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ABSTRACT: Recognition of any individual is a task to identify people. Human recognition methods such as face,
fingerprints and iris generally require a cooperative subject and close proximity or physical contact. These methods are
not able to recognize an individual at a distance therefore recognition using gait is relatively new biometric technique
without these disadvantages. Human identification using Gait is method to identify an individual by the way he walk
or manner of moving on foot of human. Gait recognition is a type of biometric recognition and related to the
behavioural characteristics of biometric recognition. Gait offers ability of distance recognition. Different parameters are
used such as distance between head and pelvis and distance between feet and one another additional parameter used by
us. However the majority of current approaches are model free which is simple and fast but we will use model based
approach for feature extraction and for matching of parameters with database sequences. After matching of parameters
CCR (Correct Classification Rate) will be obtained using SVM, NN technique. Some experimental results will show
the effectiveness of proposed system.
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l. GAIT RECOGNITION

The identification through biometric is a better way because it associate with individual not with information passing
from one place to another. The biometric is a field of technology that uses automated methods for identifying and
verifying a human. In real time applications like in banks; airports; authentications and verifications are always
required. In such type of applications biometric identification methods are used.

The biometric has two main characteristics:

A. Physiological:

These are biometrics which is derived from a direct measurement of a part of a human body. Then most prominent and
successful of these types of measures that are Face, fingerprints, iris, palm print, DNA etc. These are related to body.

B. Behavioural:

Voice and Gait are related to behaviour of the person. Extract characteristics based on an action performed by an
individual; they are an indirect measure of the characteristic of the human form. The main feature of a behavioural
biometric is the use of time as a metric. Then established measures include keystroke-scan and speech patterns.
Biometric identification should be an automated process. Therefore 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. And inability to automatically extract the desired characteristics which would render the
process infeasible on realistic size data sets in a real-world application.

C. Gait Analysis:

Gait analysis is the systematic study of human locomotion; augmented by instrumentation for measuring body
movements; body mechanics and the activity of the muscles. Gait based recognition is more suitable in video
surveillance applications because of following advantages:

1. Recognition using gait do not need any user cooperation.

2. The gait of an individual can be captured at a distance.

3. Gait recognition does not require images of very

High quality and provide good results in low resolution.

D. Approaches for Gait Recognition:

Some basic methods and approaches for gait recognition [10]:
D.1. Moving Video based gait recognition:
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In this approach, gait is captured using a video-camera from a distance. Image and video processing techniques are
employed to extract gait features for the purpose of recognition. For example stride, cadence, static body parameters
extra.

D.2. Floor Sensor based gait recognition:

In this approach, a set of sensors or force plates are installed on the floor and such sensors enable to measure gait
related features, when a person walks on them, e.g. maximum time value of heel strike and maximum amplitude value
of the heel strike extra.

D.3. Wearable Sensor based gait recognition:

In this approach, gait is collected using body worn motion recording (MR) Sensors on human body. The MR sensors
can be worn at different locations on the human body. The acceleration of gait, which is recorded by the MR sensor, is
utilized for authentication [7, 8].

E. Steps of Gait Recognition System

E.1. the Background Subtraction:

In this approach moving objects from background in the scene are identified first. Then some of the background
subtraction techniques are applied on it .A common approach is to perform background subtraction; which identifies
moving objects from the portion of video frame that differs from the background model. The background subtraction
generates binary images containing black and white (moving pixels) also known as binary silhouettes. The background
subtraction is a class of techniques for segmenting out objects of interest in a scene for applications such as
surveillance. Therefore there are many challenges in developing a good background subtraction algorithm. 1% it must
be robust against changes in illumination task. 2" it should avoid detecting non-stationary background objects such as
moving leaves; rain; snow and shadows cast by moving objects. And finally; its internal background model should
react quickly to changes in background such as starting and stopping of vehicles.

E.2. Pre-processing:

Pre-processing is done on video frames to reduce presence of noise then some filters are applied which in turns blur the
frames of image, which helps in shadow removal, after pre-processing motion detection is performed. Background
subtraction technique uses the difference of current image and background to detect the motion. It delineates the
foreground from background. Background subtraction generate binary image containing black (background) and white
(moving pixel) then post processing is applied to obtain normalized silhouette images with less noise. They used
morphological operators such as dilation and erosion to fill small holes inside silhouette and to filter small noise on the
background. To reduce computational cost they proposed new silhouette representation method which only uses some
of pixel on the contour.

E.3. Feature Extraction:

Feature extraction is a special form of dimensionality reduction. And when the input data is too large to be processed
and it is suspected to be notoriously redundant (e.g. the same measurement in both feet) then the input data will be
transformed into a reduced representation set of features (also named features vector). Then transforming the input data
into the set of features is called feature extraction.

E.4. Recognition:

This is the final step of human identification using gait. In this step input videos are compared with sequences stored in
database. Different types of classifiers are used for the recognition. Such as: MDA (Multi-linear Discriminant analysis)
and LDA (Linear Discriminant Analysis). They use MDA approach to optimize the separability of gait features.

