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Abstract 
Gait recognition is one kind of biometric technology that can be used to monitor people without their cooperation. Controlled 
environments such as banks, military installations and even airports need to be able to quickly detect threats and provide differing 
levels of access to different user groups. Gait shows a particular way or manner of moving on foot and gait recognition is the 
process of identifying an individual by the manner in which they walk. Gait is less unobtrusive biom etric, which offers the 
possibility to identify people at a distance, without any interaction or co-operation from the subject; this is the property which 
makes it so attractive. This paper proposed new method for gait recognition. In this thesis, first step is extraction of foreground 
objects i.e. human and other moving objects from input video sequences or binary silhouette of a walking person is detected from 
each frame and human detection and tracking will be performed. After getting binary silhouettes of human beings model based 
approach is used to extract the gait features of a person. Vector of outer contour of binary silhouette and MPEG-7 ART (Angular 
Radial Transform) coefficients are taken as the feature vector. At last NN technique is used for training and testing purpose. And 
then we will test for the combination of NN+SVM .Here all experiments are done on gait database and input video. 
 
Keywords:  Biometrics, GAIT, Gait Recognition, GMM, BPNN , NN. 
1. INTRODUCTION 
TODAY, in metropolitan public transport stations, authentication or verification using conventional technologies is 
practically infeasible. In such type of applications, biometric authentication methods are more attractive. Biomechanics 
research (e.g. gait analysis, sport or rehabilitation biomechanics, motor control studies) often involves measuring different 
signals such as kinematics, forces, and EMG. Gait is defined as “a manner of walking” in the Webster Collegiate 
Dictionary. The extend definition of gait is to include both the appearance and the dynamics of human walking motion. 
Gait analysis is the systematic study of human walking , using the eye and brain of experienced observers, augmented by 
instrumentation for measuring body movements , body mechanics and the activity of the muscles. Gait analysis can give 
qualitative as well as quantitative values for the gait parameter. Human gait is an identifying feature of a person that is 
determined by his/her weight, limb length, and habitual posture. Hence, gait can be used as a biometric measure to 
recognize known persons and classify unknown subjects. Gait can be detected and measured at low resolution, and 
therefore it can be used in situations where face or iris information is not available in high enough resolution for 
recognition.  
 
1.1  Authentication  
 Authentication is an area which has grown over the last decades, and will continue to grow in the future. It is used in 
many places today and being authenticated has become a daily habit for most people. Examples of this are PIN code to 
your banking card, password to get access to a computer and passport used at border control. The last is an example of 
authenticating a human, which is probably the most used during a day. We identify friends and family by their face, 
voice, how they walk, etc. As we realize there are different ways in which a user can be authenticated, but all these 
methods can be categorized into one of three classes: 
Something you know, e.g. a password. 
Something you have, e.g. a token. 
Something you are, e.g. a biometric property (fingerprints, voice, iris, gait ) 
 
1.1.1  Biometric: “A physiological or behavioural characteristic, which can be used to identify and verify the identity of 
an individual”. Biometrics is the unique features of a person. Biometric recognition refers to an automatic recognition of 
individual based on feature vectors derived from their physiological and/or behavioral characteristics. Biometric 
characterstics are classified into two types: 
 
1.1.2 Physiological: these characteristics are related to the body of a person. Fingerprints, face detection, iris, palm-
geometry, DNA are examples of physiological characterstics. Figure1 show Fingerprint detection and Figure2 show Face 
and iris detection. 
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                                                Figure 1 Fingerprint detection 
 

                             
                                                     Figure 2 Face and iris detection 
 
1.1.3  Behavioural: These characterstics are related to the behavior of the person. Voice and gait recognition comes 
under   this category Figure3 show Gait detection. 
 

                                                     
                                                                        Figure 3 Gait detection 
 
Biometric identification should be an automated process. Manual feature extraction would be both undesirable and time 
consuming, due to the large amount of data that must be acquired and processed in order to produce a biometric 
signature. Inability to automatically extract the desired characteristics which would render the process infeasible on 
realistic size data sets, in a real-world application. 

