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Abstract: 

According to estimates by the world Health organization, about 285 million people suffer from some kind of v isual disabilit ies of 

which 39 million are blind, resulting in  0.7 of the word population. As many v isual impaired peoples in  the word they are unable 

to recognize the people who is standing in front of them and some peoples who have problem to remember name of the person. 

They can easily recognize the person using this system. A  computer vision technique and image analysis can help v isually  

impaired people to recognize unknown persons. This system provides identity of the unknown persons .who is standing outside 

the home using face identification and spoofing detection system. This system also provide feature to add newly known people 

and keep records of all peoples visiting their home.  
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I.           INTRODUCTION 

 

The facial analysis can be used to extract very useful and 

relevant information in  order to help people with visual 

impairment in several of its tasks daily providing them with a 

greater degree of autonomy and security. Facial recognition 

has received many improvements recent years and today is 

approaching perfection. The advances in facial recognition 

have not been outside the People with disabilities. For 

example, recently it has an intelligent walking stick for the 

blind that uses facial recognition [5]. The cane comes 

equipped with a facial recognition system, GPS and Bluetooth. 

at the sight the face of any acquaintance or friend whose 

picture is stored on the SD card stick, this will v ibrate and give 

to Bluetooth headset through a necessary instructions to reach 

this person. The system works with anyone who is at 10 

meters or less. And thanks to the GPS, the user will receive 

instructions for reach wherever, as with any GPS navigator. 

However, in addition to the task of recognition today have 

biometric systems to deal with other problems, such as 

spoofing. In network security terms, this term refers to Using 

techniques through which an  attacker, usually with malicious 

use, it is passed by a other than through the falsification of 

data entity in a communication. Motivation of the p roject is to 

propose, build and validate an architecture based on face 

recognition and anti-spoofing system that both can be 

integrated in a video entry as a mobile app. In this way, we 

want to give the blind and visually impaired an instrument or 

tool to allow an ult imate goal to improve the quality of life 

and increase both safety and the feel of it  in  your home or 

when you interact with other people. The proposed 

architecture has been validated with real users and a real 

environment simulating the same conditions as could give 

both the images captured by a video portero as images taken 

by a person visually impaired through their mobile device. 

Contributions are d iscussed below: First an algorithm is 

proposed for the normalization face robust user as to rotations 

and misalignments in  the face detection algorithm. It  is shown 

that a robust normalizat ion algorithm you can significantly 

increase the rate of success in a face detection algorithm 

The organizat ion of this document is as follows. In Section 2 

gives literature survey, Section 3 gives details of system 

architecture. In Section 4 gives implementation details. 

Section 5 presents research findings and your analysis of those 

findings. Section 6 concludes the paper. 

 

II. LITERATURE S URVEY 

 

A. Facial Recognition oriented visual impairment 

The problem of face recognition adapted to visually impaired 

people has been investigated in their d ifferent ways. Below are 

summarized the work important, indicating for each the most 

important features that have been motivating development of 

the architecture proposed here. In [6] facial recognition system 

is presented in mobile devices for the visually  impaired, but 

meet ings main ly focused on what aspects as visual field 

captured by the mobile focus much of the subject. In [7] 

system developed facial recognition based on Local Binary 

Pattern (LBP) [8]. They compared this with other alternatives 

descriptor (Local Ternary Pattern [9] or Histogram of 

Gradients [10]) and arrived It concluded that the performance 

is slightly LBP superior, its computational cost is lower and 

representation information is more compact. As has been 

mentioned above, in [5] it has developed a system facial 

recognition integrated into a cane. In  none of these methods is 

carried out detection spoofing, making the system has a 

vulnerability high against such attacks. We believe it is a point 

very important especially in people with visual d isabilities. 

Moreover, none of the alternatives above mentioned is video 

porters oriented. 

