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Abstract: 

With the increase in the number of thefts, robberies and encroaching in the world, the existing security system is not sufficient. 

Hence to circumvent this problem the demand of biometric systems is increased, as they provide more dependable and effective 

means of identity confirmation. One such biometric security that has seen uproar in the recent years is the gait identification. Gait 

recognition targets fundamentally to address this problem by recognizing people based on the way they walk. First of all, 

silhouette of the persons is extracted. Moreover, step size of the person is considered as a unique feature for representing gait and 

effectively classifies the person based on gait. Finally, features are feed to neural network for classification 
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I.           INTRODUCTION 
The systematic study of human locomotion or animal 
movement by using the eye and brain of the observers, in 
combination with instrumentation for measuring the body 
movements, activities of the muscles or body mechanics is 
known as Gait Analysis. The walking movement that is 
achieved by the motion of the human limbs is known as human 
gait. The human gait is defined as bipedal (i.e. walking on 2 
feet) and biphasic which is the result of sinuous movements 
along with forward progression of the different body parts. The 
study involves quantification (i.e. analysis of measurable 
parameters of gait) and interpretation (i.e. drawing various 
conclusions about the human) from its gait pattern.  

Gait patterns are characterized by certain parameters like 

overall velocity, forces, and the difference in the limb 

movement patterns and changes in the contact with the 

surface. Therefore, the human gait can be distinguished from 

others using these unique features [1]. The two types of gait 

are Natural Gait and Abnormal Gait. Natural Gait – As the 

name suggests these occur in humans naturally. They aren’t 

the result of any specialized training or injury in the lower 

parts of the body. These include sprint, run, skip, jog and 

walk. Abnormal Gait – These do not occur naturally in 

humans; they are a result of specialized training or injury in 

the lower section of the body. 

 

II. LITERATURE REVIEW 
When an idea, behind the invention of the method proposed 

is that we can identify an individual depending on a person’s 
gait. We need to know the speed of a person which data is 
received from an accelerometer carried by a person which is 
embedded in the person’s mobile phone. The acceleration data 
corresponds to the gait of the person. A gait dynamics image 
[GDI] is calculated based on the rotational invariant values. 
The GDI as mentioned above is matched to the set of 
predetermined GDIs to identify the person. This matching can 
be done using correlation methods. The two applications for 
this invention are: Firstly, the test gait features are compared 
with pre-stored gait features to identify that person is known to 
system or not. Secondly, for authentication where the 
comparison between enrolled gait data and the gait of known 
person is done to validate the identity. This method has the 
accuracy of about approximately 50%. The technique of 
accelerometer based gait recognition techniques work fairly as 

they are under constrained conditions, their performance 
degrades in real world applications as there are variations in 
sensor placement, apparel and performed activities persist [2].  

The Principle component analysis (PCA) is one of the 
methods proposed used for the gait recognition. It performs 
better in the recognition but requires higher computation time. 
The gait is the dynamic feature in the human which is being 
proved as strong recognition abilities. This feature does not 
require any type of cooperation from the observed individual, 
and by using non-expensive cameras which is one of the 
benefits that has been drawing enormous attention to gait 
biometric process. This paper shows a new gait recognition 
algorithm based on KPCA. All experiments were carried out 
using the silhouette dataset A of CASIA gait database system 
[3].  

In the method proposed the authors research the system 
using an image processing method for analysis or recognition 
of gait of a moving object which can be either human or non-
human being. This paper mainly targets three methods (1) 
Image processing (2) floor sensor and (3) sensors placed on the 
body. Here the 3rd method is the most promising method in the 
case of efficiency, precision, conformability, usability or 
transportability. This project also can be used in the field of 
medical. Through which we can tell the quality of the life of 
any person. By evaluating and monitoring the gait we will 
enable to find the disease and its effects and help to find the 
best treatment. This project can be used in the field of (a) 
neurological diseases, (b) systemic diseases such as 
cardiopathies, (c) alterations in de-ambulation dynamic, (d) 
diseases caused by aging. In this paper, the system is divided 
into two different approaches based on the non-wearable sensor 
(NWS) and another is on wearable sensors (WS). The NWS 
systems require the specific facilities where sensors are placed 
at the specific places to analyses or monitor or capture the gait 
while the person walks on the walking path. WS systems make 
it possible to analyzing or monitoring the gait anywhere means 
not only in walkway or offices but anyplace at any time and we 
can get the result sitting in our office. There is also a third 
approach which is hybrid of NWS and WS systems [4]. 

In this proposed approach mainly authors are analyzing the 
biometric gait by which they are acquiring the biometric 
information like identity, gender, ethnicity, and age from the 
persons walking. With reference to another biometrics, gait can 
be measured from distance. Gait cycle can be divided in some 
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parameters for the gait recognition like movements of joint and 
muscle which also includes body weight, limb length, and joint 
velocity and bone structure [5].  

