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Abstract— Recognition of the gender based on computer 

vision is an important application in security, retail 

advertising and marketing fields. Faces of humans provide 

important visual information for gender perception .The 

main motive of this paper is to classify the gender of the 

human beings based on facial features by using COSFIRE 

filters. In this paper, the Viola Jones algorithm is used to 

detect the face of the human beings and to extract the 

features. The features that are extracted are then applied to 

COSFIRE filters for classification. The COSFIRE filter 

compares feature extracted with data base images and then 

gives the classification of the gender that is male or female. 

This technique is utilized as a part of different applications 

like shape identification, and in biometric frameworks that 

are genuine applications. This strategy gives exact outcomes 

as contrast with different procedures like HOG and LBP. 

Besides, we utilize GENDER-FERET DATASET for 

assessment. Support vector machines (SVM) is utilized as a 

classifier with a specific end goal to assess the gender of the 

images. 
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I. INTRODUCTION 

Gender classification is a main problem in a society and it 

attracts more attention recently. This downside may be a 

difficult one in several recognition techniques. The gender 

classification method is employed to spot the gender of 

the individual base on their face image. The analysis of face 

images plays an important role with in the computer 

interaction. The analysis of face is employed in many 

applications like in biometric systems, human-robotic 

interaction, in public places for chasing the specific person, 

in online identity verification and in several real time 

applications. The gender identification is extremely easy to 

the person but for computers it is very challenging one. 

Automatic gender identification technique is 

completely supported the face of the human being. The face 

detection is extremely necessary section for the gender 

identification. The gender identification technique is a 

binary problem that predicts an image that which belongs to 

man or woman by detecting the face of the human being. 

Figure below shows the block diagram of general 

approach for gender identification system. Here in general 

face detector is applied on the testing image, after face 

detection of the testing image the features are extracted by 

the certain algorithm and then the classification of gender is 

done by comparing the testing image with the trained data 

base which gives the result as whether the testing image 

which belongs to man or woman. In this paper, the gender 

identification is solved in an efficient  manner. The face 

detection is done on order to identify whether face exists in 

the image. The Viola Jones algorithm is very easy, it has 

very high efficiency and it helps in reducing the complexity 

of the system. Then the features that are extracted are 

applied to the COSFIRE filter. 

This filter compares the testing images with the 

trained knowledge base and classifies the gender of the 

testing image such as male or female. This paper gives up to 

97.50% accuracy as compared to any all other techniques. 

The gender classification is predicted on the features like 

eye, eyebrows, mouth and nose. The trained data base 

contains some images of males appearing as females and 

images of females appearing as males. This method with 

success classified all the images into males and females. 

This system have some advantages like, it has very high 

accuracy because of using Viola Jones algorithm, it has high 

performance efficiency, low complexity in classification of 

gender because of COSFIRE filter that is incredibly straight  

forward and simple to know, and this technique is 

extremely  reliable and really quick. 

II. LITERATURE SURVEY 

 Recently, LBP has been used extensively in face 

recognition and furthermore in gender classification. Yang 

and Ai [1] planned a method for demographic classification 

using LBP with Adaboost learning. During 

this methodology, the LBP of a face has been computed and 

obtained bar graph of it (LBPH) that has been used for 

demographic data (lifestyle, gender and ethnicity) 

extraction. Chi-square distance between the extracted LBPH 

and a reference bar graph has been used as a 

confidence live. The reference bar graph has been obtained 

by optimisation. Adaboost algorithmic rule has 

been accustomed learn facial expression of face and to 

create a robust classifier for demographic classification. 

Consider the common face of men and ladies from 

FERET dataset; one could observe variations within the 

intensity distribution particularly within the hair and eyes 

regions. Supported these observations, several researchers 

use the element intensity values of the faces to coach a 

binary classifier for gender recognition [2,3,4]. 

One may also observe a variation with in the form 

of the face. The face of a woman is lot more of rounded, 

whereas the face of a man is lot of elliptical. In [5], the 

authors exploited this side and projected the utilization of 

histogram of gradients (HOG) descriptor [6] for the 

recognition of gender. 

This paper proposes to use trainable COSFIRE 

(Combination of Shifted Filter Responses) filters [7, 8] for 

gender recognition from face images. COSFIRE filters have 

already been found extremely effective in different 

computer vision tasks, together with contour detection [9, 

10], retinal vessel segmentation [11], object localization and 
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recognition [12, 13], and handwritten digit classification. 

COSFIRE filters are area unit trainable form detectors. 

Trainable refers to the flexibility of determinative their 

property in a configuration process that Can mechanically 

analyses a given prototype pattern of interest in terms of its 

dominant orientations and their mutual spatial arrangement. 

This paper concludes that by using multiple COSFIRE 

filters we can capture the most variations that distinguish the 

faces of men and women. 

III. DESIGN METHODOLOGY 

The gender classification system is designed in such a way 

that, the system that can identify the gender of the human 

being based on their face detection by using Viola Jones 

algorithm. It is very helpful in real time applications. 

 
Fig. 1: Architecture of gender classifier. 

