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ABSTRACT 

 

 The recognition of a person based on biological features are efficient compared with 

traditional knowledge based recognition system. In this paper we propose Face Recognition 

using Wrapping Curvelet Transform (FRWCT).  The Wrapping Curvelet Transform (WCT) is 

applied on face images of database and test images to derive coefficients. The obtained 

coefficient matrix is rearranged to form WCT features of each image. The test image WCT 

features are compared with database images using Euclidian Distance (ED) to compute Equal 

Error Rate (EER) and True Success Rate (TSR). The proposed algorithm with WCT performs 

better than Curvelet Transform algorithms used in [28], [39] and [40]. 
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I INTRODUCTION 

In the recent past, with the advances in technology there has been an increasing demand 

for high security systems which can uniquely identify person. The advent of biometrics, 

which extracts biological features of a person, is more straight forward and efficient as 

compared to traditional card based or password based systems which can be easily duplicated. 

The biological features of a person is unique and quite complex to duplicate, in other words 

unrealistic to duplicate. 

 The biological features are inherent to physiological and behavioral features of the 

person. Features such as Fingerprint, Iris, and Face are physiological in nature and remain 

constant throughout. The Keystroke and Signature are behavioral in nature which may not 

remain constant. Compared to all biological features, Face recognition technology has been 
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considered as one of the solutions for high security systems and has a great deal of interest 

both in academics and industry. Though face recognition is physiological in nature the feature 

extracted may not be constant and challenged by variations in illumination, pose, and 

occlusion. The facial expressions are also used for communicating emotions, disagreement 

and intensions. 

There are various challenges in designing an algorithm for face recognition, some of the 

common ones are aging problem, small interclass differences, changes in expressions, 

changes in positions, illumination etc... Feature extraction is one of the techniques which can 

be used to solve these problems. There are two ways to extract the features of the face, they 

are complete subspace analysis and local feature description. Complete subspace analysis is a 

complex method, which requires more computations, hence local feature analysis may be 

considered to compare with the complete subspace analysis.  In these local features of face are 

extracted and characterized accordingly. The common methods used for local feature analysis 

is Gabor wavelets. Gabor wavelet extracts the local features of facial regions on multiple 

channels of frequencies and orientations. Here both the magnitude and phase are used for face 

recognition.  

Better features can be extracted using Curvelet theory than by Wavelet mechanism. 

Curvelet theory has powerful frame work to extract key local facial features which includes 

multi scale and multi direction. The features of test biometric are compared with features of 

each biometric samples of an enrolment module using either distance formulae or classifiers 

to authenticate validity of a person.  

Motivation: The incentive behind developing the biometric algorithm is to address the 

drawbacks in traditional authentication systems to verify a person. Traditional methods are 

name, keys, ID cards, PIN, password etc., which are not reliable and secure in many security 

related applications. These methods can be stolen, forgotten or faked, but biometric 

parameters are more secure and reliable in personal identification. Several biometric 

characteristics have been used for authentication. However, most of the biometrics has several 

drawbacks, thus face is chosen as the best among all. Face recognition does not require 

cooperation of a person and can be captured at reasonable distance. Face recognition is a 

challenging task to recognize due various parameters such as illumination, pose, expression, 

background, eyeglasses, makeup etc.., and hence robust algorithm is necessary to recognize 

the face under the variation of these parameters to make the biometric technology card-less, 

paperless and cashless. 

Contribution: In this paper, FRWCT algorithm is proposed to recognize a person. The 

features of test set and database are obtained using wrapping curvelet transform. The obtained 

coefficients are rearranged to get feature set of database and test set. The obtained features are 

compared using Euclidian Distance to compute EER and TSR. 

Organization: This paper is organized into following sections. Section II is an overview of 

related work. Section III gives background work. The proposed model is described in Section 

IV. Performance Parameters are given in section V. Algorithm for proposed system is given 
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in section VI. Performance Analysis of the system is presented in Section VII and 

Conclusions are contained in Section VIII. 

II RELATED WORK 

Allen et al., [1] studied the speed scalability of a sparsity-based classification to recover 

human identities from high dimensional (high resolution) facial images that may be corrupted 

by illumination, facial disguise and pose variation. The technique is based on a classical 

convex optimization frame work- Augmented Lagrangian Methods (ALM) and dual ALM 

(DALM). The enhanced performance of ALM and DALM is validated and compared with the 

l1 nugature solvers. 