In the paper researcher talks about the type of method for 
identifying an ambulatory subject based on video analysis of 
the subject's gait. In this method authors take a sequence of 
images that collectively captures the gait of the subject, 
determining a collection of features from the sequence of 
images representative of the gait, and identifying the subject 
based on gait. The subject is identified on the basis of the 
features of cadence, stride length and height parameters. Gait 
recognition refers to the task of automatically extracting visual 
cues that characterize the motion of a walking person and using 
the clues to potentially identify the person. Gait is an 
interactive biometric for automated recognition, it has the 
ability to determine this biometric at a distance, i.e. without the 
need to interact with the subject, or even the cooperation of the 
subject. They have also looked into the troubles like due to 
environmental conditions the quality of captured images may 
degrade, the video might be of low resolution, and the subject's 
apparel may obscure the gait behavior. This factors may affect 
the gait analysis results to great extent [6].  

Another method, proposed uses spatio-temporal silhouette 

analysis. Conventional and simple background subtraction 

technique had been used in this approach. Spatio-temporal 

analysis of silhouette considers the change in silhouette with 

time. Later on it is feed to Principle component analysis system 

to describe more information in term of small and compact 

principle authors have proposed a simple method for gait 

identification by using human silhouettes for Independent 

Component Analysis (ICA) and multiple feature 

representation. The problems of principle component analysis 

are overcome by ICA. The author used simple background 

subtraction method to achieve silhouette in terms of binary 

image. Then ICA is applied to the silhouettes for reducing 

computational complexities. Finally, the features from ICA are 

provided to the nearest neighbor classifier for labeling the 

object [7].  

 

III. METHODOLOGY 

Your  The block diagram of proposed gait recognition 

algorithm is shown in Fig. 1. Silhouette Image sequence is the 

first block in our system, which provides the necessary picture 

frames for the feature extraction.  

A. Feature Extraction 

Feature extraction uses an algorithm which will help the 

system recognize the gait faster and easier. Feature extraction 

is used when a large amount of data is fed to the input of any 

system. The large data may contain a lot of redundant 

information which needs to be converted into reduced data set.  

 

Two extrema points are used for calculating the step 

distance which is bottom left and bottom right. These points 

are found by scanning each and every pixel from the bottom 

and right side of the frame. The procedure involves to move 

upward and sideward while scanning first black pixel from the 

bottom as well as right side, which will define the bottom 

rightmost extreme point of the silhouette. Similarly, find the 

bottom leftmost extreme point. Then calculate the Euclidean 

Distance; between the point which amounts to the step length 

of the person. 

 
FIG. 1. GENERALIZED FRAMEWORK OF GAIT 

RECOGNITION. 

The step length of the person is calculated by estimating 

extrema points of the silhouette of the person. Extreme points 

of the silhouette are shown in Fig. 2.  

 
FIG. 2. EXTREMA POINTS 

B. Classification 

An Artificial Neural Network (ANN) is classification system, 

which mimic the human brain. It uses the phenomenon of the 

human brain to process information. The system composed of 

three types of layers with nodes into it as shown in Fig. 3. The 

first layer of the system is input layer, consist of input nodes. 

The last stage of system is output layer, consist of output 

nodes. Furthermore, the intermediate layer includes hidden 

nodes, which are used to map input of output nodes non-

linearly [8].  

 
FIG. 3. ARTIFICIAL NEURAL NETWORK LAYER  



International Journal of Engineering Science and Computing, October 2018        19046                                                              http://ijesc.org/ 

    In pattern recognition problems, neural network classifies 

inputs into a set of target categories. Performance criteria of 

the neural network are cross-entropy and confusion matrices. 

The proposed approach requires a minimum of 1.60GHz Intel 

i3 processor of a 32-bit or 64-bit operating system having 

RAM of 4GB, MATLAB version 2011a and above. 

CASIA Gait Database will be used in this system as 

benchmark dataset with a 10 to 20 subjects, and the gait data is 

captured from different views. The data set contains different 

views but for finding the step length it is advised to use a 

single view. Also, consider viewing angles and silhouettes. 

 

IV. CONCLUSION 

Finding matching by different patterns and biometric 

technology now a day’s people are under observations. 

Researchers are trying to find out the best way and algorithms 

to find out the matching movement methods to know the 

hidden surveillance. Gait identification from distance is 

important feature in biometric technology which can be used 

to monitor the outdoor people in air ports, army base, banks, 

educational institute and shopping marts without knowing 

them that they are matching or adding into database or dataset 

by any pattern are under observation via any technique or 

algorithm. Due to high-security concerns the recent 

technologies are evaluating various types of biometrics 

system. The gait recognition system is one of the up roaring 

biometrics technology which has gained maximum interest. 

The proposed technique is simple and effective as step size is 

a prominent feature of gait. In future, accuracy can be 

enhanced by incorporating various features and by integrating 

another classifier in the system like support vector machines.  
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