 
1.2 Why Gait?  
The definition of Gait is defined as: “A particular way or manner of moving on foot”.  Using gait as a biometric is a 
relatively new area of study, within the realms of computer vision.  It has been receiving growing interest within the 
computer vision community and a number of gait metrics have been developed. Gait recognition is an emerging biometric 
technology which involves people being identified purely through the analysis of the way they walk. While research is 
still underway, it has attracted interest as a method of identification because it is non-invasive and does not require the 
subject’s cooperation. Gait recognition could also be used from a distance, making it well-suited to identifying 
perpetrators at a crime scene. We use the term gait recognition to signify the identification of an individual from a video 
sequence of the subject walking. This does not mean that gait is limited to walking, it can also be applied to running or 
any means of movement on foot.[2] Gait as a biometric can be seen as advantageous over other forms of biometric 
identification techniques for the following reasons: 

 
1.2.1 Unobtrusive: The gait of a person walking can be extracted without the user knowing they are being analyzed and 
without any cooperation from the user in the information gathering stage unlike fingerprinting or retina scans. 
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1.2.2 Distance recognition: The gait of an individual can be captured at a distance unlike other biometrics such as                  
fingerprint recognition. 
1.2.3 Reduced detail: Gait recognition does not require images that have been captured to be of a very high quality           
unlike other biometrics such as face recognition/ finger print recognition which can be easily affected by low             
resolution images. 
1.2.4 Difficult to conceal: The gait of an individual is difficult to disguise, by trying to do so the  individual  will                  
probably appear more suspicious. With other biometric techniques such as face recognition, the individuals                  
face can easily be altered or hidden .An individual’s biometric features will be affected by certain features . 
1.2.5 Stimulants – drugs and alcohol will affect the way in which a person walks. 
1.2.6 Physical changes – a person during pregnancy, after an accident/disease affecting the leg, or after severe                  
weight gain / loss can all affect the movement characteristic of an individual. 
1.2.7 Psychological – a person’s mood can also affect an individual’s gait signature  
1.2.8 Clothing – the same person wearing different clothing may cause an automatic signature extraction method to                  
create a widely varying signature for an individual. 
 
1.3 Gait Recognition: 
Gait as a biometric has many advantages as stated above which make it an attractive proposition as a method of 
identification. Gaits main advantage, unobtrusive identification at a distance, makes it a very attractive biometric. The 
ability to identify a possible threat from a distance, gives the user a time frame in which to react before the suspect 
becomes a possible threat. Another motivation is that video footage of suspects are readily available, as surveillance 
cameras are relatively low cost and installed in most buildings or locations requiring a security presence, the video just 
needs to be checked against that of the suspect. 
As well as the inherent advantages of gait, the increase in processor power, along with the fall in price of high speed 
memory and data storage devices have all contributed to the increased availability and applicability of computer vision 
and video processing techniques. Real time  video processing, which is required for gait recognition is a feasible 
possibility on current home PC technology, making this technology a viable security application. Human gait recognition 
works from the observation that an individual’s walking style is unique and can be used for human identification   
Figure4 show Gait recognition scenario. 

              
Figure 4 Gait Recognition Scenario (Mark, 2002) 

 
Example: in bank scenario, only few authorized people are allowed to go into lockers room, here gait analysis 
technique is used, gait sequences of those authorized people are stored in bank’s database, therefore whenever an 
unauthorized person tries to enter into room, his gait sequences will not match with stored sequences and alarm 
system will be activated for any action. 
 
1.4 Applications of gait: 
Gait recognition technology is not limited to security applications – researchers also envision medical applications for 
the technology. For example, recognizing changes in walking patterns early on can help to identify conditions such as 
Parkinson’s disease and multiple sclerosis in their earliest stages. 
 
