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 Abstract— Gender prediction has become most important 

role in human computer interactions especially in the areas where 

gender restrictions are provided. The human gender not only 

based on the face but also depends on physical appearance like 

body shape, hair, skin, clothing, pitch of the sound etc. There are 

several algorithms dealt with gender classification, accuracy of 

these classification is quite low. This paper proposes a new 

algorithm for gender prediction using facial features. There exist 

two methods for using facial features i) appearance based ii) 

geometric based. The facial features are depending on the position 

of facial landmarks. These active facial features are processed and 

categorize the face image according to sex: Male/Female. In this 

paper Naive - Bayes algorithm is used for the gender prediction. 

A geometric approach is done for gender prediction. Five 

geometric ratios and six face appearance parameters are 

calculated. The main feature of this method is that it can solve 

diagnostic and predictive problems. The proposed method is 

developed and tested with medical students’ database. 

 

 

Index terms: Gender prediction, facial features, and facial 

landmarks. 

 

 I. INTRODUCTION 

 

 GENDER prediction is an important issue in the field of 

human computer interactions (HCI). It is hard to compare male 

to female faces because each face is unique, but there exist 

some features in the face that can make a male portrait look 

more masculine or a female portrait look more feminine. The 

age, gender, race and other physical characteristics of human 

have to be considered, it is a challenge in computer vision. The 

human gender not only based on the face but also depends on 

physical appearance like body shape, hair, skin, clothing, pitch 

of the sound etc. Gender prediction based on thumbnail face 

images is existing [1]. In the proposed paper only consider the 

frontal view of face image. Here we predict the gender from 

the image of the face; the process will have several steps. The 

algorithm for gender prediction is developed in accordance 

with the facial features. There exist two methods for using 

facial features.     i) Appearance based ii) Geometric based. In 

the appearance based method consider the human skin and the 

luminance contrast surrounding the facial patches. In the 

geometric based method consider the shape and size of face 

and facial patches. The facial features include shape, size of 

face and facial patches. The facial patches are eye, eye brows, 

nose, lip corners. During the facial expression the normal 

position of the facial patches are changed. Extract the facial 

patches and processed to predict the gender. In this method 

face detection is the first step. Viola - Jones algorithm is used 

for the face detection. This algorithm is widely used for object 

detection in real time systems. The facial patches are marked 

using different classifiers. In this paper we use Naive – Bayes 

algorithm gender prediction. It can solve diagnostic and 

predictive problems, it provides practical learning algorithm 

prior knowledge and observed data can be combines, it is 

extremely fast relative to other algorithm. Because of these 

features Naive – Bayes algorithm used instead of SVM and 

QDA classifiers. SVM classifier and Adaboost algorithm is 

used in the existing system [2]. It has high performance and 

doesn’t affect the resolution of the image. The main problem 

existing in this system is that similarity of male and female 

images, so the identification process is difficult for computer. 

This is shown in the below figure.  Both images are produced 

by slight variations on the same original image. 

 

 

 
 
 Fig 1: The left face appears female while the right face appears male. 
  

 The accuracy of the gender prediction depends on the 

localization of patches of the facial images. Increase the 

accuracy by increase the facial patches. This method is more 
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accurate than existing system and has fast response. Accurate 

prediction of gender could avoid the false identifications based 

on the mismatched gender. A geometric approach is done for 

gender prediction. Five geometric ratios and six face 

appearance parameters are calculated. Gender prediction is 

widely applicable in passive surveillance and monitoring 

applications, restricting access to certain areas based on 

gender, it can identify a person even after changing his facial 

looks this can be used for ladies compartment where males are 

restricted, can be used as a password in biometric 

identifications. This method is useful in public places for 

tracking a specific person and it can also use in online Identity 

Cards verification. Gender prediction is rapidly growing field 

of research due to the continuous increasing interest in 

application of human face analysis and technologies for human 

computer interactions. The future scope of this paper is that 

the extracted facial features and classifies them according to 

age and race.            

          

II. RELATED WORK  

 

A number of methodologies of gender prediction have 

been proposed over the last decade. Gender prediction have 

wide of applications and possibilities in now a days. Human 

gender depends not only based on facial features but also 

based on physical appearance. Here we use facial features 

only. 

 

Software based multi-biometric system that is used to 

classify real and fake images and a gender prediction is 

present. In the liveness detection extract 30 image quality 

measures from the input image and classifies the input into real 

or fake image [3]. Here we predict gender only analyzes the 

face and the facial features of an input image. Male and female 

facial features are varied from person to person. According to 

Danashri Shirkey et al. proposed an image mining system for 

gender classification and age prediction based on facial 

features is [4]. Frankn Wittig et al. [2] who applied Adaboost 

algorithm for gender classification. It is best to access local 

features for classification. In this paper estimation of age and 

gender using a well known machine learning technique. Age 

and gender estimation by using speech of persons and 

responds to their needs. The main part is that identifying and 

extracting features of speech that are relevant for age and 

gender recognition and classify them according to their speech. 