F. Gait Recognition System

System will identify unauthorized individual and compare his gait with stored sequences and recognize. The
background subtraction is the common approach of gait recognition.

Using background subtraction, pre-processing is done to reduce noise. The background subtraction techniques are also
classified into two types: non- recursive methods and recursive methods. Non recursive techniques use sliding window
approach for background subtraction. The recursive methods use single Gaussian method and Gaussian mixture model.
The Gait recognition method contains two parts

1. Training part

2. Testing part

Gait analysis laboratory has several cameras (video or infrared) placed around treadmill. Then person has markers
located at various points of body (e.g. spines of the pelvis, ankle malleolus). When person walks down the treadmill
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and the computer calculates the trajectory of each marker in three dimensions. And model is applied to calculate the
movement of bones.

Applications of gait:

Gait recognition technology is not limited to security applications — researchers also envision medical applications. 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.

i Medical diagnostics: In computerized gait analysis and patient walks or run with sensors in his foot. The sensor
sends some points of info- about foot pressure and timing and range of motion to computer and creates diagram.
Doctor can review them and came up with treatment plan.

ii. Biometric identification and forensics: Gait Pal and Pal Entropy Minor variations in gait style can be used as
a biometric identifier to identify individual people.

1. SUPPORT VECTOR MACHINE

The theory of SVM is based on the idea of structural risk minimization. In many applications SVM has been introduced
as a powerful tool for solving classification problems. There are many researchers have used SVM on gait recognition.
It is to be noted that SVM is fundamentally a classifier of two-tier. SVM first maps the training samples into a high
dimension space (typically much higher than the original data space) and then finds a separating hyper plane that
maximizes the margin between two classes. Maximizing the margin is a quadratic programming (QP) problem and can
be solved from its dual problem by introducing Lagrangian multipliers of technique. Without any knowledge of the
mapping the SVM can find the optimal hyper plane by using the dot product functions in original space that are called
kernels of image. There are several kernels proposed by researchers. Here we use radial basis function (RBF). Once the
optimal hyper plane is established we can directly use a decision function to classify testing samples. For solving multi-
class problems and various methods have been proposed for combining multiple two classes SVMs in order to build a
multi-class classifier such as ‘one-against-one’ and ‘one-against-rest’ methods. In this paper we use the one against-one
method in which k (k*1) =2 classifiers are constructed and each one trains samples. In classification we use a voting
strategy: each two-class SVM is considered as a voter (i.e. k (k * 1) =2 voters in all) and then each testing sample is
classified to the class with maximum number of votes.

1. NEURAL NETWORK

An Artificial Neural Network (ANN) is an information processing paradigm that is inspired by the way biological
nervous systems such as the brain and process information. Then key element of this paradigm is the novel structure of
the information processing system. This is composed of a large number of highly interconnected processing elements
(neurones) working in unison to solve specific problems. The ANNs like people learn by example. And ANN is
configured for a specific application such as pattern recognition or data classification through a learning process. The
Learning in biological systems involves adjustments to the synaptic connections that exist Between the neurones.
Neural network simulations appear to be a recent development. This field was established before the advent of
computers and has survived at least one major setback and several eras. The many important advances have been
boosted by the use of inexpensive computer emulations. Therefore following an initial period of enthusiasm and the
field survived a period of frustration and disrepute. And during this period when funding and professional support was
minimal and important advances were made by relatively few researchers. These pioneers were able to develop
convincing technology which surpassed the limitations identified by Minsky and Papert. Minsky and Papert, published
a book (in 1969) in which they summed up a general feeling of frustration (against neural networks) among researchers
and was thus accepted by most without further analysis. And currently the neural network field enjoys a resurgence of
interest and a corresponding increase in funding. Then first artificial neuron was produced in 1943 by the
neurophysiologist Warren McCulloch and the logician Walter Pits. And the technology available at that time did not
allow them to do too much. Neural networks with their remarkable ability to derive meaning from complicated or
imprecise data and can be used to extract patterns and detect trends that are too complex to be noticed by either humans
or other computer techniques. And trained neural network can be thought of as an "expert" in the category of
information it has been given to analyze.
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IV.  RESULTSAND DISCUSSION

In the following figures, result of proposed algorithm is highlighted.
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Figure 2: Comparison of Correct Classification Rate between previous and proposed technique
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Figure 3: Matching between Source and Target image

V. CONCLUSION

Gait recognition aims to identify people by the way they walk. Therefore Several Parameters has been proposed for
Gait Recognition previously but there have been always need for better parameters to improve recognition. The
existing Gait Recognition Technique in doesn't consider the distance between hands as parameters as we are
considering this. Thus propose an Enhanced Gait Recognition Technique which is based on model based approach. The
existing Correct Classification Rate is poor. They gave their better CRC results using SVM technique. They are less
accurate and needs enhancement by NN technique. Our objective is to obtained better result using SVM and NN
technique.
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