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Abstract— There are various efficient systems to recognize 

faces from images by some real time variations. Face 

recognition cycle starts with capturing of an individual’s 

face (normally either by surveillance cameras, web cameras, 

still cameras or captured pictures). The captured image is 

manipulated by a various combination of algorithms and 

neural networks technology for matching face prints against 

others stored images in a populated backend database. As 

comparisons are made, then the system assigns a unique 

value to comparison using a predetermined threshold, and 

match is declared. Now days this form of face recognition is 

used make accurate facial matches. Currently, this technique 

is being implemented in airports parks, arenas and other 

famous tourist locations. In this paper, I propose a linear 

approach, known as pixel matching, for face recognition, for 

this I used new technique Markov random field based group 

wise registration. 
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I. INTRODUCTION 

Face recognition is one of the challenging tasks to 

implement for the researches. But its applications are very 

useful for personal verification and recognition. On the other 

hand, it is not easy to implement due to various situation 

that a human face can be found. There are various 

approaches has been implemented for face detection from 

last decade. Because of its difficulty, there are number of 

techniques used to implement it. 

As it has already discussed that there are different 

applications for face recognition. Which can be divide into 

two big groups, first the applications which requires face 

which requires face identification  

which requires face verification. The difference 

between these two is that the first approach uses a face to 

match with other face on a database. While on the other 

hand, in the second approach the verification technique tries 

to verify a human face from a given sample of that face. 

Some major methods that have been proposed for face 

recognition are the template-matching methods [1],[3] are 

used for face identification by calculating the correlation of 

an given image with standard face pattern. For feature 

detection of eyes, ears, mouth, nose, etc. the features 

invariant approaches are used [1]. 

II. RELATED WORK 

In Automatic face recognition (AFR) given a query face i.e. 

probe image which is identified from huge population 

gallery. This Technique has a problem that there is Great 

variability in head rotation and tilt, also lighting intensity 

and angle, facial expression, aging, etc. Facial images which 

are taken at different poses may also bring some additional 

difficulty for achieving high recognition rates [3], [4], [8], 

[10]. 

Principle Component Analysis, Turk and Pentland 

implemented it. They used (PCA) the principle component 

analysis, which is also known as eigenface to a project the 

facial images to the subspace with minimum least square 

reconstruction error. Here PCA is used by both of them to 

calculate a set of subspace basis vectors for the database of 

face images, and then projected the images into the database 

in the compressed subspace. It is mostly used for subspace 

learning and dimensionality reduction [5]. 

In this paper, we are going to propose a new 

technique to solve face recognition problem, which is 

formulated as GroupWise image registration along with 

feature matching. The idea behind this technique is to first 

generate the common group mean facial image space and 

the similarity among various facial images are compared by 

warping these facial images to the common group mean 

space. 

Local Feature Matching Method - It is another 

method used for face detection. Jie Zou, Qiang Ji, Zhen Lei 

and Shengca researched on this concept.  Local feature 

matching methods extract the image appearance features 

from different local regions of facial image, and extracted 

features are combined and given to classifier as input. It is 

seen that mostly local feature matching methods are robust 

to local illumination changes and expression variations.[1] 

III. PROBLEM DEFINATION 

We have studied some of widely used proposed algorithms 

in related work. Some of these algorithms having problem 

during producing a low face recognition rate. So, 

recognition rate degrades its performance in the terms of its 

execution time and space. 

IV. PROPOSED SYSTEM 

The proposed System has been evaluated on four openly 

available databases: 1) FERET, 2) CAS-PEAL-R1, 3) 

FRGC version 2.0 and 4) LFW. 

 
Fig. 1: System Architecture 

It’s also compared with various state-of-the-art face 

recognition approaches as well as experimental results, 

which demonstrates that proposed system consistently 

achieves highest recognition rates among other techniques 

under comparison.  The role of image registration process is 

to transform images which are taken from different 



Face Recognition via GroupWise Registration Method 

 (IJSRD/Vol. 5/Issue 09/2017/081) 

 

 All rights reserved by www.ijsrd.com 345 

viewpoints, sensors, times, similar coordinate system, so 

comparisons may be made across various images in a 

similar and different coordinate system into a image space. 

Here a group mean which is considered as template is 

calculated first. Template is smallest geodesic distances 

among various input images. Each image is transformed to 

the group mean with transformation. 

Following figure shows System Architecture of 

proposed system. 

In proposed method instead of using pixel intensity 

alone, from every pixels position of facial images, its 

corresponding salient scale anatomical features are 

extracted.  Then a new salient region checker is proposed 

based on survival exponential entropy (SEE). The saliency 

of features is related to scale from which the features are 

extracted. Important structures in the facial images such as 

eyes, mouths and noses have different shapes and sizes.  

Hence, these anatomical features have to be extracted with 

various scales of interest from various facial regions to 

ensure their saliency.  We also measure the saliency on the 

basis of local image structural complexity. Specially, the 

survival exponential entropy is used as a statistical measure 

for local image structural complexity. 

Feature Extractions - The main contribution of 

proposed method is to first, instead of using pixel intensity 

alone, from each pixel position of the facial images and 

from its corresponding most salient scale local regions 

anatomical features are extracted.  

 
Fig. 2: Group wise image registration process 

A new salient region detector is proposed based on 

the survival exponential entropy (SEE) theoretical measure. 

The saliency of features is very closely related to scale from 

which the features are extracted. Important structures in the 

facial images such as mouths, noses and eyes have different 

sizes and shapes. 