Ran et al., [2] propose the two stage non-negative Sparse Representation (TSR) based on the 

divide and conquer strategy for face recognition on large scale databases. TSR counts two 

stages outlier detection and recognition stage. A multi-subspace framework is designed to 

learn and detect noise and outliers in the image pixels. The learned metric and collaborative of 

non-negative sparse representation based on L1 regularization and L1 ball theory along with a 

filtering strategy is developed to achieve better classification accuracy with low 

computational cost. Robust model to deal with errors in both training and testing set. This 

technique can further improved to reduce the errors in both training set and testing set. 

Lingfeng et al., [3] develop a Manifold Regularized Local Sparse Representation (MRLSR) 

model for face recognition, to address the difficulties in the presence of local illumination 

variations or partial occlusions. The manifold regularization transfers the local correlation of 

face patches to the local similarity of coding vectors. MRLSR ensures that the neighboring 

coding vectors are similar to each other if they have strong correlation. All the coding vectors 

in the sparse representations are group sparse [4], [5] holding the properties of both individual 

sparsity and local similarity. The MRLSR model is optimized by homotopy algorithms that 

incorporate updating direction and updating step. MRLSR outperforms the local sparse 

representation. The model can be further improved by incorporating other outliers to enhance 

its group sparsity. 

Zhongyuan et al., [6] propose a Weighted Adaptive Sparse Regularization (WASR) that has 

advantages of adaptive and local learning to promote accuracy, stability and robustness for 

face hallucination reconstruction. The model establishes an adaptive norm space 

representation to learn linear coefficients in face hallucination to estimate shrinkage parameter 

automatically from the data. Distance inducing weights into sparse representation penalty 

favors the nearby trainings basis images and thus can adapt to the specific sparse nature of 

individual observed images. 

Kan et al., [7] propose an Adaptive Descriminant Learning (ADL) model first finds the 

neighbors in the generic set by using KNN regression, to reduce with in class scatter matrix 

by using arithmetic mean or Riemanman‟s mean. Then Fischer Linear Discrimant Analysis 

(FLDA) uses multiple samples to find an optimal linear transformation by maximizing the 

ratio of between class scatter and within class scatter. The within class scatter matrix 

degenerates to zero in the case of SSPP and FLDA fails to work.  
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Thitipan et al., [8] propose an algorithm to improve the accuracy of ADL method for SSPP 

face recognition by adding local illumination normalization and part based recognition 

process, by dividing the face image into sub images and combined the classification results. 

The proposed algorithm is more robust to variations in facial expressions and illuminations. 

Wang et al., [9] presents a sparse representation for FACE recognition based on constraint 

sampling and face alignment. The face images are aligned through the key point locating 

process. The facial features are concatenated as a shape feature and fused with the texture 

features to achieve better recognition accuracy. The performance of this technique is better 

than SRC. 

Tanaya et al., [10] propose a Sparse Representation-based Quality (SPARQ) index. It learns 

the inherent structures of the reference image represented by a linear combination of basis 

vectors resembling cortical cells. The SPARQ index measures the structural fidelity between 

the reference and the distorted image in order to quantify the visual quality of the distorted 

image. SPARQ outperforms VIF [11]. The limitation of SPARQ is increased computational 

complexity due to dependence on sparse coding. SPARQ can be enhanced by combining 

various pooling   strategies, learning multi-scale dictionaries, using more efficient solvers and 

for color images and videos. 

Sakthivel et al., [12] a multiple weighted feature attribute is developed for face recognition 

using SVM Neural Network. The weights of feature selected are based on trial and error 

methods. Better performance can be achieved by applying PCA techniques.  

Chan et al., [13] developed a Multi-scale Local Phase Quantization [MLPQ], using kernel 

fusion methods of multiple descriptors to increase the in sensitivity to illumination and 

misalignment. This technique outperformed [14] in computation coefficient, high detection 

accuracy. 

Wang et al., [15] designed a Scale Invariant Feature Transform (SIFT) for face recognition. 