1.4.1 Medical diagnostics: Pathological gait may reflect compensations for underlying pathologies, or be responsible 
for causation of symptoms in itself. Cerebral palsy and stroke patients are commonly seen in gait labs. The study of 
gait allows diagnoses and intervention strategies to be made, as well as permitting future developments 
in rehabilitation engineering. Aside from clinical applications, gait analysis is used in professional sports training to 
optimize and improve athletic performance. 
In computerized gait analysis, patient walks or run with sensors in his foot. The sensor send some points of info- 
about foot pressure, timing, range of motion, to computer and creates diagram. Doctor can review them and came up 
with treatment plan Figure5 show Person walking with sensor on his foot.  
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Figure 5 Person walking with sensor on his foot 

 
1.4.2 Biometric identification and forensics 
Minor variations in gait style can be used as a biometric identifier to identify individual people. Example in following 
Figure6 shows the gait recognition in security access application area( walker CEO walks steadily towards enterence. As 
he gets close his gait is recognised and door opens automatically, and intelligent system that manages the building 
welcomes him with friendly voice. When walker crime gets close to gate his gate recognised as criminal and before he 
becomes as possible threat all possible security alerts are activated.). 
 

 
                                               Figure 6 High security application area 
 
2. PROPOSED SYSTEM 
Gaussian mixture model is used for foreground object estimation in which an additional step of filtering by median filter 
is incorporated to remove noises. Moving target classification algorithm is used separate human being (i.e., pedestrian) 
from other foreground objects (viz., vehicles). Shape and boundary information is used for this moving target 
classification. Width vector of outer contour of binary silhouette and MPEG-7 ART (Angular Radial Transform) 
coefficients are taken as the feature vector. These extracted feature vectors are used to recognizing individual. Surf 
Feature is used for recognizing persons on the basis of gait.[6] Various parameters like distance between hand and 
distance between leg are calculated .Finally SVM and NN results are calculated which is far better in comparison to 
previous research paper  Figure7 show Block diagram of proposed work. 

 
Figure 7 Block Diagram Of Proposed Work 
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1) Input video: Capture an input video for gait identification. First input video will be converted into frames known as 
video sequences, and those frames are used for further gait Recognition process. 
 
2) Background Subtraction: After converting video into frames, next is background subtraction. Identifying moving 
objects from a video sequence is a fundamental and critical task in many computer-vision applications. A common 
approach is to perform background subtraction, which identifies moving objects from the portion of a video frame that 
differs significantly from a background model. Gaussian mixture model is used for foreground object estimation in which 
an additional step of filtering by median filter is incorporated to remove noises.  
 
2.1 Gaussian mixture model: GMM is an adaptive model which uses a mixture of normal distributions to model a multi-
modal background image sequences. Each surface which comes into the view of a given pixel is represented by one of set 
of states k ∈ {1.2....K}. Where the number of surfaces k is an assumed constant. The process which generates the state at 
each frame time t = 1, 2, 3…. is simply modeled by a set of k parameters wk =   p(k), k ∈ {1, 2, ...,K} each representing 
the priori probability of surface k appearing in the pixel view. The pixel value process X is assumed to be modeled by a 
mixture of K Gaussian densities with parameters sets, one for each state k [6] 

 
The first step in this is estimating current state. The k which maximizes the value  gives the current 
state. 
 
2.2 Median filtering: after background subtraction, median filtering is used to remove noise [6] 
Median filter perform 2D median filtering. The Median Filter block replaces the central value of an M-by-N 
neighborhood with its median value. If the neighborhood has a center element, the block places the median value 
there. Median filtering can also done with the help of dialog box [6] Figure 8 show Median filter dialog box. 

  

 
                                                         Figure 8 Median filter dialog box 
 

 2.3 Neighborhood size: Specify the size of the neighborhood over which the block computes the median. 
 Enter a scalar value that represents the number of rows and columns in a square matrix. 
 Enter a vector that represents the number of rows and columns in a rectangular matrix. 
 
