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CHAPTER 1

Introduction

Human identification and verification systems use a variety of biometric traits like fingerprints,
voice, palm prints, iris, gait, and the face. Each has its own unique set of advantages and dis-
advantages. Among these biometrics, gait recognition aims to recognize an individual based
on the way they walk and has been studied in a wide range of computer vision problems. The
advantages of gait over other biometric traits are that it can be applied unobtrusively and offers
potential for distance-based identification at low resolution with few image pixels [48]. Since
human gait analysis includes both subjective and objective components, the presence of covari-
ate issues has a significant impact on gait recognition performances. The covariates are the
continuous variable that affects an outcome [26]. Human gait is influenced by variables like
clothing, carrying conditions, walking surface, camera viewing, walking speed, etc. These are
the covariate conditions in human gait analysis.As a result, whether gait can be used as a unique
individual identifier or not, like other biometric indices, is a continuing rescarch problem in the
computer vision community [82]. There have been numerous approaches and frameworks re-
ported in the past to address covariate issues in gait-based human identification, and this remains
a recurring challenge. According to the studies, gait recognition using a model-free approach
has been mostly used for empirical studies. The main aim of this research is to improve the
performance of gait recognition, which is influenced by covariate factors, by employing gait
representation approaches that are currently in use. This study explores a variety of gait rep-
resentation techniques, including model-free and model-based gait analysis methods, with the
goal of addressing the various covariate challenges associated with gait recognition.

Early studies on gait were primarily used in the medical field to monitor and track the
health of a patient’s walking pattern, with or without injuries, with the help of devices that were
attached to the patient’s body or could sense his or her movements. However, numerous studies
on gait have shown that gait recognition is a unique method for identifying a person from a

distance. In 1994, the gait analysis algorithm to study human gait patterns was developed
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