It is based on mobile context. Eran Eidinger et al. introduces a 

method to estimate age and gender of unfiltered images [5]. 

The dataset for the estimation is acquired by smart -phones 

and other mobile devices, SVM classifier is used for the 

classification purpose. A neural network is developed to 

identify sex from human faces hence called “SexNet” [6]. 

Network processing has two stage image compression and sex 

discrimination. These networks are fully connected three layer 

networks with two biases. M Mayo et al. proposed a novel 

method for improving face gender classification by adding 

deliberately misaligned faces to the training data [7]. In this 

method evaluate automatic training dataset expansion method 

with two type of image classifier, the first one based on Local 

Binary Pattern histograms and the second based on SIFT key 

points. Accurate face gender classification has many 

applications like digital video libraries. In this system two 

different method of classification is used, weak and strong. 

 A novel method for gender classification using feature 

extraction includes geometric features using neural networks 

[8]. Deepak Deshmukh et al. [9] presented a paper for gender 

recognition from Model’s face using SVM algorithm. This 

system has two main stages training stage and testing stage. In 

the first stage create a dataset of persons and in the next stage 

test the samples which have to predict the gender. Gender 

classification can be carried out by different methods like LDA 

and Fisher’s algorithm but commonly used the SVM algorithm 

because support vectors are maximum differentiating 

properties between two groups. A novel and practical feature 

extraction system has been introduced by Hlaing Htake et al., 

which provide better accuracy with robustness to images of 

different quality and picture taking conditions [10]. This 

system has low complexity and is suitable for real time 

applications like real time facial animations. Another method 

for cascaded classification of gender and facial expression 

using Active Appearance Model (AAM) [11]. Features 

extracted by a trained AAM are used to construct Support 

Vector Machine (SVM) classifiers. Baback and Ming-Hsuan 

[12] followed a feature based approach where two competing 

Radial Basic Functions (RBFs) are trained on the geometric 

relations between the facial features. In order to construct an 

AAM [13] for frontal face, it is necessary to have a training set 

in which each image is combined with the coordinates of 

landmark points. The appearance model is then obtained by 

constructing a shape model by using the coordinate date and a 

texture model using both the image data and coordinate data. P 

B Shelke et al. introduce a gait based gender identification 

approach [14]. This algorithm consists of mainly 4 steps. In 

initial step object detection takes place by using morphological 

operations. In the segmentation step the object is divided in to 

six regions. Then the gait features are extracted by using 2D 

discrete wavelet transform and K-Nearest Neighbor (KNN) 

classifier is used to classify the gender. SVM classification 

approach used for gender prediction of Indian Names. The 

varies features are identified based on the morphological 

analysis, using n-gram-suffixes along with these features. This 

method is a preprocessing step for many tasks in Artificial 

Intelligence (AI) and Natural Language Processing (NLP). In 

this method use SVM library, LIBSVM [15] provided in 

MATLAB for carrying out the experiments.  
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  III. PROPOSED METHODOLOGY 

Gender prediction has become a vital role in human 

computer interactions. In this paper contribute an advanced 

algorithm for gender recognition using facial features. The 

facial features include facial patches, size and shape of face of 

human. The facial features of each and every person are 

different from other, especially different for male and female 

persons. Facial features along with the facial muscles, the 

texture of the area also changes. This project attempts to 

understand the contribution of different facial areas toward the 

gender recognition. The block diagram of the proposed system 

shown below. 

 
                      
               Fig 2. Block diagram of proposed system 

 

A. Pre-Processing 

 

 The initial step is pre-processing. In this stage mainly two 

functions are done, image filtering and edge detection. 

Gaussian filter is used to remove noise from the input image. 

After the image filtering edge detection takes place. Here we 

use canny method for the edge detection. In this method we 

can easily set the threshold value for each and every facial 

patch. Face detection is done using Viola - Jones algorithm 

[16]. This algorithm is also used for the object detection in real 

time system. Face-detection algorithms focus on the detection 

of frontal human faces.  

 

                  
           Fig 3: Edge Detection of male and female images 

 

B. Segmentation 

 

 After the pre-processing the image segmentation and 

thresholding are done, these are the main process in this paper. 

Image segmentation is the process of partitioning a face image 

into multiple segments (known as pixels).The goal of 

segmentation is to simplify or change the representation of an 

image into something that is more meaningful and easier to 

analyse. Segmentation is typically used for the localization 

facial patches. The result of segmentation is that a set of image 

segments that collectively cover the entire face image. Each of 

the pixels in a region is similar to some characteristic such as 

colour, intensity, texture etc.  Thresholding is that find out the 

particular threshold value of these facial patches. This step is 

done for the localization of the actual facial patches. After the 

above two steps avoid the fake detection of facial patches and 

improve the localisation of active patches. After the 

segmentation the face of the input image is detected using 

Viola - Jones algorithm.  

