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Abstract
Human Gait recognition is a distance based behavioral type of 
biometrics and it is relatively a new area being studied nowadays. 
This paper presents a survey of different Methods used for 
recognition of a Person based on different Activities such as walking 
style. All methods are explained and discussed individually and 
the Comparative study of Methods is discussed. 
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I. Introduction
Gait Recognition is an Biometric Feature which has attracted many 
researchers in recent years.  Gait recognition is a task to identify 
or verify individuals by the way they walk. In Video Surveillance 
based application identifying the Human gait is important because 
it captures the human from a distance[1]. Gait Recognition have 
advantages like Unobtrusiveness, other is that without knowledge 
of a person his gait can be captured and also high quality of videos 
are not required. 
Gait Recognition approaches are divided into two types : Model 
Free and Model based Approaches[2]. Model based approaches 
have a series of static or Dynamic body parameters by tracking 
body components such as limbs, legs, arms and thighs, Gait 
signatures derived from these parameters are used for identification 
and recognition of an individual. 
Model-based approaches are view-invariant and scale-independent. 
These advantages are good for practical applications, because it is 
unlikely that reference and test sequences are taken from the same 
viewpoint [3]. However, model-based approaches have certain 
disadvantages. They are sensitive to the quality of gait sequences 
and so gait image sequences of high quality are required in order 
to achieve high accuracy. Another disadvantage of the model-
base approach is its large computation and high time costs due 
to parameters calculations.
Model-free approaches focus on either shapes of silhouettes or the 
whole motion of human bodies, rather than the whole human body 
or any parts of body. Model-free approaches are insensitive to the 
quality of silhouettes and have the advantage of low computational 
costs comparing to model-based approaches [3]. However, they 
are usually not robust to viewpoints and scale.

Fig. 1: Gait Recognition on Video

1. Detection
Detection and tracking humans from a video sequence is the first 
step in gait recognition, where an individual is actually spotted 

walking. These systems usually work with the assumption that 
the video sequence to be processed is captured by a static camera, 
and the only moving object in video sequence is the subject 
(person). Given a video sequence from a static camera, it detects 
and tracks the moving silhouettes. This process comprises of 
two steps, Foreground Modelling4 and Human tracking5 using 
skeletonization operation.

2. Extraction
Elements of interest of gait are collected from the individual. 
In this step the background should be as simple as possible and 
extra attention should be paid to selection of an appropriate (side) 
viewpoint. 

3. Recognition
Extracted samples are compared to the samples stored in a database. 
The identity of an individual having the most (and enough) similar 
gait sample is picked and stated as the recognition verdict.
Gait recognition system can be used in a number of scenarios. If 
an individual walks by the camera who’s gait has been previously 
recorded and he is stated as a  threat, then the system will identify 
him and the concerned authorities can be automatically alerted. 
Such systems have a large amount of strong application in airports, 
banks or other high security areas.

II. Methods for Gait Recognition
[4] Principal Component Analysis (PCA) is applied to reduce the 
dimensionality. Dynamic time warping is used to differentiate 
the different gaits of human. This reduction obtained by PCA 
is important to make classification with DTW more efficient 
and save computing time to meet the requirements of real-time 
applications.