 

B. Detection S poofing 

As none of the above has been studied spoofing detection to 

help people with visual impairment, we will discuss the   

results more significant as far as detecting spoofing          

refers. There are many different methods for detecting 

spoofing. However, one o f the key factors in  an application 

that must run in real time and in a device Embedded is what 

the method be computationally  lightweight. Most algorithms 

or proposed are very complex and are therefore unfit for real, 
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or do not use conventional imaging environments (eg 

multispectral o r thermographic) [11]. The algorithms based on 

the analysis of micro -textures offer good result with a 

relatively low computational cost. In [11], the algorithm has 

been applied to the detection LBP Spoofing applying the 

operator at different scales. In  [12], several variants of the 

LBP operator are also analysed to detect spoofing. In [13], 

also apply the LBP operator with Support Vector Machines 

(SVM) for detecting spoofing. Both [12] and [13] used a 

division of the facial region in 9 regions (3x3 regions), it is 

commented that the number of divisions that has generated 

better results. Then apply the LBP operator in each of the 

regions and concatenate the histogram generated. This factor 

will be taken into account our architecture when generating 

the histogram LBP. 

 

III. METHODS  AND MATERIAL 

Figure 1 shows the architecture diagram of the system. 

 

A. Face Detection 

The face detector proposed by Viola & Jones [14] is 

commonly used to track the face of what over time.  This 

detector has good results when the face is practically front, 

however, you can deal when rotations are presented from 45 

degrees in both the vertical and in the horizontal axis. Is also a 

face detector, i.e not tracking face over time (not the algorithm 

more suitable for monitoring or tracking facial). 

In addition, it is common that they are false positives or 

multip le overlapping detections at the same face in the so that 

 

 
Figure. 1.System Architecture  

 

The algorithm has to proceed. Therefore it  is a  robust 

algorithm necessary to track face over t ime.  In o rder to solve 

the difficulties mentioned above, it is proposed combine three 

facial detectors in the first frame or when one side is lost and 

is looking for a new appearance. Each detector is based on the 

algorithm Vio la & Jones previously discussed. Thus, three 

detectors are trained: a front detector, a left profile and 

detector right profile. The result of apply ing the algorithm 

Vio la & Jones to a facial image corresponding to detections as 

rectangles. In case several facial detectors detect a face, the 

minimum region that includes both rectangles is created. The 

next step of the algorithm is the treating in profound these 

possible detections. 

 

B. Monitoring and facial normalization 

The next step corresponds with face t racking (tracking) and 

normalizat ion of the facial region.  The algorithm Vio la & 

Jones only find the positions of the faces in the image that 

correspond to rectangles. This It is not sufficiently 

accurate, or it may include in the rectangle detection pixels 

that do not correspond to Villan FERNÁNDEZ et al facial 

region, especially in the corners of the rectangle. For the Thus, 

a normalization algorithm is necessary. It is quite common in 

facial processing algorithms use a skin detector to build  a map 

of skin then serve to normalize the facial region [19].  Without 

However, these detectors are not very robust to changes 

lighting. It is also very common to use technical Active 

Appearance Model (AAM) [20] to detect main characteristic 

points of the face. However, an AAM based detector is not 

very robust, especially in low - resolution images [21]. That is 

why in this publication, it is proposed:  

(1) Facial algorithm standardization and  

(2) An algorithm face tracking to solve problems before 

commented. Facial normalization algorithm is needed to deal 

with the pose, rotation, scaling and inaccuracies face 

located. This algorithm is based on the algorithm proposed in 

[15] but modified  for the entire region facial needed to 

proceed after both recognition facial as to detect 

spoofing. Below summarize the main points of the algorithm 

standardization. 

 

1) Normalization algorithm facial 

The main steps are discussed algorithm. Once the face has 

been detected, applies one robust detector based on facial 

features "Deformable Models Parts" (DPM) [21]. Output 

detector estimates corresponds to locations for a set of 

characteristic points on the image: corners o f the eyes, corners 

of the mouth and nose. With the purpose of calculating the 

deflection angle of the face, calcu lates a regression line using 

the four points the eyes. Then the faces are rotated and aligned 

so that the eyes always they are at the same coordinates in the 

final image. Then the facial reg ion is calculated above and 

under the eyes, so that only relevant informat ion is processed 

in the following steps of the algorithm. Through This 

normalizat ion algorithm have found that the rate from 

recognition can increased significantly. Applying to the case 

of recognition glasses for example, we have obtained an 

improvement of 1.55%.  

 

 
 

Figure.2. The normalization algorithm takes into account 

the rotation and performs a correction and normalization 

of the facial region. 