2.4 Output size: This parameter controls the size of the output matrix.  
 If you choose Same as input port I, the output has the same dimensions as the input to port I. The Padding options 
parameter appears in the dialog box. Use the Padding options parameter to specify how to pad the boundary of your input 
matrix. 
 If you select Valid, the block only computes the median where the neighborhood fits entirely within the input image, 
with no need for padding. The dimensions of the output image are, output rows = input rows - neighborhood rows + 1, 
and output columns = input columns - neighborhood columns + 1. 
 
2.5 Padding options: Specify how to pad the boundary of your input matrix.  
 Select Constant to pad your matrix with a constant value. The Pad value source parameter appears in the dialog box. 
 Select Replicate to pad your input matrix by repeating its border values. 
 Select Symmetric to pad your input matrix with its mirror image. 
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 Select Circular to pad your input matrix using a circular repetition of its elements. This parameter appears if, for the 
Output size parameter, you select same as input port I.  
 
2.6 Pad value source: Use this parameter to specify how to define your constant boundary value.  
 Select Specify via dialog to enter your value in the block parameters dialog box. The Pad value parameter appears in 
the dialog box.  
 Select Input port to specify your constant value using the Val port. This parameter appears if, for the Padding options 
parameter, you select Constant.  
 
2.7 Pad value: Enter the constant value with which to pad your matrix. This parameter appears if, for the Pad value 
source parameter, you select Specify via dialog.  
           
The median filter is a nonlinear filtering technique, often used to remove noise. Such noise reduction is a typical pre-
processing step to improve the results of later processing (for example, edge detection on an image). Median filtering 
is very widely used in digital image processing because, under certain conditions, it preserves edges while removing 
noise [6] 
 
3. HUMAN DETECTION AND TRACKING:  
Human detection and tracking is one of the important steps in gait analysis. Tracking is a process of locating moving 
object. Tracking algorithm is adopted which is based on background subtraction and silhouette correlation to extract and 
track moving silhouettes of a walking figure from the background image in each frame. Although this integrated method 
basically performs well on our data set, it should be noted that robust motion detection in unconstrained environments is 
an unsolved problem for current vision techniques because it concerns a number of difficult issues such as shadows and 
motion clutter[6] Figure 9 show Dataset image used for tracking and Figure10 show Tracking of binary silhouette image. 
 

 
Figure 9  Dataset image used for tracking 

 

 
Figure 10 Tracking of binary silhouette image 

 
Object tracking is used for determining the position and other relevant information of moving objects in images sequences 
or to track moving object frame to frame. Idea of tracking is, when we subtract two subsequent frames, part of images 
which does not change (background) gets subtracted to give zero intensity(black). Only moving object don’t get reduces to 
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zero as intensity of two subsequent frames are different and that’s, we get non zero intensity for pixel corresponding 
moving object. 
Steps: 
1) Grab ith frame. 
2) Subtract it form (i-3)th frame. 
3) Convert image into binary image. 
4) Fill all holes and label connected pixels. 
5) Run the loop to no of labels and find label for maximum area. 
6) Find centroid of obtained area. 
7) Go to step 1. 
 
4. FEATURE EXTRACTIONS: 
Feature selection is a crucial step in gait recognition. The feature must be robust to operating conditions and should yield 
good discriminability across individuals. Each gait sequence is divided into cycles. Gait cycle is defined as person starts 
from rest, left foot forward, rest, right foot forward, rest. Figure 17 shows the stances during gait cycle. Gait cycle is 
determined by calculating sum of the foreground pixels. At rest positions this value is low. By calculating number of 
frames between two rest positions, gait cycle (period) is estimated. Figure 3.5 shows the sum some of the foreground 
pixels of two persons. x axis denotes frame index, y axis denotes sum of foreground pixels. Valley points represent rest 
position. In the proposed method, two types of features are extracted[6] Figure11 show Stances during gait cycle. 

 
Figure 11 Stances during gait cycle 

 
Width of the outer contour: In this, width of the outer contour of binary silhouette is extracted as feature. Distance 
between left and right extremities of the silhouette gives the width vector. From the binarized silhouettes, the left and 
right boundaries are traced. The width along a given row is simply the difference between leftmost and rightmost 
boundary pixels in that row. 

