conditions. To this end, multiple multi-view gait recognition datasets have been used to train
vision deep neural networks for gait recognition. However, most of these works rely on fixed-view
datasets and focus on identification.

Motivated by the need for more robust and adaptable solutions, this research explores innovative
methodologies to enhance recognition accuracy. We divide the multi-view gait recognition problem into
two sub-problems: sparse-view gait recognition and arbitrary-view gait recognition. Sparse-view gait
recognition is the evaluation of gait recognition systems on limited view angles. In contrast,
arbitrary-view gait recognition is the evaluation of gait recognition systems from any viewpoint. The
sparse-view gait recognition problem is the most common evaluation scenario in literature, while the
arbitrary-view gait recognition problem is the most challenging evaluation scenario.

For the sparse-view gait recognition problem, we propose effective sampling strategies for training deep
neural networks, enabling the effective utilization of sparse-view datasets. Moreover, design a
lightweight convolutional architecture optimized for efficient appearance-based gait verification.
Moreover, we develop a light end-to-end trainable multi-task framework for model-based gait recognition
that jointly estimates soft biometrics, hard biometrics, and 3D human models of walking subjects from
sparse views. The light system is capable of real-time inference and can be deployed in online gait
recognition systems.

For the arbitrary-view gait recognition problem, we introduce a novel framework that combines
appearance-based and model-based approaches to estimate arbitrary view transformations for novel view
synthesis. The synthesis allows for expanding sparse-view datasets and recovering performance on
unavailable views. Our approach enhances silhouette generation quality and facilitates improved cross-
view gait recognition, further extending the applicability of the system to real-world scenarios.

Together, these contributions advance the field by addressing limitations in current methodologies,
improving recognition accuracy, and broadening the operational scope of gait recognition systems. This
thesis lays a foundation for further exploration in multi-view and real-time biometric systems, enabling
broader surveillance and forensic applications adoption.
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