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Abstract: 

Automatic facial feature extraction is one of the most important in computer vision. It is a necessary step in facial 

alignment, face recognition, face detection, facial image compression and automatic image morphing. The main purpose of this 

paper is to track a fixed environment capture system’s health status continuously and giving proper instructions to the user before 

doing further processing. Here we verify, grade and quantify the quality of captured Image using the parameter like facial 

alignment .This grading helps in maintaining the capture consistency across time periods.   To study and implement the Facial 

alignment check by verifying the profile placement (front, left, right) and giving instruction to user if the profile placement is 

wrong. To implement this first identifying some facial features like nose, lips etc using image processing techniques based on the 

position of the extracted objects, we will know the profile information. By using the Feature extraction method only extract the 

objects like nose, eyes and lips here. Feature Extraction places an important role in Facial alignment, this can be done by using 

Haar classifiers. This method is to accurately and rapidly detect features like eyes, nose, lips within an image. This technique can 
be adapted to accurately detect facial features. However, the area of the image being analyzed for a facial feature needs to be 

regionalized to the location with the highest probability of containing the feature. By regionalizing the detection area, false 

positives are eliminated and the speed of detection is increased due to the reduction of the area examined. 
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I.INTRODUCTION 

 

Human facial features play a significant role for face 

recognition and Neurophysiologic research. According to 

studies it is determined that eyes, mouth, and nose are 

amongst the most important features for facial alignment 
and recognition.  Facial alignment mainly uses feature 

extraction for verifying the profile placement (left, right). 

Recognizing someone from facial features makes human 

recognition a more automated process.  

Basically the extraction of facial feature points 

(eyes, nose and mouth) plays an important role in many 

applications, such as facial alignment, facial recognition, 

face detection, model based image coding, expression 

recognition, facial animation and head pose determination. 

In the past whenever we take a capture from a fixed 

environment system there is a need of manual effort to give 
instructions regarding facial alignment. Example if the 

person places left profile instead of keeping right or front 

profile. This can be more formulated to the future vision 

without interception of human or manual effort. The 

machine can be designed in such a way that highly 

intelligent system. This can be implemented by identifying 

the facial features, based on these feature located 

information we define the profiles. 

 

II OVERVIEW OF THE SYSTEM 

In the proposed technique a method is used for 

facial alignment is extracting the facial features using the 
Haar cascades. Finally detecting the facial profile for facial 

alignment is to quantify the quality. 

 
ALGORITHM 

STEP1: By taking the input image and cascade xml file for 

eye, nose and lip as input. 

STEP2: The Feature Extraction is done based on Adaboost 
Algorithm.  

ADABOOST LEARNING PROCEDURE 

Viola and Jones developed a reliable method to 

detect objects such as faces in images in real-time. An 

object that has to be detected is described by a combination 

of a set of simple Haar-wavelet like features. The sums of 

pixels in the white boxes are subtracted from the sum of 

pixels in the black areas. The advantage of using these 

simple features is that they can be calculated very quickly 

by using “integral image”. An integral image II over an 

image I is defined as  

 
Also it is shown that every rectangular sum within 

an image can be computed with the use of an integral image 

by four array references. A classifier has to be trained from 

a number of available discriminating features within a 
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specific sub window in order to detect an object. The 

possible positions and scales of the five different feature 

types as shown in Fig. 1 produce about 90,000 possible 
alternative features within a sub window size of 24x24 

pixels. This number exceeds largely by the number of pixels 

Therefore, a small set of features which are the best describe 

of the object, has to be selected. Adaboost is a technique to 

select a good classification functions, such that a final 

“strong classifier” will be formed, which is in fact, a linear 

combination of all weak classifiers [10]. In the general 

context of learning features, each weak classifier hj(x) 

consists of one single feature fj(x) as seen in (2) where Ө j is 

a threshold and p j a parity to indicate the direction of the 

inequality. 

 
The description of Adaboost algorithm to select a 

predefined number of good features given a training set of 

positive and negative example images is shown in Fig2. The 

Adaboost algorithm iterates over a number of T rounds. In 

the each iteration, the space of all possible features is 

searched exhaustively to train weak classifiers that consist 

of one single feature. During this training, the threshold j 

must be determined for the feature value to discriminate 
between positive and negative examples.  

Therefore, for each possible feature and given 

training set, the weak learner determines two optimal values 

(thresholds), such that no training sample is misclassified. 

For each weak classifier hj(x), the error value ej will be 

calculated using misclassification rate of all positive and 

negative training images. It gives each feature hj(x) trained 

with its respective error value e j which is between 0 and 1. 