 
                    Figure 12 Width vector of person 1                                               Figure 13 Width vector of person 2 
 
Figure12,13 shows the feature (width) vector for one frame of two persons. X axis denotes the row index and y axis 
denotes the width associated with that row.  Brightness parts represents maximum width regions such as hands swing, 
distance between feet. By observing both images, it is cleared that one person has more brightness value at upper region 
compared to other. Upper regions correspond to swings of the hand, bottom regions correspond to swings of the 
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extremities of the foot. As the distance between the left and right extremities of the silhouettes is used as feature, the two 
halves of the gait cycle are almost indistinguishable. By calculating number of frames between two rest positions, gait 
cycle (period) is estimated. So, in this project, half gait cycle is considered as one cycle. 
MPEG-7 Angular Radial Transform (ART) coefficients: This is the second feature vector used in this project. MPEG-
7 based-region-based descriptors used to represent shapes. This descriptor takes into account all pixels constituting the 
shape that is both the boundary and interior pixels. The descriptor works by decomposing the shape in to 2-D basis 
functions (complex-valued), defined by ART. The normalized magnitude of coefficients is used to describe the shape. The 
ART coefficients are defined by:[6] 

 
Where Fnm is an ART coefficient of order n and m,  is an image function in polar coordinates and  is 
the ART basis function that are separable along the angular and radial direction, that is: 
 

 
 
The ART descriptor is defined as a set of normalized magnitudes of complex ART coefficients. Rotational invariance is 
obtained by using the magnitude of the coefficients. Twelve angular and three radial functions are used (n < 3,m < 12). 
Total thirty six coefficients obtained to represent particular shape. ART coefficients are normalized by dividing with 
magnitude of ART coefficient of order n = 0, m = 0. Similarity between two shapes described by the ART coefficients is 
calculated using L-1 norm. 
 
5. RECOGNITION AND MATCHING OF TRAINED DATABASE: 
Recognition is the final step of gait-based person identification. Here, input test video sequences are compared with the 
trained sequence in the database. In general, minimum distance classifier may be used for gait recognition. Some of the 
generally used recognition techniques are described below. In the training, after parallel processing of two training 
processes, spatial and temporal templates are extracted. Test sequences are preprocessed by template extraction and 
projection. The projected vectors of spatial and temporal templates are concatenated in to extended vectors before 
recognition. Then these extended vectors are matched to the trained data base with the help of Neural Network, Back 
propagation neural network, linear discriminant analysis and multi linear discriminant analysis [6] 
 
5.1 Introduction of neural network: 
Neural network is set of interconnected neurons. It is used for universal approximation. Artificial neural networks are 
composed of interconnecting    artificial   neurons (programming constructs that mimic the properties of biological 
neurons). Artificial neural networks may either be used to gain an understanding of biological neural networks, or for 
solving artificial intelligence problems without necessarily creating a model of a real biological system. The real, 
biological nervous system is highly complex: artificial neural network algorithms attempt to abstract this complexity and 
focus on what may hypothetically matter most from an information processing point of view. Good performance (e.g. as 
measured by good predictive ability, low generalization error), or performance mimicking animal or human error 
patterns, can then be used as one source of evidence towards supporting the hypothesis that the abstraction really captured 
something important from the point of view of information processing in the brain. Another incentive for these 
abstractions is to reduce the amount of computation required to simulate artificial neural networks, so as to allow one to 
experiment with larger networks and train them on larger data sets. Application areas of ANNs include system 
identification and control (vehicle control, process control), game-playing and decision making (backgammon, chess, 
racing), pattern recognition (radar systems, face identification, object recognition sequence recognition (gesture, speech, 
handwritten text recognition), medical diagnosis, financial applications, data mining (or knowledge discovery in 
databases, "KDD"), visualization and e-mail spam filtering[5] Figure14 show the structure of ANN.  

