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Abstract
In human faces, a lot of change in the appearance is seen as
their age is increased. In order to recognize faces which are
under varying illumination, we have proposed a wavelet-based
normalization method so as to normalize the images. This
method will normalize the face for extracting and matching
the images with the stored images in the database. In this
research paper for normalizing the image we are using
discrete wavelet transform (DWT) and for matching the
images with the stored image we are using minimum distance
feature vector algorithm and template matching method. It
will calculate the matching percentage of the original image
with the new image. Again, the proposed research work for
this paper is to compare the matching percentage with the
wavelet transform and the minimum distance feature vector
algorithm. For taking the dimension of that image again we
are using the Gradient Orientation Pyramid and Support
Vector Machines (SVM’s).

[1] Developing face recognition systems that are robust
to age progression which would enable the successful
deployment of face recognition systems in public
places. Such systems would be highly beneficial to
homeland security applications. Further developing
systems that will verify the face images across age
progression.
[2]Since different individuals age differently,
developing automatic age progression systems that
could predict the many different ways a person could
have aged would have a significant impact in finding
missing individuals.
The changes in facial appearances are attributed to have a
significant psychological impact on an individual. There
are numerous applications for face recognition technology.
1.1. Government Use:
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1. Introduction
Face verification is an important problem in the field of
computer vision and has a very wide range of applications,
such as surveillance, human computer interaction, image
retrieval etc. Facial recognition systems are computerbased security systems that are capable of automatically
detecting and identifying the human faces. The system is
mainly dependant on a recognition algorithm, such as
eigen face or the hidden Markov model. The first step for
a facial recognition system is to recognize a human face
and extract it from the rest of the scene. Next, the system
measures the nodal points on the face, such as the distance
between the eyes, the shape of the cheekbones and other
distinguishable features. These nodal points are then
compared to the nodal points which are computed from a
database of pictures in order to find a match. New
technologies that are currently in development to create
three-dimensional models of a person’s face which are
based on a digital photograph in order to create more
nodal points for comparison. However, such technology is
inherently susceptible to the error given that the computer
is extrapolating a three-dimensional model from a twodimensional photograph. Some of the interesting
applications of studying the age progression in the human
faces are discussed as below:
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1.1.1. Law Enforcement:
Minimizing victim trauma by narrowing mugs hot
searches, verifying identity for court records and
comparing the school surveillance camera images to the
known child molesters.
1.1.2. Security/Counterterrorism:
Access Control, comparing the surveillance images to the
known terrorists
1.1.3. Immigration:
Rapid progression through customs.
1.1.4. Legislature:
Verify the identity of congressman prior to vote.
1.1.5. Correctional Institutions/Prisons:
Inmate tracking, Employee access
1.2. Commercial Use:
1.2.1. Day Care:
Verify the identity of individuals picking up the children
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1.2.2. Missing Children/Runaways:
Search surveillance images and the internet for missing
children and runaways, gaming industry find card
counters and thieves, Internet, E-Commerce.
For the compression of images in this research work, we
are using DWT (Discrete Wavelet Transform) technique.
But how this flow can be done is given as below:

2. Wavelet Compression (DWT)
For the compression of images we are using the
normalization technique that comes under the category of
wavelet transform. The compression of the image is done
with the following flow:

Figure 2 Discrete Wavelet Transform (DWT)
Discrete Wavelet Transform can be described as a series of
filtering and sub sampling (decimation in time) as
depicted in Figure 1. In each level in this series, a set of
2j-1 coefficients are calculated, where j < J is the scale and
N = 2J is the number of samples in the input signal. The
coefficients are calculated by applying a high pass wavelet
filter to the signal and down sampling the result by a
factor template images. The changes are due to the
illumination variation of 2. At the same level, a low pass
scale filtering is also performed (followed by down
sampling) in order to produce the signal for the next level.
Both the wavelet and scale filters can be obtained from a
Quadrature Mirror Filter (QMF) function that defines the
wavelet.