SIFT makes use of Euclidian distance to choose a certain number of candidates to classify test 

sample. SIFT features keep invariant on notation, scale scaling and illuminations change of 

images. It maintains a certain degree of stability on perspective changes after transformation 

and robustness to noise. This technique has low computational complexity and high 

recognition accuracy. The proposed technique improves the detection accuracy than the 

boosting cascade approach [16]. This may not match the face detection accuracy of the state 

of the art LRC classifiers. 

Likun et al., [17] propose a Co-Learned Multiview Spectral Clustering (CMSC) by using Pair-

Wise (PW-CMSC) and Centroid-based (CT-CMSC) methods consists of Image set modelling, 

manifold to manifold distance measure and multiple views for face recognition. The image 

sets are grouped into several clusters by using optimal embeddings learned from multiple 

views simultaneously. The between view correlation is used as constraint such that the 

objective function enables the embeddings obtained from different views to get closer to each 

other. This technique outperforms MLP [18], K-means [19]. 
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Bihan et al., [20] present an approach to explore the temporal dynamics of facial actions using 

the dynamic appearance descriptor Local Phase Quantization from Three Orthogonal Planes 

(LPQ-TOP). The dynamic appearance descriptor enables the detector of Action Units (AU‟s) 

temporal segments. The training data selection is better than random sampling and 

bootstrapping. Temporal segments are detected by combining a discriminative classifier or a 

frame-by-frame basis with Markov Models to enforce temporal consistency. This technique is 

better than Rule based and SVM classification techniques. Further, it can be enhanced by 

fusing facial dynamic characteristics and Geometric features. 

Jiwen et al., [21] propose a Cost-Sensitive Subspace Linear Discriminant Analysis (CSLDA) 

and Cost-Sensitive Marginal Fisher Analysis (CSMFA) for different types of 

misclassifications in learned low-dimensional subspaces. The performance is better than 

LDA, MSE [22], MFA [23], and CS-NN [24] the cost matrix estimation needs to fine-tuned in 

this protocol. 

Jiwen et al., [25] propose a Discriminative Multi-Manifold Analysis (DMMA) method by 

learning discriminative features of several non-overlapping patches to form an image set for 

each SSPP.  A multi-manifold distance is reconstructed to identify the unlabelled subjects.  

The recognition accuracy is better than PCA [26] and LPP [27] methods. The DMMA can be 

further enhanced for Multiple Samples per Person (MSpP) face recognition. 

III BACKGROUND 

Elaiwat et al., [28] present a curvelet-based feature extraction algorithm for 3-D face 

recognition. This identifies important key-points such as scale, orientation, curvelet position, 

spatial position and magnitude on the face by examining curvelet coefficients in each 

subband. Rotation-invariant multi-scale local surface descriptors are built around the 

identified key points to extract distinctive facial features for robust feature matching. The 

proposed algorithm is robust and accurate for varying illumination and facial expressions with 

a better verification rate than [29], [30], [31] and [32]. 

Hui and Hu [33] proposed an algorithm for face recognition. Compared to wavelet transforms, 

the curvelet tansforms has better directional and edge representation abilities; hence the face 

image is decomposed to get low frequency coefficients by curvelet transform. (2D)2PCA with 

an exponential decay factor is applied on these selected coefficients to extract feature vectors 

and thus achieves reduction in dimension. The nearest neighbor classifier is adopted for 

classification. Experiment is carried out on ORL and Yale face database. 

Muzhir and Sulaiman [34] presented a feature extraction approach using wavelet-curvelet 

technique in order to extract facial features. This approach is based on the similarities 

preserved by wavelet and curvelet transform. This technique aims to reduce the 

dimensionality to reduce the computational power and memory consumption, the nearest 

mean classifier is adopted to recognize different faces. 

Radha and Nallammal [35] presented a comparative analysis of face recognition methods 

using PCA, Linear discriminant analysis and Independent Component analysis based on 



International Journal of Computer Application                                      Issue 5, Volume 1 (Jan.- Feb. 2015)                       

Available online on http://www.rspublication.com/ijca/ijca_index.htm                             ISSN: 2250-1797 

R S. Publication, rspublicationhouse@gmail.com Page 113 

 

curvelet transform. Curvelet transform is multi-resolution analysis method to improve 

directional elements with an isotropy and better ability to represent sparse edges and other 

singularities along curves. These approaches are used for dimensionality reduction. The LDA 

based curvelet transform gives a better recognition rate and efficient dimensionality reduction 

technique compared to other two methods. 

