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Abstract
In this paper, we propose a new face recognition method that consists of two parts. One part consists of Local Linear Regression
for pose invariant face images. In Recognition part, there are two methods, SIFT (Scale Invariant Feature Transfer) is feature
point detection method. Using that feature points recognize and identify the face using Local Binary Pattern (LBP). This is face
recognition technique that recognize the face. We also propose an approach using the region of interest (ROI) to remove the
useless interest points for saving our computation time and maintaining the recognition rate.
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I.

INTRODUCTION

Face Recognition is active research area. Face recognition is computer application for automatically verifying or identifying a
person from digital image or a video frame from a video source. It is commonly used in security systems. There is a lots of
improvements are done in face recognition technique and many algorithms have been proposed but there are still many
challenging and complex problems in the face recognition such as Facial expressions, pose variations, illumination variations,
facial rotation and facial occlusion. The variation of facial existence due to the different pose degrades face recognition systems
considerably. Pose variation is one of the bottlenecks in face recognition. One possible solution for pose invariance is generating
virtual frontal faces from any given non-frontal pose to get a virtual gallery or probe face. Following this idea, this paper
proposes a simple, but efficient, Local Linear Regression (LLR) method, which generates the virtual frontal face or pose from a
given non-frontal face image. In proposed Local Linear Regression (LLR) method, divide the whole non-frontal face image into
multiple local blocks or patches and apply linear regression to each patch for corresponding of its frontal block, which patches
are matched with frontal image patches from the database. This method is inspired from the concept that a 3D face shape is
composed of many local planar surfaces, which satisfy the naturally linear model under imaging projection. Next, recognize the
face from database using that LLR method’s output. This proposed method Scale Invariant feature Transform (SIFT) It describes
a method of using a guidance for the recognition based on the feature point. But, computation time increases with its feature
points. Local Binary Pattern (LBP) method for face recognition. LBP is powerful face recognition method is a pixel based
feature extraction method. It is one of the best performing texture descriptor and is widely used in various applications. It is pixel
based feature extraction method that performs high face recognition with low computation time. These papers proposed a new
descriptor that combines the LBP texture and SIFT orientation information to improve the accuracy using limited number of
interest point. This paper also proposed a method using the region of interest (ROI) to remove useless interest points for saving
computation time and improve the accuracy of recognition. Below figure.1 shows that overall working of pose invariant face
recognition method.
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Fig. 1: overall working process of face recognition method

II. LOCAL LINEAR REGRESSION
Local Linear Regression (LLR) method which can generate the virtual frontal face from a given non-frontal face image. Locally
Linear Regression process uses the current frame and the front surface of each one after the other in a P -frame to be identified. A
process for producing LLR Frameless edge. If the illumination source is determined (X, Y, Z), the intensity of each point of the
surface. It is independent of viewpoint and it is evaluated as
(1)
Where,
is a vector that shows each intensity of the surface
Points in scan-line sequence,
(x, y, z) is the albedo of the
Specified point and is the angle between the normal n( z,y,x) and the lighting directions s(x, y, z). After that, a 2-D face
image I can be obtained from γ. orthogonal linear projection, select a specific angle given visible point.
Apparently, the operator is influenced by both the viewpoint and the 3-D structure of the specific face. Especially, it should be
a matrix of dimension m  n , where m and n are the number of pixels in I and number of surface points in  respectively. If the
j th surface point in  is visible from the viewpoint Q and it is anticipated as the i th pixel in I , then D ij  1 , otherwise D ij  0 .
The non-frontal view indexed by  and the frontal view indexed by 0 are the two different viewpoints in which we are
interested. The frontal image vector ( I 0 ) and the non-frontal image vector ( I P ) are evaluated as follows,

Predicting I 0 from I P necessitates recovery of  from I P . But, it is obvious that it is not a well-posed problem and it does
not have a distinct solution since m is always less than n . The skipped data a blocked version  can be determined as,

In eqn. (4),

DT IP
P

is an

mn

identity matrix adapted by changing the

i

th

“1” in diagonal with a “0” if the i th surface point is

blocked. Therefore, the only distinction between  and  ' is the intensities of the invisible surface points set to “0” for  ' .
Hence, the assessment of  can be computed as follows,
Where,  is the n  m neighborhood relation matrix. Finally, substitution of the estimation of  in (5) into (2), we get,
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From the above analysis, it is obvious that if A  is known virtual frontal face

I0

can be easily obtained from a given non-

frontal face image I  . Thus, the problem is converted into a linear mapping A  estimation problem. First, each face image of the
specified training set must be partitioned into M blocks (rectangle patches). Same partitioning rules are used for each of the
frontal faces.
These patches are either overlapping or adjacent. The non-frontal counterpart of each frontal patch is expected to contain the
surface points of the same semantics as that of the frontal patches. As is performed for the training images with pose P , the
given input image I  , of pose  is partitioned to obtain
III. LOCAL BINARY PATTERN
Local Binary Pattern was originally designed for texture description. The LBP operator is one of the best performing texture
descriptors and it has been widely used in various Applications. Local binary pattern (LBP) is a pixel on the basis of Texture
extraction method, which has the highest surface achieved recognition Calculation low interest rates. We propose a new
descriptor Combining LBP textures and direction sift information to improve the recognition rate has a limited number of Points
of interest. Adding texture information LBP, this can reduce the number sieve described in nature the half. Therefore, we can
reduce the computer time maintaining recognition rate. And Effective matching pairs calculate the similarity between the two
images. Combine both of these methods can effectively check the various details of the transaction and further reduce the
computational cost. We also offer Region Of interest (ROI) method to remove the unnecessary sights of interest, in order to save
our time calculation and to keep recognition rate is maintained. The below figure shows that working of LBP method.