1) Input: Training examples (xi, yi), i = 1...N with positive 

(yi=1) and negative (yi=0) examples. 

2) Initialization: weights 
with m negative and l positive examples 

3) For t=1,..., T 

    a) Normalize all 

weights 

 

 

   b) For each feature j train classifier hj with error 

                                               

 
c) Choose ht with lowest error ε t 

 
d) Update weights 

 
 

where ei =0 if i x is correctly classified and ei =1 otherwise 

and 

 
4) Final strong classifier: 

 
 This algorithm is used to select the sets of weak 

classifiers to form strong classifiers from all possible 
features types.  

The best feature ht(x) which is found with the 

lowest error rate εt , will be selected as the weak classifier 

for this 1/T iteration. After that the best weak classifier is 

selected, all training examples are reweighted and 

normalized. Therefore in the next round the algorithm can 

concentrate particularly on those examples that were not 

correctly classified. At the end, the resulting strong 

classifier is a weighted linear combination of all T weak 

classifiers. 

CASCADE OF BOOSTED CLASSIFIERS 

This section describes an algorithm for 
constructing a cascade of classifiers which drastically 

reduces the computational time. The main idea is to build a 

set of boosted classifiers which are smaller, but more 

efficient, that reject most of the negative sub-windows while 

detecting almost all positive instances. Input for the cascade 

is the collection of all sub-windows also called scanning 

windows. They are first passed through the first layer or 

stage in which all sub-windows will be classified as faces or 

non faces. The negative results will be discarded while 

remaining positive sub-windows will trigger the evaluation 

of the next stage classifier. The sub windows that reach and 
pass the last layer are classified as faces.  

Each stage actually consists of only a small number 

of features. In the early stages, with only small number of 

selected features it is possible to determine the existence of 

a non-face. On the other hand, determining the presence of a 

face usually needs more features. Therefore, the trained 

cascade of classifiers usually has an increasing number of 

features in each consecutive stage until its last layer and 

become increasingly more complex.  

During the training of cascade classifiers, the 

number of features per stage was driven through a “trial and 

error” process. In this process, the number of features was 
increased till a significant reduction in the false positive rate 

could be achieved. More features were added until the false 

positive rate on the each stage achieving the desired rate 

while still maintaining a high detection rate. At each 

training stage, the false positive images from previous 

stages are added to the sets of negative or non-faces images 

and this set of images is used as negative images in the next 
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stages training. The Cascade of Adaboost Classifiers is 

shown in below figure  

 
Figure: Cascade of Adaboost Classifiers 

STEP3: Choose the best eye, nose and lip box using co-

ordinate system. 

In previous the face features extraction is done but 

there we will get the more number of extra boxes on face. To 

remove the extra feature box need choose the best box. In 
this choose the best box by considering the certain area 

based on geometrics of co-ordinate system. If the box is 

present in the certain area then that box will selected as the 

best box. By this way we will remove the extra feature box. 

The rectangle box is the selected area for eye feature 

shown in below  

 

 

 

 

Figure: choose the best rectangle Eye box 

From the figure 4.5 the best box selection from all false 

boxes can be explained in figure 4.6 where by taking the two 
inputs i.e., Facial image and Cascade Xml file of eye. In this 

select the particular area for the eye in order to detect the 

best eye box from all false boxes. The area or region 

information briefly explained in the code, depends on area or 

region best rectangle eye box is detected.   

  The selected area for nose feature is shown in below figure  

 
Figure: select the area of the Nose feature 

If the nose feature is detected within the rectangle box 

that nose feature box is selected as the best box. If the nose 

feature box is detected outside the rectangle box, that box 

will not detect. 

 

 
Figure: choose the best rectangle nose box 

From the figure the best box selection from all false 

boxes can be explained in figure 4.8 where by taking the two 

inputs i.e., Facial image and Cascade Xml file of nose. In 

this select the particular area for the eye in order to detect the 

best nose box from all false boxes. The area or region 

information briefly explained in the code, depends on area or 

region best rectangle nose box is detected 

 

The following the code which is show below is Lip 

feature extraction. The selected areas for lip feature is shown 
below. 
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Figure: Selected areas for Lip feature 

  If the lip feature is detected within the rectangle box 

that lip feature box is selected as the best box. If the lip 

feature box is detected outside the rectangle box, that box 

will not detect. 

  
From the figure the best box selection from all false 

boxes can be explained in figure 4.10 where by taking the 

two inputs i.e., Facial image and Cascade Xml file of lip. In 

this select the particular area for the eye in order to detect the 

best nose box from all false boxes. The area or region 

information briefly explained in the code, depends on area or 

region best rectangle lip box is detected. 