Shafin et al., [36] proposed a face recognition method that uses curvelet texture features for 

face representation. Features are computed by taking mean and standard deviation of 

transformed face images and captures more accurate edge information which improves 

performance and reduces complexity of computation. The system is evaluated with Yale, 

ORL and Face94 databases. 

Table 1: Comparison of different techniques for face recognition using CurveletTransform and 

Wrapping Curvelet Transform 

 

Author Approaches Database Performance/ 
results 

Advantages Disadvantages 
  

S.Elaiwat et 

al.,[28 ] 
Curvelet 

transform. 
FRGCv2 Multi scale local 

features of 

Curvelet 

Transform provide 

rotation invariant 

features. 

Provides robust 

and accurate 

recognition 

under varying 

illumination and 

facial condition. 

Difficult to 

capture 3D face 

images and 

requires more 

processing time. 

Shafin  et 

al.,[36] 
Curvelet 

Transform 

and PCA. 

Yale, ORL, 

Face 94. 
CBIR using 

Curvelet 

Transform capture 

accurate texture 

features of an 

image. 

Support face 

images of 

different 

resolution as 

input. 

Curvelet 

features are not 

rotation 

invariant. 

Hanjun  and 

SongC[37] 
Curvrlet 

Transform 

and selective 

PCA. 

ORL Dimensionality 

reduction by 

selective PCA 

gives 4-5% higher 

results than PCA. 

Used for 

Axisymmetric 

human face. 

The features 

obtained are not 

rotation 

invariant. 

Proposed 

algorithm 
(FRWCT) 

Wrapping 

Curvelet 

Transform 
(5, 16) 

ORL 

Performance 

analysis is based 

on the Curvelet 

features extracted 

at scale of 5 and 

orientation of 16. 

WCT (5,16) 

Rotation 

invariant 

features are 

extracted due 

enhanced angle 

and orientation. 

  

Ashirbani  andJonathm [38], describes the recognition of facial expression from still images 

using combination of digital curvelet transform and local binary patterns. The curvelet 

transform is applied to face at specific scale and orientation then from selected curvelet 

subbands local binary patterns are extracted to form the descriptive feature set of expressions. 



International Journal of Computer Application                                      Issue 5, Volume 1 (Jan.- Feb. 2015)                       

Available online on http://www.rspublication.com/ijca/ijca_index.htm                             ISSN: 2250-1797 

R S. Publication, rspublicationhouse@gmail.com Page 114 

 

The expression recognition is performed using a nearest neighbor classifier with chi-square as 

dissimilarity metric. The proposed method gives recognition rates of 93% and 90% in JAFFE 

and Cohn-Kanade database respectively. 

Comparison of different techniques for face recognition using Curvelet Transform and 

Wrapping Curvelet Transform are shown in TABLE 1. 

 

IV PROPOSED MODEL 

 

Figure 1 gives the block diagram of Face Recognition using Wrapping Curvelet Transform. 

 

 
 

Fig. 1: Block Diagram of Proposed FRWCT 

 

ORL Face Database: 

The proposed algorithm is tested using universally available ORL database. The ORL face 

database [14] consists of forty persons with ten images per person. The ten different images of 

a same person are taken at different times by varying lightning, facial expression (which 

includes opening/closing of eyes and smiling/not smiling), facial details (glass/no glass). 

 

 
Fig. 2: Samples of ORL face images of a person 
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The database is created by considering first twenty persons out of forty persons and first nine 

images per person are considered to create database which leads to one eighty images in the 

database and tenth image from first twenty persons are taken as test image to compute FRR and 

TSR. The remaining twenty persons out of forty are considered as out of database to compute 

FAR. The sample images of ORL database are shown in Figure 2. 

 

Preprocessing:  

The color image of face images are converted into gray scale images. The face images have 

different sizes hence images are resized to uniform dimensions. 