 
2) Face tracking algorithm 

To track faces along the time tracking algorithm is used very 

robust and newly published you're getting very good results. 

For the first frame rectangle is used to wraps the set of facial 

features returned by the detector. In case of several faces, is 

made the face tracking occupying more space in the image, as 

it is supposed to be the principal.  This algorithm tracking 

tracks over time. The exit tracking algorithm is then used in 

the rest of frames and normalization algorithm is applied 

before commented. 
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C. Feature extraction by LBP 

First we discuss what the operator LBP and second discuss as 

applied said operator for extracting facial features both facial 

identification as to detect spoofing. 

 

1) Operator LBP and enhancements to that  Operator 

Local Binary Pattern operator (LBP) [23] is a type of operator 

is typically used for classificat ion issues. Is a powerful 

operator in everything related to the topic texture 

classification? That operator was introduced in 1996 as a 

method for synthesizing  level structure gray images. The 

operator takes account of a local neighborhood of pixels 

around a central pixel.  TO umbraliza then the pixels of the 

neighborhood with the value the central pixel and us es the 

result as a binary number as  a descriptor for that neighborhood 

and so on for the entire image. It was orig inally proposed for a 

3x3 neighborhood, with 8 bits to encode the values binary, 

since it is precisely 8 neighboring pixels. Formally the LBP 

operator has the following form: 

 

 

 
 

Figure .3 : Operador LBP Original (Basico) 

 

 (,) = 2 - (1) 

where p here runs the 8 neighbours with respect to centre 

pixel c, g c  g p  are the gray level values in c and p Y: () = 1, ≥ 

0 0, (2) 

The encoding process the original operator illustrated in Fig. 

3. Figure 3. Original LBP Operator (basic). The operator was 

later extended to incorporate neighbourhoods of pixels of 

different sizes, thereby making therefore possible to deal with 

the textures at d ifferent scales [24]. This fact is denoted by (P, 

R) where P represents the number of sampling points (i.e. the 

number of neighbours equivalent spaced around the centre 

pixel) and R represents the radius neighborhood. When the 

positions of the points sampling do not correspond to integer 

locations on the image, bilinear interpolation technique is 

used. In the Fig. 4 is an example of a circular radius type 

(8.2). The implementation of this Circular LBP (LBP P, R) 

taking as follows:  

 

 
 

Figure.4. The circular operator (8.2 ). The pixel values are 

Bilinear always interpolated to the sampling point does not 

overlap in centre of a pixel. (,) = 2 - (3) 

 
 

Another extension to the original operator defined as patterns 

uniforms [24]. A LBP pattern is uniform when it contains as 

two bitwise transitions from 0 to 1 or vice versa seen as a bit 

circular chain face one of the bosses. For example, patterns 

00000000, 00011110 and 10000011 are uniform. The concept 

of uniformity is a very important concept in the methodology 

of LBP, as it  represents structural information of primit ives 

such as be the edges or corners in the image. A lthough there 

are only 58 uniform patterns of 256 possible patterns 

considering a neighborhood of 8 pixels near the 90% of 

employers in the facial region are unifo rm. Is by these uniform 

patterns that can be used to reduce considerably the 

dimensionality of the data handled without losing too much 

informat ion. To refer to patterns uniforms, the following 

notation is used: 

 
2) Feature extraction by LBP operator for facial 

identification and detection of spoofing  

With the aim of ach ieving an efficient algorithm, sturdy and 

computationally light, were investigated why different 

descriptors and operators could be applied to represent 

efficiently the facial region. After making a deep research, 

analyse the state of the art and do some tests           

Preliminary, it concluded that the operator LBP It produces 

excellent results in both recognition facial and detecting 

spoofing. Furthermore, it is an operator computationally 

lightweight. Last but not why least, is computed only once the 

operator, as the extracted in formation from the facial region 

through LBP operator is shared by both modules. After 

labelling the image by applying  the LBP operator, a  histogram 

of the image labelled f l (x, y ) can  be define like: =, (,) =, = 0, 

- 1 (4) 

 

 
 

Where n represents the number of different values produced 

by the operator and LBP: = 1, = 0, (5) 

 

 
 

