
  © 2019, IJCSE All Rights Reserved                                                                                                                                        179 

International Journal of Computer Sciences and Engineering    Open Access 

Research Paper                                             Vol.-7, Issue-8, Aug 2019                               E-ISSN: 2347-2693 

                 

A Novel Feature Extraction Method for Texture and Shape Analysis of 

Face Makeup Database 
 

Rohita Singh
1*

, Monika Raghuwanshi
2
 

 
1,2

Department of Computer Science, BHABHA College Bhopal, India] 
 

Corresponding Author: singhrohita@gmail.com 
 

DOI:   https://doi.org/10.26438/ijcse/v7i8.179184 | Available online at: www.ijcseonline.org 

Accepted: 13/Aug/2019, Published: 31/Aug/2019 

Abstract— Human face images are very important for the identity of human faces and used for many applications such as 

authentication, or medical fields for analysis. The face retrieval and detection from the large database is a difficult problem. It 

becomes more challenging in the presence of makeup on the faces. Makeup is done in the different parts of the face such as 

lips, eyes, or on cheeks. Therefore, it is required to first detect the makeup on the image and then use efficient face recognition 

method. In this paper a novel texture and shape based feature extraction methods are presented using the wavelet based feature 

fusion for the efficient face recognition. The goal is to recognize the quarry face within the image database. The detection 

algorithm is very simple and fast to work for large databases. First a random quarry image is picked from database then 

features are extracted from both quarry and template images. Method first resizes the quarry and template images and then 

calculates features in RGB domain. For the texture analysis the Local Ternary Pattern (LTP) based feature are adopted in place 

of Local binary pattern (LBP). For feature enhancement the wavelet based fusion of lower and upper LTP patterns are 

proposed in the paper. Method is calculated and compared for images with and without makeup. To analyze the shape features 

Histogram of Gradient are plotted. The performance of our proposed feature extraction is tested using the Face images of 

man’s  and women’s with heavy and light makeup and also without makeup.  
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I. INTRODUCTION  
 

It is observed that, efficiency of the many face recognition 

systems degrades under the presence of the facial makeup on 

the human face. During feature based matching methods a 

quarry face image is picked and compared with the template 

face image in database. It is done by the features like Texture 

[10]; Shape [1] or Statistical color [5] based parameters to 

improve the efficiency of face recognition [1],[3]. The basic 

block wise processing steps of the makeup face image 

retrieval is shown in the Figure 1. Face recognition is a three 

step procedure. It can be seen clearly from the Figure that 

quality of the feature extraction is the prime factor for 

improving the efficiency of face detection system and it must 

be excellent. The current paper focused on detection of the 

facial makeup which can be further used for improving the 

efficiency of the Face recognition systems. By using this 

approach one can retrieved their desire Face image from the 

database based on visual and local content. Face recognition 

is widely used for applications Viz. data mining, person 

identification [2],[4],[5], real time video surveillance 

applications. In this paper it is proposed to extract the 

features by considering the local context to achieve the more 

accurate extraction efficiency. Method initially takes the face 

images and template images from database, compute feature 

extraction and then the matching techniques are used for 

detecting or matching the desired images with increased 

efficiency. The wavelet based feature fusion is used for 

feature enhancement. There are different kinds of features of 

image used to represent or match the desired quarry images. 

The Reference makeup images are shown in the Figure 2 

below. 
 

 
Figure 2 Reference makeup series images taken from [3]

 

 

 

Figure 1 Block diagram of the facial makeup detection process 
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Remaining paper is organized as follows: Section II present 

the classification and reviews of the existing face makeup 

detection methods and their challenges. In section III various 

challenges of the feature extraction and face recognition 

methods are addressed. In section IV the basics feature 

extraction methods are described.  Section V few 

experimental results are presented. Section VI gives 

conclusion and future work.  

 

II. LITERATURE REVIEW  

 

Different kind of makeup methods have been used and 

applied on the different face regions. Makeup can be 

classified as categories of Light makeup or Heavy makeup. 

In the light makeup the applied colour is correspond to 

natural skin, lip and eye colors. In the case of heavy makeup, 

the red or dark lips are strongly visible to human.  Neslihan 

et al [1] proposed an efficient method for the makeup 

detection using the texture and shape features for the 

detection. The method seams to improve the efficiency and 

to minimize the computation cost but slightly complex. 

Cunjian et al [2] have presented an automatic method using 

Gabor wavelet feature descriptor for shape and LBP 

descriptors for the texture detection.   

 

Classification of Face Detection Methods 

There are many existing methods of face detection and 

feature extraction. Broad classification of the face detection 

methods are shown in the Figure 3. 

 

Figure 3 Classification of face detection methods 

 

Paresh Rawat et al [5] have presented a global method of 

CBIR based on statistical soft computing methods. They 

have used HSV space and RGB space for the CBIR retrieval 

of true colour images.        

 

Syed et al. [3] uses content based image retrieval based on 

study of texture and colour information between different 

facial parts and show that method improves verification 

performance in presence of facial makeup. As per the 

observation experiments are conducted on the two most 

challenging and unconstrained datasets containing images of 

female subjects. The datasets include variations in facial 

pose, illumination, expression, and image resolution. 