 
                                                                        Figure 14 Structure of  ANN 
5.2 Architecture of artificial neural network 
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The basic architecture consists of three types of neuron layers: input, hidden, and output. In feed-forward networks, the 
signal flow is from input to output units, strictly in a feed-forward direction. The data processing can extend over multiple 
layers of units, but no feedback connections are present. Recurrent networks contain feedback connections. Contrary to 
feed-forward networks, the dynamical properties of the network are important. In some cases, the activation values of the 
units undergo a relaxation process such that the network will evolve to a stable state in which these activations do not 
change anymore.[5] 
 
5.3 Feed Forward Neural Networks 
Feed-forward ANNs allow signals to travel one way only; from input to output. There is no feedback (loops) i.e. the 
output of any layer does not affect that same layer. Feed-forward ANNs tend to be straight forward networks that associate    
inputs with outputs. They are extensively used in pattern recognition. This type of organisation is also referred to as 
bottom-up or top-down. Single-layer perceptron, multilayer perceptron and radial basis function are types of feed forward 
neural networks.[5] 
 
5.4 Single layer Perceptron  
The simplest kind of neural network is a single-layer perceptron network, which consists of a single layer of output 
nodes; the inputs are fed directly to the outputs via a series of weights. In this way it can be considered the simplest kind 
of feed-forward network. The sum of the products of the weights and the inputs is calculated in each node, and if the 
value is above some threshold (typically 0) the neuron fires and takes the activated value (typically 1); otherwise it takes 
the deactivated value (typically -1). Neurons with this kind of activation function are also called Artificial 
neurons or linear threshold units. In the literature the term perceptron often refers to networks consisting of just one of 
these units. A similar neuron was described by Warren McCulloch and Walter Pitts in the 1940s.A perceptron can be 
created using any values for the activated and deactivated states as long as the threshold value lies between the two. Most 
perceptron have outputs of 1 or -1 with a threshold of 0 and there is some evidence that such networks can be trained 
more quickly than networks created from nodes with different activation and deactivation values. Perceptron can be 
trained by a simple learning algorithm that is usually called the delta rule. It calculates the errors between calculated 
output and sample output data, and uses this to create an adjustment to the weights, thus implementing a form of gradient 
descent. Single-unit perceptron are only capable of learning linearly separable patterns.[5] 
 
5.5 Delta rule 
The delta rule is a gradient descent learning rule for updating the weights of the artificial neurons in a single-layer 
perceptron. It is a special case of the more general back propagation algorithm. For a neuron j with activation 
function g(x), the delta rule for j’s, ith weight  is given by  

= (  – ) g’( )  
The delta rule is commonly stated in simplified form for a perceptron with a linear activation function as    = α(  - 

)  , where α is known as the learning rate parameter. 
 
5.6 Multilayer Neural networks 
This class of networks consists of multiple layers of computational units, usually interconnected in a feed-forward way. 
Each neuron in one layer has directed connections to the neurons of the subsequent layer. In many applications the units 
of these networks apply a sigmoid function as an activation function. The universal approximation theorem for neural 
networks states that every continuous function that maps intervals of real numbers to some output interval of real numbers 
can be approximated arbitrarily closely by a multi-layer perceptron with just one hidden layer. This result holds only for 
restricted classes of activation functions, e.g. for the sigmoidal functions. Multi-layer networks use a variety of learning 
techniques, the most popular being back-propagation. Here, the output values are compared with the correct answer to 
compute the value of some predefined error-function. By various techniques, the error is then fed back through the 
network. Using this information, the algorithm adjusts the weights of each connection in order to reduce the value of the 
error function by some small amount. After repeating this process for a sufficiently large number of training cycles, the 
network will usually converge to some state where the error of the calculations is small. In this case, one would say that 
the network has learned a certain target function. To adjust weights properly, one applies a general method for non-linear 
optimization that is called gradient descent. For this, the derivative of the error function with respect to the network 
weights is calculated, and the weights are then changed such that the error decreases (thus going downhill on the surface 
of the error function). For this reason, back-propagation can only be applied on networks with differentiable activation 
functions[5] Figure15 shows the Multiple NN.   
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Figure 15 Multiple NN 

