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Abstract—Biometric authentication is a vital 

component of any modern systems, such as mobile 

phone, smart TV, computer, etc. Biometric features, 

such as fingerprints, faces, retinas, DNA samples, 

ears, etc are used in variety of applications. Face is 

the most easily available, recognizable feature.In 

face biometric the advantage is that a face consists 

of f unique biometric features like eyes, nose, etc. 

The main difficulty is  in the case of handling 

natural images, which are captured under different 

heterogeneous variations. With the variations , the 

result degrades drastically. A method of 

heterogeneous faces is proposed here. A novel 

image representation called local extremum 

logarithm difference (LELD) is going to be used in 

this project And also presented a technique to 

capture the local variation of LELD, and it is called 

a zigzag pattern of local extremum logarithm 

difference (ZZBPLELD)  

 

Keywords— (component,variations,extremum)  

I. INTRODUCTION 

 

Biometric authentication is becoming a 

ubiquitous component of any modern system, such 

as mobile phones.telephone, smart TV, computer, 

etc. There is a series of unique biometric features, 

such as fingerprints, faces,retinas, DNA samples, 

ears, etc. Among these features, the faces are the 

most easily available and the easiest Recognizable 

characteristic The precious part of any facial 

biometry is that recognition or authentication can 

be done without any experience. However, at first 

sight without an expert, it is completely 

impossible.Perform authentication based on 

fingerprints, DNA samples, retinas and ears. 

Another advantage of the biometric face is that a 

single face is made up of a set of unique biometric 

features such as eyes, nose, etc.   

In recent years, a lot of work has been done on 

facial biometric authentication based on real 

applications.Depending on the wide range of 

applications, different facial recognition algorithms 

have already been used.It was proposed by many 

researchers . The performance of these algorithms 

are mainly tested.In facial images collected under 

well-controlled study conditions. In fact, most of 

them have found.It is difficult in the case of 

management of natural images, which are captured 

with different variations of lighting.With the 

variations in lighting, the result is drastically 

degraded. On the other hand, real life is 

different.Applications require captured faces in 

different situations. Close-up infrared cameras are 

used to capture faces.At night and for the invariant 

facial recognition of illumination. To detect life by 

capturing body heat,Infrared (TIR) cameras are 

used. Often, it can happen that there are no 

fingerprints available, The available DNA samples 

and devices, which are present, have captured low 

quality images. In those situations Aciones, the 

only solution is the use of facial sketches generated 

during the eyewitness interview.  

II. EXISTINGWORK 

 

Many researchers were worked on face recognition 

system. Stan Z Li. [1] 

proposedilluminationinvariant face recognition 

using near-infrared images. In this work, Near 

infrared (NIR) imaging system - produce face 
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images of good condition regardless of visible 

lights in the environmentlocal binary pattern (LBP) 

- deriving an illumination invariant face 

representation.  

 

Jie Chen [2] proposed Learning mappings for face 

synthesis from near infrared to visual light images 

.In this work,Enrollment and Query face samples 

are captured under different lighting conditions - 

visual light (VIS) images and near infrared (NIR) 

condition,Local binary pattern , Multi-resolution  

LBP  

 

Xinbo Gao [3] Face Sketch  Algorithm Based on 

E-HMM and Selective in this workE-HMM 

(Embedded Hidden Markov Model)Nonlinear 

relationship between a sketch and its 

corresponding photoA series of pseudo-sketches 

are generated for a given photo.These 

pseudosketches are fused together with selective 

ensemble strategy to synthesize a finer face 

pseudo-sketch.  

 

Xiaogang Wang [4] Face Photo-Sketch Synthesis 

and Recognition.In this work, Multiscale Markov 

Random Fields (MRF)Transforming a face photo 

to a sketch (or transforming a sketch to a photo), 

effective matching between the two in face sketch 

recognition.  

 

Wang, N. [5] , Heterogeneous image 

transformation.In this workSparse feature selection 

(SFS) and support vector regression (SVR)SFS 

selects nearest neighbors adaptively based on 

sparse representation to implement an initial 

transformation, and subsequently the SVR model is 

applied to estimate the lost high frequency 

information or detail information. 

  

III.LITERATURE SURVEY  

 

Illmination Invariant Face Recognition 

Using Near-Infrared Images Stan Z. Li ; Rufeng 

Chu ; Shengcai Liao ; Lun ZhangNear infrared 

(NIR) imaging system - produce face images of 

good condition regardless of visible lights in the 

environmentlocal binary pattern (LBP) - deriving 

an illumination invariant face 

representationLearning mappings for face 

synthesis from near infrared to visual light 

imagesJie Chen ; Dong Yi ; Jimei Yang ; Guoying 

Zhao ; Stan Z. Li ; MattiPietikainenEnrollment and 

Query face samples are captured under different 

lighting conditions - visual light (VIS) images and 

near infrared (NIR) condition,Local binary pattern 

, 

Multi-resolution LBP“Face Sketch Synthesis 

Algorithm Based on E-HMM and Selective  

Ensemble” Xinbo Gao ; JuanjuanZhong ; Jie Li ; 

ChunnaTianE-HMM (Embedded Hidden Markov 

Model)Nonlinear relationship between a sketch 

and its corresponding photoA series of 

pseudosketches are generated for a given 

photo.These pseudo-sketches are fused together 

with selective ensemble strategy to synthesize a 

finer face pseudo-sketch“Face Photo-Sketch 

Synthesis”   “Heterogeneous image 

transformation”Wang, N., Li, J., Tao, D., Li, X., 

Gao, X Sparse feature selection (SFS) and support 

vector regression (SVR)SFS selects nearest 

neighbors adaptively based on sparse. 

