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Abstract

The goal of this study is to identify people using gait. This understanding is predicated on the
idea that each person has a distinctive walking style, which may include variations in step
length, hip angle, foot angle, and other intrinsic and extrinsic traits. Biometric techniques such
as fingerprint, iris, and face identification require the physical attention of humans, in contrast
to gait recognition, which can certify persons in a relatively short amount of time. [1]. For
instance, gait recognition uses a person's gait to swiftly, accurately, and without the help of a
human, while fingerprint recognition uses a person's fingerprints to distinguish one person
from another. It develops solutions with excellent security, precision, and 3D recognition
capabilities.[2]. With the development of computer vision capabilities, one less popular but very
reliable biometric identification method is called "gait recognition," which uses a subject's
walking pattern to identify them. There are many other ways to identify a person. Several
source or capture devices, such as video cameras, motion sensors, and other tools, can be used
to distinguish people even when they are far away. [4]. This can be accomplished by identifying
the subject from the video frame, utilising silhouette segments from the video sequence to
extract the pertinent features, and then classifying the outcomes using the database.
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Introduction

Gait is a key biometric indicator that can be
used to identify someone from a large
distance away without physical contact.
Similar to finger, face, and iris
identification, gait is a biometric method of
identifying a person. There are 24 different
movements and traits that come with
walking [3]. Gait is a key biometric
indicator that can be wused to identify
someone from a large distance away
without physical contact. Similar to finger,
face, and iris identification, gait is a
biometric method of identifying a person.
There are 24 different movements and traits
that come with walking [7]. Everybody has
a unique walking style, according to the
study that wunderpins this realisation.
Another common finding is that a person's
gait can be utilised to recognise them from
a distance. It is one of the best recognition

techniques since it can reliably find items
far away. Model-based method is the
second of two categories of techniques for
identifying human gaits. A model-based
approach focuses on identifying the body
parts, whereas a holistic approach works
with extracting statistical elements from
motion-based data to create a 3D picture
gait model [6]. Everybody has a unique
walking style, according to the study that
underpins  this  realisation. Another
common finding is that a person's gait can
be wutilised to recognise them from a
distance. It is one of the best recognition
techniques since it can reliably find items
far away. Model-based method is the
second of two categories of techniques for
identifying human gaits. A model-based
approach focuses on identifying the body
parts, whereas a holistic approach works
with extracting statistical elements from
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motion-based data to create a 3D picture
gait model.
Physical factors: such as height,
weight and frame of the person.
e Extrinsic: clothing, terrain, footwear,

etc.

e Intrinsic factors: person’s
sex(M/F),age

e Psychological factors: emotions

affecting the gait, personality type
e Physiological factors: proportions of
body
The following criteria are taken into account
when defining human gait characteristics:
For the purpose of identifying human gait,
factors including step length, stride length,
speed, dynamic base, hip angle, foot angle,
and squat performance are taken into
consideration. Several methods exist in
photos for detecting the person by
movement in the video using computer
vision (CV), employing features and natural
biometrics (the human skeleton, changing
silhouette  while walking). [8]. Gait
recognition employs physical characteristics
and movement patterns to identify people.

How do Gait Biometrics Work:

Gait analysis uses a person's movement to
characterise their distinctive walking gait
and help identify them. Gait recognition is a
biometric technique for identifying
biological and behavioural traits [19]. Gait
biometric systems analyse step patterns
from video images and convert the
information into a mathematical equation.
Gait as a biometric measurement may be
impacted by a variety of factors, including
footwear, terrain, fatigue, and injuries [18].
Gait biometric systems analyse step
patterns from video images and convert the
information into a mathematical equation.
Gait as a biometric measurement may be
impacted by a variety of factors, including
footwear, terrain, fatigue, and injuries.

Literature Review

The research papers assist us in identifying
the current models and direct us in
creating a new thesis by resolving the
issues that have been identified.

[1] This study examines an unique 1D
silhouette  signal analysis-based 3D
technique for automatic gait detection.
First, a moving ©person's binarized
silhouette is achieved. The second
extraction step is for nexstereo matching. A
step of contour-based stereo matching is
then used to obtain 3D contour.

[2] In this study, we propose a new
spatiotemporal gait representation termed
the Gait Energy Image (GEI) to describe the
characteristics of human gait for individual
recognition. We also offer a novel method
for human recognition that combines
statistical gait data from actual and
artificial templates in order to solve the
issue of a shortage of training templates.

[3] In this paper it gives a review of the
work done in gait analysis for re-
identification in the past decade also gives a
review of the available public gait datasets.
[4] Gowtham Bhargava M, Harsha Vardhan
K, Mohan G C, Nikhil Sharma A, and
Pratap C submitted a survey paper on
"Human Identification Using Gait
Recognition" in the IEEE. An automatic
biometric system to identify a person based
on his gait is being developed, and this
paper offers a review of that system. This
can be done by recognising the person in
the video frame, extracting the relevant
features utilising skeleton data from the
Microsoft Kinect sensor, and classifying the
results using the database.

[3] The method uses a person's walking
pattern to identify them. To increase their
relevance and lessen noise interference, the
gait energy image aggregates frames from
one gait cycle. In this study, the gait energy
image underwent the Fourier transform.
They were used to accomplish multi-view
gait identification using their low-frequency
components. The CASIA database was used
to apply the methodology. The findings of
the trial show that the suggested method is
quick and efficient.