For efficient representation of facial in formation, features 

extracted by LBP operator should have spatial 

informat ion. That is why the image It is divided into m regions 

{R 0, R 1, R m-1}. In this way, the basic histogram described 

above can extend in  It is known as a "histogram spatially 

enhanced" [8], which he is capable of encoding both the 

appearance and spatial relationships of the various facial 

regions. East new histogram is defined as: =, (,) = (,) ∈ (6) 

Where I = 0, n-1, j = 0, m-1. The histogram thus serves to 

describe the normalized face region having it has three levels 

of locality: h istogram tags  Contain informat ion about patterns 

pixel level, these labels are taken into account to create 

histograms regions and in a last level, all these histograms 

concatenated to achieve a global histogram.  

 

D. aggregator generation information and audio 

In order to minimize the amount of in formation which it 

provides the user and it is as reliab le as possible, the results 

are provided to the user analysing a set N of certain 
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frames. Thus, the system analyses the last N frames and that 

the tracking algorithm detects the presence of a face, system 

provides the user with the informat ion the facial detection and 

spoofing system. After several tests and after analysing several 

publications [7], has concluded that a number reduced rate of 

frames (N = 5) is sufficient to minimize the amount of 

informat ion provided to the user and also provide a quick, 

accurate and reliab le informat ion user. In the case of use of the 

mobile application (see Section V), furthermore, it p rovides 

audible status information the tracking in order to help users 

"find" the person who is speaking. In the case of video entry 

(see Section V) this is not necessary, because the face 

detection system does not depend on the visually impaired 

person and there are usually no problems to locate and track 

the face in the images captured by the video intercom.  

 

IV. IMPLEMENTATION 

 

The system proposed here has been developed in Java with 

swing framework implementation. We used laptop in-built 

hardware as webcam, speaker, mic etc.  

 

A. Implementation should use video portero 

The objective it  is to develop an application that can be 

included in door intercoms. Since the Java language is one of 

the more portable and with better yields of capacity and 

computing speed, implementation developed is perfectly 

portable to a device embedded without making changes 

to the system only. 

 

B. Implementation should use s peaker to indicate visually 

impaired person. 

Given the modularity of the system, the next step was  to carry 

the LBP algorithm. Each frame with face is processed by 

algorithm to identify person from database if person is 

predicted then the name of person in database is  given as input 

to speaker. The speaker output will help the visually impaired 

person to identify that person. Thus the application would help 

these people to their daily interactions with other people  

 

V. RES ULT 

 

A. Experimental Setup:  

 

(1)All Equipments required are as fo llows: 

o Intel i3-CPU running at 2GHZ  

o 4GB RAM and 500GB HDD  

o OS windows 64bit. 

o Webcam/Camera Min 3 to 5 mp  

o Speaker with mick 

 

(2) In o rder to validate system in an environment as realistic as 

possible, we decided to perform the tests at outside the 

entrance door. Users are usually stand at a few d istance from 

camera then will captured video stream. The face Detection 

program detects faces from v ideo stream using a cascade 

classifier. Captured image will stored in database. Once face is 

detected it will recognized using temporary image of detected 

face using LBP algorithm. The captured image will compared 

with image present in database .if person is known or 

identified then the name of person pronounced using speaker 

which is done with help of te xt -to-audio. If the identity of 

person is not present in the database then system will ask for 

name. The audio and captured image will be stored in 

unknown person database. With the help of unknown person 

database admin can detect spoofing.   

A. RES ULTS  

 

Images Per Person Recognition Rate  

1 0.15 

3 0.3 

6 0.6 

8 0.75 

10 0.88 

 
Figure. 5. Graphical Representation of Result. 

 

VI. CONCLUS ION 

 

The main aim of the system is to develop an automated system 

using a computer vision techniques and image analysis which 

can be helpfu l for visually  impaired peoples as well as those 

peoples who have problem to remember identity of person. 

This system provides safety to visually impaired peoples from 

crimes. Thus we will be implementing face recognition and 

face spoofing detection System for visually impaired peoples. 

So, visually impaired peoples are more immune to such crimes 

they faces the many problems in the real environment. For this 

purpose, security is provided by this system. This will more 

beneficial for visually impa ired people. 
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