The main aim of this project is to identify the 

gender from an image using COSFIRE filter, figure 2 shows 

the block diagram of architecture of gender classifier. The 

gender classification technique is mainly classified into four 

categories, that is given by: 

A. Face Detection 

B. Feature Extraction 

C. COSFIRE Filter 

D. Gender Classification 

A. Face Detection: 

Face detection performs an important role in the gender 

classification technique. It uses Viola Jones algorithm to 

classify the gender of the human being by their face 

detection of a given input image. Viola Jones algorithm is a 

very fast and accurate method to detect the face of an image. 

This algorithm detects the face based on haar like features, 

integral image, adaboost machine learning method, and 

cascade classifier. Nowadays the Viola Jones algorithm is 

used in many applications like cell phone cameras, security 

perimeters etc. 

 
Fig. 2: Face detection 

B. Feature Extraction: 

Feature extraction is an important factor in gender 

identification technique; the feature extraction is done based 

on the eyes, mouth and lips. In general we chose a random 

region of size 19×19 pixels and used it as a prototype to 

configure a COSFIRE filter. There will be some areas in 

face that can not be used as features ,let us say the forehead 

we can not differentiate the gender by applying COFIRE in 

this region.. In this method we are eliminating the areas that 

can not be used in order to evaluate features. 

Using the command “bbox = bbox (x,y) ” in image 

processing environment will define Facial Features. Where 

x and y are used to define the position of the feature or the 

location of particular feature. Bounding boxes are very 

essential in extracting the features. For ex:  bbox(1: 4) is 

bounding box for face. 

 
Fig. 3: Feature extraction 

C. COSFIRE filter: 

COSFIRE filters are trainable shape detectors. Trainable 

refers to the ability of determining their selectivity in a 

configuration process that Can automatically analyses a 

given prototype pattern of interest in terms of its dominant 

orientations and their mutual spatial arrangement. Interest 

points are nothing but key points that can easily distinguish 

or identifies patterns that can classify whether an image is 

male or female. 

D. Gender Classification: 

In gender classification the first step is to detect the face and 

extract the features of the testing image. The extracted 

features are then given to the COSFIRE filter which 

classifies the gender of an image based on their face 

detection that is male or female. The gender classification is 

based on the features like eye, mouth, nose, etc. There are 

two phases in the model they are training and testing. 

1) Training 

humans can easily identify a human whether        he /she  is 

male or female because we have seen so many face how a 

male face looks like and how female face looks like. But 

computer cannot understands because it does not have any 

data corresponds to male and female .So, in this training we 

are designing a model so system can easily know the type of 

person accessing it. In this model 159 male and female 

images are trained as discussed in fig5. 

Testing: In testing phase, the image we have to test 

undergoes this process. 

E. Flow Chart: 

The figure 5 shows the flow diagram of the gender 

classification, the gender classification system mainly 

consist of face detection, feature extraction and 

classification. 

Figure 5 shows the flow diagram of gender 

classification. At first the input image which is to be tested 

is converted to gray scale image. Viola-jones face detection 

algorithm is applied in order to detect whether face exists in 

the image or not. Facial features are identified by removing 

the unwanted areas or fixing only the features that can act as 

key points. Then these features are given to COSFIRE filter 
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for pattern recognition and using SVM as a classifier can 

easily detect whether tested face is male or female. 

 
Fig. 4: gender classification. 

IV. RESULTS 

This work classifies the gender on the basis of features. 

When to classify the gender, it first detect the face, once the 

face is detected then the features are extracted by using viola 

Jones Algorithm, once the features are extracted then use the 

cosfire filter to classify the gender. This System produces up 

to 97.50% of efficiency and it is very accurate. The gender 

identification system can be used in real time applications. 

The main of this paper is to identify the gender of an input 

image by using COSfire filter. 

Table 1 shows the comparison result of different 

algorithm for gender identification of human being by their 

face detection. In this table 1 the COSFIRE filter have more 

accuracy up to 97.50% as compare to all other method 

Method Accuracy 

Nearest Neighbour Algorithm 76.82% 

Fisher’s Algorithm 75.26% 

SVM 81.45% 

BackPropagation Network 95.87% 

COSFIRE Filter 97.50% 

Table 1: Comparison Result of Different Algorithms 

 

 
(a) input image (b) gender identification. 

Fig. 5:  female identification by gender detection. 

 
Fig. 6:  male identification by gender detection. 

Figure 6 and 7 shows the output of gender 

identification by face detection 

The input image is selected from the trained 

database and that image is given as a input to the face 

detector. The Viola Jones algorithm is used for the face 

detection process and output of the face detector is given to 

the feature extraction. The COSFIRE filter is used as a 

classifier; it compares the input image with the trained 

database and gives the result that is male or female. 

V. CONCLUSION & FUTURE SCOPE 

This  paper  concludes  that,  the  COSFIRE  filter  classifies 

the gender  of  a  given  input  image  on  the  basis  of  

extracted features. This method has very high accuracy and 

it is low complexity. Viola Jones algorithm is used to detect 

the face and extracts the features of an image. The proposed 

system is successfully used in real time applications like 

ladies apartments and robotic-human interaction and so on.  

In future, this work can be extended to determine several 

other parameters as well as several other methodologies can 

be used to obtain the result accurate for gender 

classification. There may be possible that several other 

features can be used in future to determine the gender which 

may improve the result. 
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