3. Support Vector Machines (SVM’s)
The SVM is divided into two parts: Linear SVM and NonLinear SVM. In linear SVM most “important” training
points are the support vectors, they define the hyper plane.
Quadratic optimization algorithms can identify which
training points xi are the support vectors with non-zero
Lagrangian multipliers αi. Both in the dual formulation of
the problem and in the solution training points appear
only inside dot products. In Non-Linear SVM, the SVM
locates a separating hyper plane in the feature space and
classify the points in that space. It does not need to
represent the space explicitly, simply by defining a kernel
function. The kernel function plays the role of the dot
product in the feature space. The SVM is used to divide
the feature space into two classes, one for inra-personal
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pairs and the other for extra personal pairs. By using the
same terminology, we denote the separating boundary
with the following equation:
Σi =1XN’s aiyi K (si,x) + b = ∆

……

Eqn. (1)

where N’s are the number of support vectors and si is the
i-th support vector, is used to trade off the correct reject
rate and correct accept rate as described in (3) and (4). K
is the kernel function that provides the SVM with nonlinear abilities. For verification tasks, the correct reject
rate (CRR) and the correct acceptance rate (CAR) are the
two critical criteria. Here the correct reject rate and the
correct acceptance rate is calculated with the help of
following formulas:
CRR = # correctly rejected extra-personal pairs/#Total
extra-personal pairs
CAR = # correctly accepted intra-personal pairs/#Total
intra-personal pairs
where “accept” indicates that the input image pairs are
from the same subject and “reject” indicates the opposite.
In addition, the equal error rate (ERR), which is defined
as the error rate when a solution has the same CAR and
CRR, is frequently used to measure the verification
performance [1].

4. Edge Gradient Representation (GOP)
One of the problems which is occurring when we are
using the gray scale value of image for object matching is
the changes in illumination can significantly reduce the
correlation between the test and is difficult to predict
without a priori model of the object which is under
consideration. It has been observed that as compared to
gray scale values, the edge maps are more robust to
illumination variation [6]. The edge maps are obtained by
computing the intensity gradients and thresholding the
gradient values. The selection of the threshold value is
low, then the spurious edges come up in the edge map. On
the other hand, a high threshold value can obliterate
significant edges. Another problem in using the edge map
for correlation is that even a small deformation in the edge
contours can significantly reduce the correlation. For
finding the gradient of a particular image, we will be
taking help of the following formula:
∆ f = δ f/δ x + δ f/δ y

……

Eqn. (2)

where δ f/δ x is the gradient in the x direction.
δ f/δ y is the gradient in the y direction.

5. Proposed Method for Matching Face
Images Across Aging
Figure 2 shows a schematic of the proposed nongenerative approach for face verification across age
progression. We now present the results of the
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experiments which are performed to evaluate the
effectiveness of the proposed method. In this analysis, we
deal primarily with the aging effects in adults and so we
use a part of a private passport dataset which consists of
age separated pairs of adult face images. In our
experiments, we use 350 genuine pairs of images with
average age separation of over 9 years. For this particular
matching the face image in to the database we are using
the minimum distance feature vector algorithm and with
the help of that algorithm we can calculate the difference
between the original image and the detected image. For
finding the matches with the original image, we have to
take the difference between the current image and the
extracted image and after finding the difference; we have
to take the sum of all the detected features for taking the
average percentage of the images. For finding the
difference following steps are implemented:
[1] Find the difference between the declared variable.
[2] Diffrence = absolute value of (current_variable –
detected_variable)
[3] Diffrence_Sum = Sum of (diff)
[4] Then,put this sum inside the match error variable.
[5] Match_Percentage (count) = 100*(65536 –
diff_sum)/65536
[6] Index (count) = count
The same proposed research work can be shown in the
following block diagram:
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for normalization. With the help of normalized images,
we can detect the face for a particular image and then
store that image in the database for matching of the
feature vector. For face detection, we use the technique of
conversion of RGB to YUV image. With the help of that
technique, we detect the face and in the future work, we
match the nodal points for that particular image and then
store them in the database for the purpose of age
verification.
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