 

C. Extraction of facial features 

 

In this step landmark detection takes place. Land marks 

detection means detect the actual position of eyes, nose and 

mouth in a face. For the accurate prediction, landmark 

detection is necessary. Haar features are used [17] to detect 

facial landmarks and are measured in terms of the relative 

distance between the estimated and the actual landmark 

positions. The actual position of landmarks is adjusted by 

adjusting the threshold value. The size of the face is defined as 

the distance between the center of the mouth and the midpoint 

between centers of the eyes. Using Naive – Bayes algorithm 

the extracted facial patches are classified according to the sex. 
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               Fig 4: Landmark Detection of male and female images 

 

 

 

Facial feature are mainly two types. 

 

i) Appearance based feature: - Consider the appearance 

features of male and female. Male skin is generally harder 

than the female skin [18]. But female eyes and lips are not 

lighter than male eyes and lips. The luminance contrast 

surrounding male and female eyes, lips are different. Female 

eyes and lips should be greater luminance contrast than male 

eyes and lips. The nose luminance contrast is also different 

from male to female [19]. It is proved that the bright and 

contrast levels of male and female are varied from one person 

to another. 

 

 

ii) Geometric based feature: - In this method consider the 

shape and size of face and facial patches. The male and 

female geometric structures are different for each and every 

person. The shape and size of facial patches such as eyes, 

nose, lips and eyebrows are different for male and female. 

Generally men have longer and larger face than females. The 

female portrait has round curves. The cranium is rounded, 

cheeks and the neck shape is curved rather than straightened 

[20]. The geometric structure of male and female are shown 

below. 

 

 
 
    Fig 5: Difference in face size and shape of male and female 

 

  

 During this stage calculate the following distances  

 

 Inter-ocular distance:-The distance between the 

midpoint of right eye and midpoint of left eye in the 

input image.           

   

  Lips to Nose: - The distance between the nose tip 

and the midpoint of the lips in the input image. 

 

  Nose to Eyes: - The distance between the nose tips 

to inter-ocular in the input image. 

 

  

  Lips to Eyes: - The distance between lips midpoint 

to inter-ocular in input image. 

 

The ratios that are considered are:  

 

� Ratio 1 =    Left to right eye distance 

                                 Eye to nose distance 

 

� Ratio 2 =    Eye to nose distance 

                                 Eye to chin distance 

 

� Ratio 3 =    Left to right eye distance 

                                 Eye to chin distance 

 

� Ratio 4 =    Eye  to nose distance 

                                 Eye to lip distance 

 

� Ratio 5 =   Vertical face  distance 

                                Horizontal face distance 

 

D. Gender prediction 

 

 After the extraction of facial features the process comes to 

the final stage. The male and female facial features have 

distinguishable properties. Based on the above ratios set the 

threshold value for male and female [21], predict the gender 

using Naïve - Bayes algorithm. It can solve diagnostic and 

predictive problems. For male the range of threshold value is 

Ratio 1 <= 1.09 && Ratio 2 <= 0.7440, Ratio 3 >= 1.3714 

&& Ratio 4 <= 0.6404. For female the value becomes      

Ratio 1 >= 1.1000 && Ratio 2 >= 0.7450, Ratio 3 <= 1.3714 

&& Ratio 4 >= 0.6404.  

 

IV. EXPERIMENTS AND DISCUSSION 

 

The proposed method works well on medical students’ 

database. The gender prediction is done using an algorithm 

named as Naive – Bayes algorithm. The total computational 

time include both the face detection and extraction of facial 

patches. The face detection is done using Viola - Jones 

algorithm. Gender recognition depends on the localization of 

facial patches. Experimental results show that when number of 

facial patches increase, accuracy of gender prediction also 

increases. Because of the high performance Naïve – Bayes 

algorithm is used for the classification. The output will be 

shown below. 
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              Fig 6: Male and female images with marked facial patches 

 

 
 

 
V. CONCLUSION 

 

This paper has presented a new algorithm to identify 

gender using facial features. Face detection is done using 

Viola - Jones algorithm. Different edge operators are used for 

the landmark detection. Naïve – Bayes algorithm provides 

with higher classification rate. This algorithm calculates the 

probability of the gender status with facial features and 

predicts the gender from its maximum probability. Five 

geometric ratios and six face appearance parameters are 

calculated. Gender prediction is widely applicable in high 

security areas and useful in public places for tracking a 

specific person and it can also use in online Identity Cards 

verification. The proposed system works efficiently on medical 

students’ database. This method has fast response. This system 

also has future scope in age and race classification.  
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