 
Fig. 3: Group Mean 

So, anatomical features should be extracted with 

different scales of interest from different facial regions to 

ensure their saliency and representation power [6], [7]. We 

measure the saliency based on local image structural 

complexity. Especially, the survival exponential entropy is 

used as a statistical measure for local image structural 

complexity [9]. 

V. MRF GROUPWISE REGISTRATION 

A. Algorithm 1 - Group wise image registration [1] 

1) Step 1: Input: Test image 𝐼𝑛𝑒𝑤  n training images (𝐼1 to 

n). 

2) Step 2: Output: A class label  𝐼𝑛𝑒𝑤 assign 𝐼𝑛𝑒𝑤. 

3) Step 3: Construct template image by performing group 

wise registration among the training images 𝐼1 to 𝐼𝑛.  

Label this template as 𝐼 ̅ and the deformable 

transformation from 𝐼𝑖(i=1 to n) to 𝐼 ̅as ∅𝑖  . 
4) Step 4: Now register 𝐼𝑛𝑒𝑤  to 𝐼,̅ label this query image as 

∅𝑛𝑒𝑤  (𝐼𝑛𝑒𝑤). Where ∅𝑛𝑒𝑤  is optional transformation to 

wrap 𝐼𝑛𝑒𝑤  to 𝐼.̅ 

5) Step 5: Calculate similarity between each ∅𝑖 (𝐼𝑖). and 

∅𝑛𝑒𝑤  (𝐼𝑛𝑒𝑤), now set (𝐼𝑛𝑒𝑤). as class label of training 

images (transformed) which is very similar to ∅𝑛𝑒𝑤  

(𝐼𝑛𝑒𝑤). 

6) Step 6: Finally return 𝐼𝑛𝑒𝑤.  

1) Alpha-  

Expansion algorithm: 𝜶- expansion is a move-making 

energy minimization algorithm (Algorithm 1). From step 2 

to 4 form cycle and then step 3 is iteration within a cycle. 

The algorithm starts from an initial labeling and makes a 

series of moves, which involve label change of the random 

variables, till there is no decrease in the energy. After each 

iteration of a-expansion, the random variable in the MRF 

retains either its current label or takes a new label a. One 

single cycle of a-expansion algorithm involves iterating over 

all the labels [1]. 

B. Algorithm 2- Estimate group mean and transformation 

of each of image [1] 

1) Step 1: Input: n images 𝐼𝑖  (i=1 to n). 

2) Step 2: Output: Group mean template image 𝐼, and 

transformation ∅𝑖 to wrap each image 𝐼𝑖 to 𝐼. 

3) Step 3: First set  𝐼 =
1

𝑛
 ∑ 𝐼𝑖

𝑛
𝑖=1 . 

𝑓𝑜𝑟 𝑖 = 1 𝑡𝑜 𝑛 𝑑𝑜 

Perform 𝛼 expansion algorithm to estimate 

deformable transformation ∅𝑖 to warp the 𝐼𝑖  to 𝐼.  with MRF 

labeling framework.  

𝑒𝑛𝑑 𝑓𝑜𝑟 



Face Recognition via GroupWise Registration Method 

 (IJSRD/Vol. 5/Issue 09/2017/081) 

 

 All rights reserved by www.ijsrd.com 346 

1) Step 4: Update 𝐼 =
1

𝑛
 ∑ ∅𝑖(𝐼𝑖)𝑛

𝑖=1 . 

2) Step 5: Now Repeat operation 2 to 5 until 𝐼 converges. 

3) Step 6: Finally Return 𝐼 and ∅𝑖. 

After calculating the group mean I based on input 

raining images Ii from above algorithm 2. As it, directly 

performs group wise registration among all training images 

can be not enough to account for the possible large 

variations across various different training facial images. So, 

this system proposes a hierarchical group wise registration 

strategy. The basic principle behind it is that, the facial 

images with similar appearances are clustered into a single 

group, assuming that they have closer distances in 

Riemannian manifold which is represented by deformable 

transformations. If group yet contains many facial images 

which might have large variations across each other, then 

further it can be clustered into different smaller groups. So, 

simply a pyramid of groups is formed, and hence the final 

group mean (i.e., the template) can be calculated in the 

hierarchical bottom-up manner [1]. 

VI. SVM CLASSIFIER 

SVM stands for Support vector machine. They are the 

learning models with associated learning algorithms that 

analyze data and recognize patterns, used for classification 

and regression analysis. SVMs provide a generic mechanism 

to robust the surface of the hyper plane to the data through. 

Another benefit of SVMs is the low expected probability of 

generalization errors. Moreover, once the data is classified 

into two classes, an appropriate optimizing algorithm can be 

used if needed for feature identification, depending on the 

application. Support Vector Machine creates a hyper-plane 

between two sets of data for classification. In our work, we 

separate the data into two classes: as follows a) Face 

belongs to the train database and b) Face does not belong to 

the train database [2]. 

VII. CONCLUSION 

There are various face recognition methods but there is no 

single method which gives best result, i.e. there are 

limitations of every method which are proposed. In this 

proposed work new method that is Markov Random Group 

Wise Registration is used. With the help of this technique it 

achieves good result for face recognition. Still it fails to give 

best results for identifying images because human face is not 

a dead object, the expression will be change as per persons 

mood. So it’s become complicated to identify particular 

image. But proposed work will achieve highest recognition 

and verification rates as compared to other methods. 
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