 
5.7 Back Propagation Algorithm: neural network learning algorithm. It is multilayer feed forward network consist of 
input layer, hidden layer and output layer. 
It is a supervised learning method, and is a generalization of the delta rule. It requires a dataset of the desired output for 
many inputs, making up the training set. It is most useful for feed-forward networks (networks that have no feedback, or 
simply, that have no connections that loop). The term is an abbreviation for "backward propagation of errors". Back 
propagation requires that the activation function used by the artificial neurons (or "nodes") be differentiable.[1] 
Phase 1: Propagation Each propagation involves the following steps: 
 Forward propagation of a training pattern's input through the neural network in order to generate the propagation's 
output activations.[1] 
 Backward propagation of the propagation's output activations through the neural network using the training pattern's 
target in order to generate the deltas of all output and hidden neurons.[1] 
Phase 2: Weight update for each weight-synapse follow the following steps: 
 Multiply its output delta and input activation to get the gradient of the weight.[1] 
 Bring the weight in the opposite direction of the gradient by subtracting a ratio of it from the weight.[1] 
This ratio influences the speed and quality of learning; it is called the learning rate. The sign of the gradient of a weight 
indicates where the error is increasing. this is why the weight must be updated in the opposite direction. Repeat phase 1 
and 2 until the performance of the network is satisfactory. 
Here first, recognition is done with the help of grow cut algorithm is applied on image sequences. Grow cut is an 
interactive segmentation algorithm used for foreground extraction.[1] 
Segmentation results: 
 
1.) Consider this picture of walking person Figure16 shows the Walking of person.  
 

 
Figure 16 Walking of Person 

 
2.) After loading the input image we remove the unnecessary data from the video by using the background subtraction 
Figure17 shows the Video using the backhground substraction. 

 
Figure 17 Video using the background substraction 
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3. After performing the background subtraction we can be able to get the parameters like height of the silhouette and the 
center of mass, with the help of these parameters we are able to find further parameters. These are done for the feature 
extraction. 
 
4.  After calculating the features extraction part , we further able to create the database, and the we can move on to the 
recognition part. 
5. For the recognition part we also use in this retrieval of images based on visual features such surf. 
6. After this, matching of input images will be done with trained database using SVM+NN.  
  
6. CONCLUSION AND FUTURE SCOPE 
With the increasing demands of visual surveillance systems, human identification at a distance has recently gained more 
interest. Gait is a potential behavioral feature and many allied studies have demonstrated that it has a rich potential as a 
biometric for recognition. The development of computer vision techniques has also assured that vision based automatic 
gait analysis can be gradually achieved. This thesis has described a simple but effective method for automatic person 
recognition from body silhouette and gait. The combination of a background subtraction procedure and a simple 
correspondence method is used to segment and track spatial silhouettes of a walking figure. Simple feature selection and 
parametric Eigen space representation reduce the computational cost significantly during training and recognition. A 
large number of experimental results have demonstrated the validity of the proposed algorithm. Although accomplished 
under some simplified assumptions like previous work, this work has been proven to be an encouraging progress to gait-
based human identification. Gait based recognition has been described in context of person authentication. Several 
existing techniques for gait recognition have been discussed. Intermediate results describe the effectiveness of proposed 
system. Results obtained in all intermediate steps have been discussed. Gaussian mixture model in addition with median 
filtering has been investigated for background subtraction. Moving target classification algorithm has done to separate 
human beings from other moving objects. Two types of gait features, width of outer contour of the binary silhouette and 
ART coefficients to describe gait shape are investigated. Using these shape descriptors (ART coefficients), disconnected 
objects can also be represented. So, using these shape descriptors we can get features in better way. Model has been 
developed for classification/recognition of individual. Even though we are getting promising results with the proposed 
approach, it has to be improved for large data bases. Performance rate have to be improved for occlusion, clothing style 
conditions and also for different walking considerations. 
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