[6] Personal identification requires gait
verification and gait recognition. The Cross-
Correlation Score's standard deviation,
which ranges from 0.12 to 0.2, exhibits a
strong connection between Dynamic Gait
Characteristics belonging to the same class.
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On a Support Vector Machine-based gait
identification system, we achieved 98.5%
accuracy. We also create a multi-
appearance gait dataset to capture the
effects of South Asian native clothing
(SACV-Gait dataset).

Background Work

besides that is Previous research used two
techniques to identify gaits. One is by
utilising wearable sensor technology that is
based on floor sensors. [5]. A sensor that is
mounted to the mat and measures the force
and speed associated with a person's steps
is used by the floor-sensor based gait
identification system to operate. Based on
the force he put to his foot and the speed at
which he walked, the human can be
identified. The second methodology is that
it is based on a system for recognising gaits
using wearable sensors [12]. This method
uses wearable electronics with sensors like
accelerometers and force sensors to capture
and identify persons. Because to the
extensive usage of sensors, it is both
challenging to design and highly profitable.
The existing system has drawbacks,
including a relatively low accuracy rate for
detecting humans and occasionally very
complex and incorrect detection as a result
of malfunctioning sensors. [13]. To design
the system using these sensors is complex
and also very cost effective.

To solve all of these concerns, we created a
new strategy based on machine vision. This
method uses cameras to collect data, which
is then processed before being analysed.
With the help of a livestreaming session, we
may submit a video sequence of a person,
identify that person, and authenticate users
using this method. The system examines
the raw video data from the cameras to
determine who is in the images using
computer vision and machine learning
methods. The four steps of this method are
as follows: first, we record the gait data;
second, we convert the video sequence to
frames; and third, we feature extract and
classify the data to identify the person. We
can effectively identify people using this

www.ijiemr.org

method. The system is already capable of
recognising humans.

Methodology

A gait recognition system receives input
from several capture devices, including
video cameras and closed-circuit television
cameras. First, the Admin registers on our
website and enters the user information
into the dataset along with a video of a
human walking gait and the user's name.
We train the module after entering the
details. The administrator can choose the
Livestreaming option if they wish to record
people walking in real time. There are now
4 stages in our project's overall procedure.
Capturing the gait data is the first stage,
and the data is then put through additional
phases such video sequence to frame
conversion, silhouette segmentation,
feature extraction, and classification
utilising the gait dataset [4].

Capturing the gait data

First, a gait is recorded wusing video
cameras. With the use of these cameras, we
are able to record the human gait. The
recorded information, together with the
individual's name, is then added to the
dataset, processed, and stored in the
database.

Conversion of video sequence into
frames
The video sequence is uploaded to the
website, after which it is translated into
frames in Python using the Open CV
module.

Silhouette segmentation

This stage involves extracting a binary
image of a person's silhouette from the tape
and studying it with vision-based
algorithms. It is simpler for the algorithm to
process and map a full image thanks to
silhouette segmentation. The silhouette
makes it simple to identify the features.

Feature extraction

The dataset and machine learning
techniques are utilized to extract and store
the features from the frames. In this
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instance, the LIBSVM algorithm is used to
extract the static and dynamic properties
for each frame of the video sample. The
subject's height, the length of their hands
and legs, and the distance between their
centroids are examples of calculated static
features [14]. A person's height and the
lengths of their hands, legs, and arms are
calculated using the formula;

D =(xa— %)% + (Va— ¥p)* + (2o — 23)?

O Video capture Conversion of
» or Captured *Video sequence
rp Video sequence into Frames
ser

J

Sillehouette
Segmentation or
Creation of frames

Feature
Extraction
Process

Are all Features
No matched with
dataset?

J Yes

Matched
(Person is
Identified)

Not Matched
(Try Again...!)

Additional features can be derived from the
left hand and left foot as well as the
maximum distance between the right hand
and right foot. When these features are
included, the outcome is predicted
accurately [8]. We now pick just one feature
from the features that were extracted in the
previous stage.The traits are chosen to be
distinctive for each individual so that it is
simple to tell them apart from other people.
The LIBSVM Algorithm is now applied to
classify the chosen feature. An open source
SVM library is called LIBSVM. For
multiclass classification, it is employed [9].
This algorithm divides the features of the
various people into segments by a gap in
the plane with enough room, and it does so
by representing the feature values as points
in a plane. If the features match, the name
of the human is finally determined. If not, it
alerts the administrator without identifying
the person's name.

Result

From the series of frames, the human
structure is retrieved, and utilising the
human sillouete, the SVM algorithm is used
to extract features. Following a comparison
of the categorization results, the one that
has a high accuracy rate will show the
result as the person's name. The accuracy
we determined is 95% using SVM.
Additionally, the biometric data of the
person is captured and the ultimate
outcome is displayed in the portal . To
improve categorization, the database is
cleaned up of the chosen features that have
the same values for different people.

Conclusion

Utilizing the silhouette segmentation of the
human walk as recorded by the cameras, a
gait recognition system is put into practise.
Prior to testing the data, the database is
made for humans, and when we do, the
humans are quickly and also without the
use of human actions, recognised. The SVM
algorithm is utilised to classify features,
and results are produced with high
accuracy of 95%. For accurate
categorization, the good static features such
as a person's height, the length of their
step, and the angle between their jints are
chosen. When these features are used, the
outcomes are better than when body and
hand lengths and leg lengths are taken into
account. If this gait is mapped, it can
generate statistically meaningful data. If
appropriately mapped, this stride or
method of walking can generate statistically
significant data and aid in accurately and
securely identifying people. Recognition of
gait is a less sensitive biometric verification
technology.In the future work, we are
planning to extract the more useful features
of Gait and use good classifier to classify
the features and improve the human
detection rate.
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