 

Feature Extraction: 

The Curvelet Transform was proposed by Candes and Donoho [39]. Curvelets present highly 

anisotropic behavior as it has both variable length and width. Second generation curvelet 

transform [40] has two different digital implementations: Curveletsvia USFFT (Unequally 

Spaced Fast Fourier Transform) and curveletsvia Wrapping. These new discrete curvelet 

transforms are simple, fast and less redundant compared to their first generation version. 

Curveletsvia Wrapping has been used for the proposed algorithm. Wrapping approach uses 

spatial grid to translate Curvelets at each scale and angle. Considering a regular rectangular 

grid and by defining Cartesian curvelet we get (1): 

 

 deWSuWfkljC wbi
lj




,1 )(~)(ˆ),,(

……………………….. (1) 

Where 
),,( kljc

is called curvelet co-efficient and j, l, kare is scale, angle, position 

respectively. The curvelet coefficients can be obtained by two different coordinate systems; 

they are Polar coordinate system and Cartesian coordinate system. In polar coordinate system, 

radial window w(r) and angular window v (t) are considered, W uses positive real values with 

)2,2/1(r
and V uses real values with

)1,1(t
. The conditions for the windows 

considered are given in the (2) and (3): 
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Now for 0jj 
, the  frequency window 𝑈𝑗  is defined in the Fourier domain as given in (4): 
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𝑈𝑗 (𝑟 ,𝜃)is obtained by applying Fourier transform and boundary conditions. This means that the 

window 𝑈𝑗  is supported by a polar wedge whose lengths and widths are shown in the Figure 3. 

The polar wedge is the shaded region whose length is 2𝑗  and width is2
𝑗

2 .  
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Fig. 3: Structure of frequency plane. 

The main curve let )(xj  is obtained by Fourier transforms )()(  jj U


, all the curvelets 

at the scale of 
j2  are obtained by rotations and translation of j . The curvelet has three 

parameters, they are Scaling factor (j), position factor (k) and angle of rotation (l). The curvelet is 

defined as function of x as given in (6) at scale
j2 , orientation 𝜃𝑙  and position given in (5): 
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j

jlj
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Where R  is the rotation by θ radians given in (7) and its inverse is 
1

R  

 


















cossin

sincos
R …………..……………. (7) 

To obtain the curvelet co-efficient given in Equation 8, the inner product between function f and 

curvelet klj ,,  are considered.  

dxxxffkljC

R

kljklj 
2

)()(,:),,( ,,,,  …………….. (8) 

To get frequency plane coefficients, Plancherel‟s theorem is applied to the inner product and 

expressed as given in (9) and (10). 
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In Cartesian coordinate system, the above steps are followed by considering rectangular 

window supported by wedges as shown in Figure 4. The orientation values changes because of 

the structure considered. 

 

 
Fig 4: Rectangular window for WCT 

 

The function of window considered is as given in (11): 

)()(:)(,

~

  l
SVWU jjlj  …………….. (11) 

Where 











1tan

01

S  

 

Wrapping technique is applied to translate curvelets at each scale and angle using rectangular 

spatial grid defined by Cartesian curvelet as given in (12): 

 
 deSUfkljC bi

l





,1

~

)()(),,( …………… (12) 

Where,  )2,2( 2
21

j
j kkb

  

In wrapping approach, the window ],[ 21,

~

nnU lj does not fit in a rectangular grid of size 22*2 jj  

and therefore inverse FFT is applied to compute (12).and the integration over „ω‟ is a summation 

of „ω‟ over  1n  and 2n . The resulting output is beyond the bounds allowed by the 2D IFFT. The 

sizing of a rectangle is a concern and hence a Window ljU ,

~

is supported in a parallelepipedal 

region   llj pSp
l

, and inturn ljp ,   is supported inside ljR , for most values of angular variable l

whose side lengths are in order of j2 . 2D-FFT is applied on the resultant rectangle, that results in 

oversampling of the coeffecients. To overcome the oversampling we can downsample the grid to 



International Journal of Computer Application                                      Issue 5, Volume 1 (Jan.- Feb. 2015)                       

Available online on http://www.rspublication.com/ijca/ijca_index.htm                             ISSN: 2250-1797 