 

Zhang, et al has proposed a comparative study of the Local 

derivative pattern (LDP) and the Local Binary Pattern (LBP) 

for feature extraction. The paper uses application in the face 

recognition with implementation of high-order local pattern 

descriptor. They efficiently used LBP method. 

 

Histogram of Oriented Gradient (HOG) was proposed by et 

al. [1] for object detection used for computer vision and 

application in image processing for feature descriptor.. 

Method composed of local gradient direction histograms and 

hog feature are combined with SVM classifier. Paresh et al 

have used the soft computing techniques for CBIR template 

images. Summary is shown in Table 1. 

 

In general it is found that global featu4res are prone to the 

background and noise especially when object is partially 

occluded or under the presence of geometric distortion 

[1],[6],[8]. It is difficult for only global method to establish 

effective image matching. While, local features are 

independent of image scaling, rotation and translation. These 

features are used for local texture matching. 

           

III. CHALLENGES OF FACE DETECTION 

 

The accuracy of any makeup detection for face recognition 

depends on various technical challenges major aspects can be 

listed as:  

 Previously LGBP and HOG descriptors were 

combined to be used for makeup detection. LBP is 

simplest texture method and does not give the edge 

based features.  

Table 1 Comparison of the existing Face recognition Systems 
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 The experiments are conducted on three challenging 

datasets, which include variations in facial pose, 

illumination, expression, and image resolution. Two 

of these databases (YMU and MIW databases) were 

proposed in [7],[9] and the remaining database 

(FCD database) was proposed in [8].  

 In [8], FCD database was used to analyze the impact 

of makeup on face recognition. In this study, it is 

the first time that FCD database is used for facial 

makeup detection purposes. The results of this study 

show that FCD database is more challenging 

compared to YMU and MIW databases. 

 Since FCD database [8] provides annotation for non 

makeup, slight, intermediate and heavy makeup, it 

is the first time that the classification accuracy of a 

makeup detector is evaluated for multi-classes. 

 The facial makeup detection approach is required to 

design which significantly outperforms over the 

state-of-the art face detection methods. 

 The existing feature based methods are either 

inefficient for face makeup detection or are 

computationally too complex. 

 

Therefore the goal of current study is to design an efficient 

method for face based attendance monitoring system. In this 

study, texture analysis is applied using LTP as the same 

experiments of [1],[11],17] using our wide images classes. 

Hence an almost exact comparison with the study [1] was 

possible. The results of this comparison show that the 

selected descriptors in our study (LGBP and HOG) are more 

appropriate for makeup detection compared to the descriptors 

selected in [1],13],[14] 

 

IV. FEATURE EXTRECTION METHODS 

 

In this section, we will introduce some widely used 

techniques for extracting colour, texture, shape and spatial 

relationship from images. There are many feature descriptors 

used for texture and shape identification. Here we are 

focussing on the two basic descriptors. 

 

Texture analysis  

There are different methods were designed for the image 

texture analysis or texture feature extraction. In this paper 

two unique and widely used texture feature methods are 

described. The texture of the image gives the information 

about its background and objects also thus are very useful in 

the image detection and recognition applications. Thus these 

texture based features are considering for current study in 

this paper.   

 

1. LGBP Method: The LGBP means Local Gabor Binary 

Patterns. In this technique the magnitude of brightness values 

are encoded using the LBP operator on the Gabor features 

matrix. The original LBP [13,[17] labels the image pixels 

using the thresholding with 3x3 neighbourhood of every 

image pixel at the canter value as a binary number. LGBP 

method is used for texture identification of Facial images. In 

this paper local features are extracted by the Local binary 

pattern (LBP) [14].  

 

The LBP features have two main benefits as they are 

grayscale and rotation invariant in nature. LBP is capable of 

representing the local extracted textures features. The Local 

Binary Pattern LBP computes the relations among the pixel   

and there neighbouring pixels. Method uses the thresholding 

for encoding to allow binary detection of patterns/ texture 

features. The simplicity of LBP feature method forces its 

uses in texture analysis and matching.   

 

LBP is binary code used to represent the local texture 

patterns of a face image. The center gray value of mask of 

size 3x3 is used as threshold for generating the binary pattern 

in the local neighbourhoods. The LBP process is shown in 

the Figure 4 sequentially. In order to threshold the pixels 

greeter then center pixel value in neighbourhood are allotted 

as 1 or else as 0. 

  

 
Contrast: C=(6+7+8+9+7)/5 – (5+2+1)/3 = 4.7 

Figure 4 Process of LBP Calculation 

 

2. LTP Method:  

The method of texture feature extraction is named as Local 

Ternary Pattern (LTP) method. The procedure of calculating 

the LTP features for the mask size of 3 x 3 is shown n the 

Figure 5 a).    

 

In this process the threshold is taken as t. Therefore, the 

window range assign to the current pixel is taken as to with c 

as intensity of middle pixel in mask. The method of LTP is 

similar to the LBP but it is different in the sense that it gives 

me a three value windowing mask. During the process the 

upper and lower LTP pattern are used.  During upper pattern 

the 1’s are quantized to the 1 and -1 is quantized to the value 

0’s and vice versa for the lower LTP. Then LTP value is 

calculated. 