Fig. 2: shows that working of LBP method

Our proposed method is composed of two major parts, the LBP orientation descriptor and the matching method. First,
proposed method process the contrast enhancement by histogram equalization on the input image. Then identify the interest
points by the SIFT method and defines the information for each interest point by the LBP orientation descriptor. The descriptor
is composed of two parts, the histogram of gradient and the LBP orientation. We get magnitude and angle from the gradient and
make an 8-bin orientation histogram. Finally, the matching method and matching score is applied to determine the similarity
between gallery and probe images.
Scale Invariant Feature Transform:
Scale-invariant feature transform (or SIFT) is an algorithm in computer vision to detect and describe local features in images.
SIFT is a description of a method based on the recognition feature points of the alignment pattern. It is a robust under zoom and
rotates changes conditions. The changes, but the rising cost of calculating characteristic points.
SIFT the first series of images of the object stored in the data-base is extracted from the key point. Euclid and the image of the
object based on the characteristics of each candidate matching the search function find a new image of the new personal database
consists of Feature vector distance. The full program of sports, according to different purposes, child point and the direction of
its new location, the filter size and a good image of the game. The determination of consistent clusters is performed rapidly by
victimisation associate economical hash table implementation of the generalized Hough rework. Each cluster of three or
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additional options that agree on associate object and its cause is then subject to additional careful model verification and
afterward outliers arc discarded. Finally the probability that a specific set of options indicates the presence of associate object is
computed, given the accuracy of fit and range of probable false matches. Object matches that pass all these tests are often
identified as correct with high confidence.
LBP Orientation Descriptor
In the wake of getting the perpetual introductions for every interest point utilizing SIFT, we make a descriptor to depict the
interest focuses. To start with, the angle extents and introductions of the interest focuses are figured. As opposed to the SIFT
utilizing 16*16 pixels to ascertain the introduction histogram, we take more data from 20*20 pixels around the interest focuses.
In Fig. 2, one square is made out of 4*4 pixels, and one cell is made of 5*5 pieces. We make an introduction histogram over the
4*4 pixels (one piece). The introduction histogram has 8 canisters covering the 360 degree scopes of introduction. Fig. 2
demonstrates that there are eight canisters for every introduction histogram in a square, with the length of every bolt comparing
to the extent of that histogram. We acquire the introduction histogram of the cell. The introduction histogram processed them for
eight individual introductions. With respect to every individual introduction in this cell, we utilize a 3*3 squares LBP module to
portray them. Customarily, the LBP descriptor is ascertained to create the LBP histogram. To keep away from the LBP
histogram error because of little range, we connect the LBP grouping for every individual introduction. There are 8 * 9 = 72
element feature vectors in the descriptor. Algorithm 1 shows that shows that flow of the LBP orientation.

Fig. 3: The orientation histogram diagram. One block is composed of 4*4 pixels; one cell is made of 5*5 blocks.

The mθi,j,cj (X) is the histogram magnitude of the central block in module j with angle θi at the interest point X. The
mθi, j,aj,k (X) is the histogram magnitude of the block around the central block at block k of module j with angle θ i at the
interest point X. The θi is the individual orientation from 0, 45, 90,..., to 360 degree. Fig. 3 shows an example of the LBP
orientation descriptor. The red arrow is individual orientation, which is at angle of 45 degree. The red square region is the LBP
module, the blue square region is central block at this module. Fig. 4 shows 8 × 9 array of descriptor.
Matching Method:
Traditionally which, descriptor LBP histogram descriptor uses chi-square Euclidean distance or cosine similarity contract
between the two histogram. However, the method described above Describe the property you are, you can find the best match.
Use the three steps to improve the results. First, we find the difference between the distance XOR Zero and two histograms.
Based solely or away, we Select the best interest of response measures Metro each image of the image of interest. First, we
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discard the less discriminative interest points. A point is discriminative if its distance with the target interest point is much less than
the others points. Next, we filter other incorrect matching pairs by the coordinate location. If the coordinate distance of a
matching point is too far from the target point, it is removed. We obtain the final matching pairs through the above two selection
steps. We combine the matching pairs number and the coordinate distances to calculate a score to represent the similarity of two
images. The distances of all the final matching pairs are calculated and averaged. To re-duce the error introduced by rotation, we
use the median of all final matching pairs distance in the score calculation. It can be expressed as below.

matchnum is the matching pairs number. Our matching algorithm can be expressed as below. The computation cost in the
SIFT method increase with the number of feature points. We propose a system to eliminate the useless interest points and reserve
the region of interest to reduce the computation time. We observe that most useful interest points are around the eyes and nose
regions, especially the interest points on the edges.

IV. CONCLUSION
This paper proposed that invariant pose is normalize using LLR method, and proposing a new descriptor and matching method
for improving the SIFT algorithm in face recognition. The new descriptor combining the LBP texture and SIFT orientation
information to improve the recognition rate using limited number of interest points. We also propose an approach using the
region of interest (ROI) to remove the useless interest points for saving our computation time and maintaining the recognition
rate.
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