R S. Publication, rspublicationhouse@gmail.com Page 118 

 

the same cardinality of USFFT by periodizing the frequency samples as given below. Consider

ljp ,  which is a parallelogram containing discrete window ],[ 21,

~

nnU lj    since there exists two 

constants jL ,1 and  jL ,2 in „j‟ plane, whose corresponding values are j2   and 22 j , so we can tile 

the two dimensional plane with translates of ljp ,  by multiples of jL ,1  in horizontal direction  and 

jL ,2  in the vertical direction. We obtain a periodized window given by (13): 

 

],[],[ ,222,11121

21

jj

ZmZm

d LmnLmndnnW  


 .………..(13) 

Where, z is an integer and (14) is obtained from (10):  

],[],[],[ 2121

~

,21 nnfnnUnnd lj



          ………….(14)
 

The wrapped window data near the origin has coordinates in the range  

jj LnLn ,22,11 0,0   

Where, jL ,1 and  jL ,2  are sides of rectangle. Since 1n and 2n are inside the boundries of the 

rectangle, and sometimes may be larger than jL ,1 and  jL ,2 , we apply a modulo function as given 

by (15): 

]mod,mod[],[ ,22,1121 jj LnLndWnnd  …………….(15) 

Where, ljpnn ,21 ),(   

By using modulo, function ),( 21 nn  can be mapped near the origin. The size of the rectangle ljR ,  

is reduced, whose sides are  jR ,1 and jR ,2  to jL ,1 and  jL ,2 so that the parallelogram ljp , fits into the 

rectangle by copying the data of same dimensions by periodocity which is known Wrapping. The 

Figure 5 shows the wrapping process done in which the parellelopipedel is made to fit inside a 

rectangle. 

 
Fig. 5: Edge representation by wrapping curvelet transforms. 

 

The wrapping curvelet approach implements the effective parabolic scaling law on the sub 

bands in the frequency domain to capture curved edges within an image more effectively. 

Curvelets exhibit an oscillating behavior in the direction perpendicular to their orientation in 

frequency domain. Basically, wrapping based curvelet transform is a multiscale transform with 

a pyramid structure consisting of many orientations at each scale. In the proposed algorithm we 

have considered a scale of five and orientation of sixteen. 
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Test Section:Any one image of a person is considered as a test image. The preprocessing and 

feature extraction is same as the enrolment section. 

 

Matching:The features of test image are compared with images in the database using Eucledian 

distance given in (16). 

E D =   (pi − qi)2M
i=1                          …….. (16). 

 Where, M= number of coefficients.       

  Pi = coefficient values of vectors in database.  

  Qi= coefficient values of vectors in test database. 

V PERFORMANCE PARAMETERS 

 

False Acceptance Rate (FAR):The number of unauthorized persons is accepted as authorized 

persons. It is the ratio of the no of unauthorized persons accepted to the total number of persons 

in the outside database and given in (17): 

 

databaseofoutpersonsofnumberTotal

acceptedpersonsedunauthorizofNumber
FAR

……...(17)

 

False Rejection Rate (FRR):The number of authorized persons rejected as unauthorized person. 

It is the ratio of number of authorized persons rejected to the total number of persons in the 

database as given in (18): 

 

databaseinpersonsofNumberTotal

rejectedpersonsofNumber
FRR … (18) 

 

True Success Rate (TSR):The number authorized persons recognized correctly in the database.  

It is the ratio of number of persons correctly matched to the total number of persons in the 

database and is given in (19): 

 

databasetheinpersonsofnumberTotal

matchedcorrectlypersonsofNumber
TSR ………..(19) 

 

Equal Error Rate (EER):It is the measure of trade-off between FAR and FRR and is given in 

(20): 

 
FRRFAREER  ……………………………(20) 

 

VI ALGORITHM 

 

Problem definition: The Wrapping Curvelet Transform Technique is applied on a set of face 

test image and a set of training images of a face database. 

 The objectives are to: 

(i) Increase the Total Success Rate (TSR). 
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(ii) Reduce the Equal Error Rate (EER). 

 

Algorithm of proposed face recognition system is as given in TABLE 2. 

 

The face images are first read from the ORL database. Preprocessing is performed to resize the 

image into 256x256 pixels. The color images are then converted to gray scale image. The 

Wrapping Curvelet Transform is applied on to the process test model at scale 5 and angle 16. 

