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Abstract -- Face Recognition is considered to be the most 

suitable technique for the real-time application. This technique 

is commonly used for the security purposes of authentication in 

computerized fields. Previously various algorithms and 

techniques were used for the purpose of security and 

authentication, but they were having several pitfalls like time 

consumption, pose and illumination problem along with age 

differences. Keeping these things in mind along with the 

available literature review a hybrid technique for face 

recognition is proposed in this work. In the proposed method, 

face recognition is done by combining two most commonly 

used techniques and making it hybrid in nature which would 

combine their advantages and reduce the false matching rate 

along with fast key generation time. 
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I. INTRODUCTION 

The Face recognition is most acceptable biometrics 

technique. The problem of other authentication system like 

fingerprint, voice, iris have problem of data acquisition. 

Over the last three decades, face recognition technique 

studied by several authors. The greatest progress has been 

achieved towards developing computer vision algorithms 

that can recognize individuals based on their facial images 

in a same way as human do. It can be possible due to the 

reason of increasing of computational power. Face 

recognition is still remaining an open challenge and major 

problem to be solved. The automated recognition system is 

becoming more popular when compared with other 

biometrics systems. Face recognition system does not 

require high accuracy and expensive image acquisition 

equipments. It has non-contact measurement. 

 

II. FACE RECOGNITION PROBLEM USING PCA 

ALGORITHM 

• Illumination Problem 

      Illumination problem happens when same image with 

condition. So person have to keep with fix lighting 

condition, fixed distance, same facial  

expression and also same view point. It can emerge 

extensively different when lighting condition is different 

[8]. 

 

 

 

 

 

 

 

• Pose Problem 

     Face recognition with different facial poses that is called 

pose problem. If face rotation made very large changes 

in face appearance it reduce recognition rate. If person 

try to match same image with different facial pose, it 

show the different result [8]. 

 

III. Face Recognition Problem using LBP Operator 

Limitation of the basic LBP operator is that its small 3 * 3 

neighborhood cannot capture dominant features with large-

scale structures. It cannot deal with the texture at different 

scales and the operator was later generalized to use 

neighborhoods of different size so LBP cannot work well on 

large scale images [5]. 

  

IV. DATABASE 

The FEI face database is a Brazilian face database that holds 

14 images for each of 200 individuals, a total of 2800 

images. All images are colorful and standing frontal position 

with profile rotation up to about 180 degrees. Age of 

persons between 19 to 40 years old with distinct appearance, 

hairstyle, and adorns [47]. 

 

V. OBJECTIVE OF PROPOSED METHOD 

• Trying to find the face within the large database of face 

and increase the recognition rate of the face recognition. 

Proposed method can work well in different angle 

compare to PCA algorithm. In this approach the system 

returns the image which has nearest distant between 

input image and database image.  

• Proposed approach decreases the false mate rate so it is 

suitable for real time application.  
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VI. LITERATURE REVIEW [85]. 

Method Name  Overview  Characteristics  Drawback  

Knowledge-based 

methods [25]  

• Capture our knowledge of faces, 

and translate them into a set of 

rules  

• Ruled-based methods  

• Easy to implement • the features of the image can be 

corrupted due to noise, illumination. It 

uses different edge methods.  

• easy to guess some simple rules  

• difficulty in building an appropriate set 

of rules  

• false positives if the rules were too 

general  

• false negatives if the rules were too 

detailed  

• hierarchical knowledge-based methods 

used for this but it detect face based on 

textures or the color of human skin 

Feature-invariant 

methods [25,32] 

• Distinctive features of the face like  

Mouth, Nose, Eye, Cheekbones, 

Chin, Lips, Forehead, Ears 

• find invariant features of a 

face anyway of it’s angle or 

position 

 

• Facial expression 

Template matching 

methods [25]  

 

• Compare input images with stored 

patterns of faces or features  

• Different features can be defined 

independently for example; a face 

can be divided into eyes, face 

contour, nose and mouth. Also a 

face model can be built by edges  

 

• simple to implement 

 

• Limited to faces that are frontal.  

• pattern of the face is manually 

predefined.  

• A face can also be represented as a 

shape.  

• Other templates use the relation between 

face regions in terms of brightness and 

darkness.  

• This approach is simple to implement, 

but it’s insufficient for face detection.  

• It cannot achieve good results with 

variations in pose, scale and shape 

Appearance-based 

methods  

Eigenface- 

[3,8,20,25]  

Distribution 

[25,82,84]  

 

• Eigenface-     

• Based on Principal Component 

Analysis [PCA reduces the 

dimension of the data]  

• It Compare two faces by 

projecting the images into faces 

speed and measuring the distance 

between them.  

• Relatively simple  

• Fast  

• Robust  

• Work well with high 

dimension  

 

• Different head pose  

• Different alignment  

• Different facial expression 

• All face images must be in exact same 

size or same dimensions  

 

• Distribution  

• Based on Fisher’s Linear 

Discriminant Analysis [LDA 

maximizes the                 between-

class scatter LDA minimizes the 

within-class scatter]  

• Fisherface Uses ‘within-class’ 

information to maximise class 

separation  

• Faster than eigenfaces, in 

some cases  

• Has lower error rates  

• Works well even if different 

illumination  

• Works well even if different 

facial express 

 

• Small databases  

• The face to classify must be in the DB  

• Can’t work well with high dimension 
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VII. PROPOSED ALGORITHM 
 

Step 1: Input Coloured Image. 

Step 2: Convert coloured image into grayscale.   

Step 3: Find the mean of the image. 

Step 4: Subtract the mean from each row in the gray scale 

image. 