Feature Extractions (Eye, Nose and Lip) from Facial 

Images 

 The Feature extractions (Eye, Nose and Lip) from 

facial image are shown below. In this the feature areas 
extracted boxes for are shown for eye, nose and lip. 

 
Figure: Selected areas for eye, nose and lip feature 

From the figure the best box selection for eye, nose 

and lip from all false boxes can be explained in figure where 

by taking the two inputs i.e., Facial image and Cascade Xml 

file of eye, nose and lip. In this select the particular area for 

the eye, nose and lip. In order to detect the best box for eye, 

nose and lip from all false boxes. The area or region 

information briefly explained in the code depends on area or 

region best rectangle boxes are detected. 

 
Figure: Feature Extractions (Eye, Nose and Lip) from Facial 

Images  

STEP4: The final stage is facial alignment using Geometric 

coordinates 

2 FACIAL ALIGNMENTS 
After choose the best box of the face feature, we 

set condition that coordination of eye, nose and lip to detect 

the right profile. The Feature Extraction is shown in below 

figure 5.1. 



International Journal of Engineering Science and Computing, May 2016           6289                                                                http://ijesc.org/ 

 
Below the flow chart show that we start the 

program and give input facial image. This facial image can 

be extracted and choose the best box. The condition will be 

check that facial image is front or not. If the condition is true 

our message box will display the front profile otherwise 
another condition will be check that side profile is right or 

not. If the condition is true our message box will display the 

right profile otherwise our message box will display the left 

profile. 

 The below flow chart gives the 

conditions for checking the profile, take input image as 

Facial image for that need to send face box.  

 
Figure: Flow chart for Facial Alignments 

 
Figure:  Facial alignment output 

The above output is the console application. We can 

also run this code in the window form we will get output in 

another form which shows below figure 5.4. 

 
Figure: Facial alignment Message box 

  

3.0   RESULT ANALYSIS  In the below 
figure it is easily observed that the features like eye, nose 

and lip from face among all false boxes. 

 
Figure: Feature Extractions from Facial Images 

Facial Alignment for Front Profile 

 In order to detect the profile from the below figure 

6.2(a) first need to load the image and the radio button gives 

the selection profile. If you click on the detected profile 

automatically it will detect the profile of loaded image.  

 
Facial Alignment for Front Profile 

 The loaded image is frontal face and in order to detect 

the profile of  loaded image select the profile using radio 

button and click on detect profile it automatically gives a 
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message box in the below figure 6.2(b). From the loaded 

image it is Frontal face and user selection is Left both are 

mismatched then the message box displays like “YOUR 
SELECTED PROFILE IS MISMATCHED PLEASE 

PLACE THE LEFT PROFILE”. 

 
 Figure: Facial Alignment Check for Front Profil 

Facial Alignment for Left Profile 
 The loaded image is frontal face and in order to detect 

the profile of  loaded image select the profile using radio 

button and click on detect profile it automatically gives a 

message box shown in below figure 6.3(a). From the loaded 

image it is Frontal face and user selection is Front both are 

matched then the message box displays like “YOUR 

SELECTED PROFILE IS FRONT AS USER INPUT”. 

 
Figure: Facial Alignment check for Left Profile 

Facial Alignment for Left Profile 
 The loaded image is Left face and in order to detect the 

profile of loaded image select the profile using radio button 
and click on detect profile it automatically gives a message 

box like shown in below figure  

 
Figure: Facial Alignment Check for Left Profile 

Facial Alignment for Left Profile 

 The loaded image is Left face and in order to detect the 

profile of loaded image select the profile using radio button 

and click on detect profile it automatically gives a message 
box shown in below figure 6.3(c). From the loaded image it 

is Left face and user selection is Right both are mismatched 

then the message box displays like “YOUR SELECTED 

PROFILE IS MISMATCHED PLEASE PLACE THE 

RIGHT PROFILE”. 

 
                                         Figure 6.3(c): Facial Alignment 

Check for Left Profile 

 

Facial Alignment for Right Profile 

 The loaded image is Left face and in order to detect the 

profile of   

loaded image select the profile using radio button and click 

on detect profile it automatically gives a message box 

shown in below figure 6.4(a). From the loaded image it is 

Left face and user selection is Left both are matched then 

the message box displays like “YOUR SELECTED 

PROFILE IS LEFT AS USER INPUT”. 
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Figure: Facial Alignment for Right Profile 

4. Performance Analysis 

NO.OF 

POSITIV

ES 

NO.OF 

NEGATIV

ES 

HIT

S 

MISSE

D 

ACCCURA

CY (%) 

875 1750 835 40 95.4% 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 