IV. PROPOSEDWORK 

 

In this section, we present the way we extract 

the invariable characteristics of HFR mode. Let's 

start with a detailed idea on the representation of 

the image based on LELD invariant to 

illumination. Finally, we conclude with a detailed 

description of the proposed ZZPLELD 

function.Difference of the logarithm of the local 

end based on the representation of the images in 

any facial recognition system, one of the main 

problems is the presence of lighting variations. Due 

to the presence of variations in lighting, the 

variation of intraclass between the faces also 

increases considerably. At the same time, we 

consider the edges, since even our invariable 
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characteristics in terms of modes and edges are 

sensitive lighting. Therefore, we need a 

representation of the invariant image of 

illumination to extract a better advantage 

information. According to the 

IlluminationReflectance Model (IRM), an image of 

the gray face I (x; y)  

   I (X; Y) = A(X; Y) B (X; Y)  

Here, the A component consists of information 

about the points and edges of the key face, while 

the B component it represents only the amount of 

light that falls on the face. Now, after deleting the 

L component from an image of the face, the R 

component can still represent the characteristics of 

the face and the key edges, which are the most 

important information for our representation of the 

invariant characteristics of the modality. On the 

other hand, the component L corresponds to the 

low frequency part of an image, while the R 

component corresponds to the High frequency part. 

A widely accepted assumption in the literature is 

that L remains approximately. Constant on a local 

neighborhood, in the literature, a wide range of 

approaches have been proposed to reduce the effect 

of lighting. In those methods are used, mainly two 

different mathematical operations: division and 

subtraction, methods used division operations and 

methods such as used subtraction operations.  

 

  FIG 1.1 EXTRACTION PROCESS 

it is shown that the logarithmic difference of the 

local endpoint between the central pixel and its 

neighborhood are an invariable feature of 

illumination. Since we consider the smallest square, 

the hypothesis that L is constant. In the district it is 

theoretically true. Again, we are              avoiding 

the sum total of the differences, therefore, The 

original images with lighting variations, face mode 

Local zigzag binary pattern for the ZZPLELD 

generation The local binary model (LBP) has been 

used successfully in many fields of image 

processing and modeling classification problems It 

is able to represent local characteristics in micro 

structures. LBP implements the binary ratio of each 

of the pixels close to the central pixel, i.e. if the 

adjacent pixel is greater than or equal to the central 

pixel, then the binary value '1' otherwise '0'. 

Although LBP acquires the track. the relationships 

between neighboring pixels that surround the 

central pixel are not able to capture the edge 

Adequate information, mainly in the diagonal 

direction. Because our invariable mode 

characteristic is related to the edge, A local model 

that has a good edge acquisition capability is 

important. Inspired by the zigzag scan. model used 

for compressing MPEG data in the discrete cosine 

transformed domain (DCT), we have developed a 

Binary zigzag pattern for pixels in a zigzag position 

of a square Local zigzag binary pattern for the 

ZZPLELD generation The local binary model 

(LBP) has been used successfully in many fields of 

image processing and modeling classification 

problems It is able to represent local characteristics 

in micro structures. LBP implements the binary 

ratio of each of the pixels close to the central pixel, 

i.e. if the adjacent pixel is greater than or equal to 

the central pixel, then the binary value '1' otherwise 

'0'. Although LBP acquires the track. the 

relationships between neighboring pixels that 

surround the central pixel are not able to capture 

the edge Adequate information, mainly in the 

diagonal direction. Because our invariable mode 

characteristic is related to the edge, A local model 

that has a good edge acquisition capability is 

important. Inspired by the zigzag scan. model used 

for compressing MPEG data in the discrete cosine 

transformed domain (DCT), we have developed a 

Binary zigzag pattern for pixels in a zigzag position 

of a square mask. mask. 
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 V. CONCLUSION  

Here we presented a novel modality-

invariant feature representation ZZBPLELD for 

HFR. It is a combination of LELD and LZZBP to  

perform  the HFR. The proposed LELD is an 

illuminationinvariant image representation. To 

capture the local patterns of LELD a novel zigzag 

binary pattern (LZZBP) is proposed. Since the 

whole database images used in the method was in a 

frontal mode without rotation, we have not thought 

about whether LZZBP will work good in huge 

rotation variations or not. Experimental results 

shows that , sketch-photo and NIR-VIS databases, 

it shows the supremacy in rank-1 recognition than 

other compared methods. The result shows 

ZZBPLELD has a good verification and 

discriminating ability in heterogeneous face 

recognition. LELD can easily be used as a 

preprocessing stage to remove illumination 

variations, and to improve edge features. Because 

it has a long range of applications for illumination 

variations to heterogeneous face recognition. Since 

the whole database images used in the method was 

in a frontal mode without rotation, we have not 

thought about whether LZZBP will work well on 

high rotation variations or not. In future a 

rotationinvariant LZZBP can be thought of texture 

analysis. Again, how ZZPLELD shall work on 

other facial variations like pose, expression, etc. 

that also need a further investigation. At the same 

time, further investigation is search other 

application domains for ZZBPLELD 
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