Step 5: Execute local binary pattern on result of step 4. 

Step 6: Calculate the eigenvectors and eigenvalues on that 

LBP Image in a matrix.  

Step 7: Verification of inputted image with user database 

images using Euclidean distance measurement method. 

Step 8: Retrieved image from user database which has a 

minimum distance between input image and Database 

images. 
 

VIII. IMPLEMENTATION OF PROPOSED 

ALGORITHMS USING MATLAB 
 

Step 1: Input Colour Image. 

 
Fig 8.1. Colour Image 

 

 
Fig 8.2. Pixel Value of Input Image using imtool 

 

Step 2: Convert coloured image into grayscale. 

 
Fig 8.3 Grayscale             

 

                                    

Fig 8.4. Pixel Value of Gray Scale Image using imtool 

 

Step 3: Find the mean of the image. 

Find the mean of the each row using a mean function.  

 

Fig 8.5. Mean of Image         

 

Fig 8.6. Mean Value of the Image using imtool 
 

 

Step 4: subtract the mean from each row in the grayscale 

image. 

 

Fig 8.7. Shift Image   
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 Fig 8.8. Pixel Value of Shift Image using imtool 

 

Step 5: Execute local binary pattern on result of step 4. 

 Here LBP works with eight neighbours of a pixel in 

which centre pixel value is worked as a threshold. If the 

gray value of the neighbor pixel is maximum than the center 

pixel value in that condition assign one else its value is 0. 

Here execute local binary pattern in step 4 

                       
27.52 28.52 27.52
26.60 26.60 25.60
24.94 22.94 22.94

                                          

1 1 1
0 0 0
0 0 0

 
0 0 0
0 224 0
0 0 0

 

    

  Here, the center pixel value = threshold value = 

26.60.Compare each pixel value with a center pixel value. If 

the value is greater than the threshold then considering that 

pixel value as 1. After thresholding above 3×3 matrix is 

becomes,So LBP is 1 1 1 0 0 0 0 0 and decimal value for 

that is 224.This procedure is repeated for the whole Image. 

 

Fig 8.9. LBP of Proposed Algorithm 

 

Fig 8.10. Pixel Value of LBP using imtool 

 

Step 6: Calculate the eigenvectors and eigen values on that 

LBP Image in a matrix.  

 Calculation of eigenvectors and eigen values called 

as eigenface on the LBP Image in a matrix.  

 

Fig 8.11. Pixel value of LBP’ 

 

Fig 8.12. LBP * LBP’ 
 

Find eigenvector and eigen value using eig[] Matlab 

function. That calculates the eigenvector and eigen value of 

given matrix.  
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Fig 8.13. Eigen Value                                               
 

 

Fig 8.14. Feature Vectors of the Input Image 

Step 7: Verification of inputted image with user database 

images using Euclidean distance measurement method. 

Euclidean distance means measurements of similarity and 

dissimilarity. Calculate the distance between input image 

and user database image. 

 𝑑(𝑥, 𝑦) =

√∑ [𝑥𝑖 − 𝑦𝑖]𝑛
𝑖

2.....................................................[ 7.1.4] 

 

 

Step 8: Retrieved image from user database which has a 

minimum distance between the input image and Database 

images. 

 

Here, Image will be retrieved which have a minimum 

distance between the input image and image database. We 

implement existing LBP, PCA and proposed algorithm.  

 

 

Fig 8.15. Implementation of Existing LBP, PCA and Proposed Algorithm 

 
 

 

 

IX. RESULT ANALYSES OF PCA AND LBP ALGORITHMS 
 

1. TABLE I.  PCA & LBP ON FEI FACE DATABASE 

Subject DB Images Trainee 
Images 

RR% FMR% Avg.Verification Time 
[In Seconds] 

PCA LBP PCA LBP PCA LBP 

05 14 14 98.50 62.85 1.5 37.15 0.37 0.05 

10 14 14 95.71 70.00 4.29 30.00 0.25 0.05 

15 14 14 92.85 79.52 7.15 20.48 0.29 0.05 

20 14 14 89.64 64.64 10.36 35.36 0.32 0.05 

 
TABLE II. PCA, LBP AND PROPOSED ALGORITHM ON FEI DATABASE [FOURTEEN TRAINEE IMAGES] 

Subject DB 

Images 

Input 

Images 

RR% 

 

FMR% 

 

Avg.Verification Time 

[S] 

PCA LBP Proposed PCA LBP Proposed PCA LBP Proposed 

5 5 14 82.85 68.00 92.85 17.15 32.00 07.15 0.04 0.04 0.04 

10 5 14 75.71 65.00 90.71 24.29 35.00 09.29 0.05 0.05 0.06 

15 5 14 76.66 70.47 84.28 23.34 29.53 15.72 0.05 0.06 0.04 

20 5 14 75.71 69.64 84.64 24.29 30.36 15.36 0.06 0.06 0.07 
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X. CONCLUSION 

The different face recognition technique has been 

implemented using the hybrid technique of facial 

components. A novel approach has to be presented for face 

recognition, which creates a hybrid method by combining 

the LBP & PCA techniques. LBP has fastest execution time, 

so it is most suitable for real-time application. It is used to 

remove the illumination problem, but the problem is it 

works only on local regions of the image so that it cannot 

detain main features of large scale structures. PCA has a 

high accuracy rate, but it has illumination problem and pose 

problem. Here, we combine the advantages of LBP and PCA 

for a better result. The LBP and PCA two most commonly 

used methods are combined in a different way that increased 

recognition rate and decreased false match rate as well as 

not much more difference between verification times. 
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