 

The comparison of the LBP and LTP feature generation 

method is given in the Figure 5 b).from Figure 5 b) the 

process of the upper and lower feature extraction became 

very clear.  
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It can be observed from the Figure 5 b) that, LBP is single 

stage and dual valued system while LTP is dual stage and 

three value system as 0, 1 and -1. Thus LTP offers better 

edge representations.  

 

The only limitation of the LTP method is that it is slightly 

time taking as it performs the computation twice the time 

then LBP. Therefore it is required to design the fast and 

efficient method using LTP features. 

 

 
a) Local Ternary Pattern 

   
b) LBP vs. LTP 

Figure 5 Texture extraction procedures a) LTP b) comparison 

of LTP and LBP methods   

 

Shape analysis  

For the shape analysis Histogram of Gradient (HOG) method 

is widely used. This method is used to describe the objects 

shapes as the edges forms and there orientations.  

 

HOG Method: The HOG stands for Histogram of Gradients. 

HG is basically a dense feature extraction method used for 

extracting the image features. The meaning of dense is that it 

is capable of extracting features for all pixels or locations 

within the image. This descriptor is used for the shape 

identification.  

 

To compose the HOG, the histograms of each pixel within a 

cell casts the weighted votes, by using the gradient L2 

norms, for histogram channel based on orientation.  

Primarily the HOG method captures the shape of any 

structures in the region using the gradients information. 

Method divides an image into small 8x8 pixels cells and 

blocks of cell size of 5x5. Every cell is having a flat number 

of gradient orientations as bins. 

 

The effect of the makeup is different in the different color 

components as clear from the Figure 6 presenting the RGB 

component of makeup images. The Red color may have 

maximum possibility to represent the makeup changes. Thus, 

this paper uses red space for feature adoption.  

 

 
a) Original Tri Color image b) Red Component 

 
c) Red Component d) Red Component 

Figure 6 the comparison of RGB component and Makeup 

effects.  

 

V. RESULTS AND DISCUSSIOMS 

 

Section presents the results of extracted features from the 

different methods are presented for comparison. The few of 

the template database images are shown in the Figure 7 for 

the two distinct classes. It can be observed that the template 

images in each class are of different colours and features and 

true colours. 

  
Figure 7.Two class of the sample images of makeup images 

used for database each row of the figure representing the one 

class of images with different makeup and poses. 
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Texture Features Results  

Some of results based on texture features are shown in the 

Figure 8. It can be observed that the LBP features are 

different for every image and give the information about the 

texture of the image. It can be observed that the presence of 

the makeup may significantly affect the image texture 

features. Comparison of the experimental results for normal 

and the HOG histograms of the input template images are 

shown in the Figure 9. It can be observed that the histograms 

of gradients for both quarry and template images are 

different.  

 
a) LBP features of the image without makeup 

 
b) LBP features of image with makeup 

Figure 8 LBP texture features comparison for the makeup 

face images 
 

            

 
Figure 9 HOG features of the image with and without 

makeup 

In addition, comparison of the texture features extrected by 

LBP and the LTP methods are presented in the Figure 9  

Reterive features of the image is compared with cearfuly. 

Quarry and template dataset image with makup. Two distinct 

images for two classes are compared with dataset and it is 

observed that the LTP methods give the features of the 

human face but it requires tuning the parameters.   

 

 
a) Class 1 with and without makeup   

   

     
b) Class 2 feature extraction with and without makeup 

Figure 10 Extracted features LLTP and LBP. 
 

Wavelet Fusion Method WLTP 
In this paper the novel wavelet based fusion method is 

proposed for fusing the upper and lower LTP features. The 

wavelet transform of 2 levels DWT is calculated and then 

ULTP and LLTP images are fused using the pixel level 

averaging method as proposed by Paresh et al [17]. Wavelet 

decomposition process is shown in the Figure 11.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 process of wavelet decomposition at level 1 and 

second level  
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 Wavelet fused results are shown in the Figure 12 for Quarry 

and template images. It can be clearly observed that the fused 

features represent the much better features thus performs 

better for makeup and pose invariant case.     

 

  
Figure 12 Feature Fusion result for ULTP and LLTP suing 

wavelet transform. 

 

VI. CONCLUSION AND FUTURE SCOPE 

 

A comparison of the face feature extraction methods are 

presents in this paper. The method of facial makeup 

detraction is implemented using texture and shape features 

retrieval methods. Methods are required to be the efficient so 

that it can be tested on the various face recognition systems. It 

is proposed that in the presence of the makeup on the face the 

recognition efficiency degrades. It is proposed to use the 

combination of the LBP and the HOG methods feature 

vectors for face recognition. It is concluded that there is not 

much changes in the HOG histograms although there is 

significant change in shape in the makeup images. the use of 

wavelet based fusion may reduce the time as well as may 

improve features and thus the better method is tested on the 

different kind databases with different expressions and 

textures. It is to design a fast and efficient method having 

better recognition performance. 
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