The above procedure is applied for each test image features. The Euclidian distance parameter 

are considered with the test image and compared with the database image features. The 

Euclidian distance is less than the threshold value between the test image and the database 

image, then the image is considered to have match with the database image. 

Table 2: FRWCT: Face Recognition using Wrapping Curvelet Transform. 

 

Input: - Face database, Test face image 

Output: - Recognition of a person 

1. Face images is read from the ORL database 

2. Resize the face images to [256 * 256] pixels. 

3. Convert the color images to gray scale image. 

4. Apply Wrapping Curvelet transform on the resized image at scale five and angle sixteen 

(WC 5, 16). 
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5. Repeat steps 1 to step 4 for the test image 

6. Test image features are compared with the database features using Euclidean distance. 

7. Image with Euclidian distance less than thethreshold value, then, the image is considered  

asmatched image, otherwise the image is not matched. 

 

 

VII PERFORMANCE ANALYSIS 

 

The Performance Parameters such as FRR, FAR, EER and TSR for the ORL face database is 

discussed in detail for the proposed model. The recognition rate for different number of 

features per image is calculated using Euclidean distance.The performance parameters are 

computed for different number of Persons in Database (PID) and Persons out of Database 

(POD). We have considered PID: POD as 5:10, 5:15, 5:5, 15:5 and 10:5. The variations of 

FRR, FAR and TSR with threshold for ORL database is given in TABLE 3. The values of FAR 

and TSR increases from 0 to maximum value as threshold value increases. The values of FRR 

decreases from 100 to 0 as threshold value increases. The maximum success rate of the 

proposed algorithm for ORL database is 99.7%. The variations of values of FAR and FRR with 

threshold for ORL database with different PID: POD is shown in Fig 3 to Fig 7. The values of 

FRR and FAR decreases and increases respectively as threshold value increases. It is observed 

that the value of EER is zero for the threshold value of 10 with Percentage TSR is 99.7. 
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Table 3: FAR, FRR and TSR for different PIDB and PODB 
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TABLE 4 shows the percentage variation of TSR and EER of the proposed model for different 

number of Persons Inside Database (PID) and Persons Outside Database (POD). It is observed 

from the table, when number of PID is low TSR is high and EER is low. When number of PID is 

high, TSR is low and EER is high. It is also observed that EER is low, at lower threshold values 

as we increase the number of persons inside database. When PID is almost equal to POD, the 

probability of genuine samples being accepted and invalid samples being rejected is high, hence 

TSR is 0.997. 

 

 



International Journal of Computer Application                                      Issue 5, Volume 1 (Jan.- Feb. 2015)                       

Available online on http://www.rspublication.com/ijca/ijca_index.htm                             ISSN: 2250-1797 

R S. Publication, rspublicationhouse@gmail.com Page 123 

 

 

The Receiver Operating Characteristics (ROC) for different PID: POD ratios are as shown in 

Fig. 11, it is a plot of FRR versus FAR for different PID: POD ratios. The plot of TSR versus 

Threshold for different PID: POD ratios are as shown in Fig. 12. It is observed that TSR is high 

for lower threshold values as number of persons outside database increases and TSR is low for 

higher threshold values as number of persons inside database increases. The proposed algorithm 

gives maximum TSR of 0.997 when it is operated between thresholds of 10.5 to 12.0 of feature 

set.The Performance of Proposed method is compared with the existing algorithms which are 

given in Table 5. In the existing algorithms, they have used Curvelet with level three and 

orientation eight and also they have used additional techniques like SPCA and LBP. In the 

proposed FRWCT algorithm we have considered level five and orientation sixteen which 

increases the directional features and hence the algorithm has better performance than [28], [39] 

and [40] by 1.5%. 

 

VIII CONCLUSIONS 

 

The face recognition is a Physiological biometric trait to identify a person efficiently. In this 

paper Face Recognition using Wrapping Curvelet Transform algorithm is proposed. The 

curvelet Coefficients are generated from face images and resized to Coefficient Matrix to form 

features. The EER and TSR are computed by comparing a feature of test image with database 

image features using Euclidian Distance. It is observed that performance parameter values of 

EER and TSR are better in the case of proposed algorithm compared with the existing 

algorithms. 
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