PCA (Principal Component Analysis) : PCA is the simplest • 
method of the True Eigenvector-based multivariate analysis. 
Thos method is used for data reduction purposes. The idea 
is to represent a set of variables by a smaller number of 
variables called principal components. They are chosen in a 
way such that they are uncorrelated. PCA is related to factor 
analysis. Factor Analysis uses domain specific assumptions 
about the incorporated structure and solves eigenvectors of 
a slightly different matrix.PCA is implemented by eigen 
vector and eigen value. PCA is again also related to Canonical 
Correlation analysis (CCA). CCA defines coordinate systems 
that best describe the cross-covariance between two datasets 
in contrast PCA defines new orthogonal coordinate system 
that best states variance in a single dataset.It provides fast 
computation.
Dynamic Time Warping (DTW) distance measure is a well-• 
known shaped-based similarity measurement. It uses a 
dynamic programming technique to find the optimal warping 
path between two time series sequences. Suppose we have 
two sequences, a sequence = < ; ; .... ; ; .... > 
and a sequence  = < ;  ; .... ; ; .... >. The distance 
is calculated by following the equations. 
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[5] A very simple though efficient gait recognition algorithm using 
spatial-temporal silhouette analysis is suggested and used. For 
each image sequence, a background subtraction algorithm and a 
correspondence procedure are used first in order to segment and 
track the moving silhouettes of a walking subject. Then, eigenspace 
transformation based on Principal Component Analysis (PCA) is 
applied to time-varying distance signals that are obtained from a 
sequence of silhouette images which reduces the dimensionality of 
the input feature space. Finally, Supervised pattern classification 
techniques are performed in the lower-dimensional eigenspace 
for recognition. Thus a simple but effective method for automatic 
person recognition from body silhouette and gait is performed. 
Feature selection and representation of parametric eigenspace 
reduce the computational cost effectively during training and 
recognition.
[6] SDTTV approach is based on the multi-dimensional or tensor 
signal processing technology, that finds a low-dimensional tensor 
subspace of original input gait sequence tensors and most of the 
data variation has been well captured. In order to enhance the 
class separability further and avoid the potential overfitting, 
a discriminative locality preserving projection with sparse 
regularization is used to transform the refined tensor data to the 
final vector feature representation for recognition. An efficient 
tensor to vector projection algorithm is introduced to find a low-
dimensional tensor subspace of the original input gait sequence 
tensors.

Fig. 2:  Flow of  SDTT

[7] Identification of the gait dynamics is achieved by using Radial 
Basis Function (RBF) networks. The obtained gait dynamic 
knowledge will be stored in constant RBF networks as per 
Deterministic Learning (DL) theory. It provides systematic design 
approaches for identification, recognition, and control of linear 
uncertain systems. Then, estimators are constructed using the 
constant RBF networks so as to represent the training gait patterns, 
and previous gait dynamics are embedded in the estimators. By 
comparing the set of estimators with the test gait pattern, a set of 
recognition errors are obtained and they are taken as the measure 
of the similarity between the test gait pattern and the training gait 
patterns. The test gait pattern can be recognized quickly  on the 
basis of smallest error principle.
[8] In the preprocessing stage, the picture frames are taken as 
input to Canny Edge detection algorithm for detecting the wide 
range image edges and to reduce the noise by using of Gaussian 
filtering. The Hough transform is applied to separate the features 
of the preprocessing output and a gait model is obtained. The latter 
is used to extract the gait parameters. The Harris Corner Detection 
technique is used to detect the corners and also to generate the 
feature points.

[9] Hidden Markov Models are trained on the basis of frequencies 
of these feature trajectories, via the recognition is performed. It 
represents probability distribution over sequence of observations. 
It gives output based on maximum probability.  In HMM, the state 
is not directly visible, but output is visible and dependent on the 
state [10]. It is used for tracking motion.

III. Comparison of Existing Methods
Refer-
ence 
Paper

Recognition Method Accura-cy Pros/Cons

[1] Principal Component 
Analysis 92.3% 

Pros: Security Sensitive 
Environment(i.e:banks, 
parks, airports) 

[2] 

Spatio temporal 
correlation, Euclidean 
Distance, Nearest 
Neighbor classifier

75% 
Pros: Low Computational 
Cost during training and 
recognition 

[3] 
Sparse and 
Discriminative tensor 
to vector 

76% 
Pros: out performs baseline 
algorithm
Cons: Less robust 

[4] 

Deterministic 
Learning, Radial 
Basis Function neural 
network

91.1%

Cons: not robust against 
moving background 
in cluttered scenes or 
significant clothing 
variations between test and 
database images  

[5] 
Euclidean Distance, 
Knee Angular 
Distance 

80%

Pros: method model is 
generated for each image, 
less memory space is 
required, silhouette 

[6] Hidden Markov 
Model 

CMU 
Mobo:96%

USF:61%

Pros: robust to different 
type of clothes the subject 
wear, model based 
algorithm is sensitive 
to noise and cluttered 
background, minimize the 
size of the data required for 
recognition compared to 
model free algorithm

IV. Conclusion
In this paper various methods for Recognizing walking person at 
a distant are discussed. It is observed that among various methods 
for Feature extraction method based on silhouette is extensively 
used. Various methods for recognition like PCA, SDTTV, HMM 
and other  are discussed in this paper. At last the comparative 
table with accuracy, advantage and drawbacks of all the methods 
is provided. 
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