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                    ABSTRACT    

Automatic facial gender recognition is a widely used task in the field of computer vision, which is very easy for a 

human, but very challenging for computers. In this work, a face gender classification algorithm based on face recognition 

feature vectors is proposed. Firstly, face detection and preprocessing are performed on the input images, and the faces are 

adjusted to a unified format. Secondly, the face recognition model is used to extract feature vectors as the representation 

of the face in the feature space. Finally, machine learning method Deep Convolutional Neural Network (DCNN) with 

ResNet-101(340 layers) technique is used to classify the extracted feature vector. Meanwhile, this study uses T-distributed 

Stochastic Neighbor Embedding (T-SNE) to visualize the graphical plots of face recognition feature vectors to verify the 

effectiveness of the face recognition feature vectors on the issue of gender classification. During the process of the work the 

important parameters namely accuracy, precision and recall are evaluated numerically. From the proposed method it is 

obtained a better recognition rate of 99.56 % on the FEI dataset and 99.15% on the SCIEN dataset, respectively. Besides, 

it is also achieved a best  recognition rate of 98.39% on the Asian star face dataset, which shows that the proposed method 

is helpful for the research of facial gender. From the three data sets available in the open literature, two examples have 

been considered for each dataset and the corresponding results are obtained and the same are presented at the end. 

Index terms-Datasets, Machine Learning, Algorithm, Face recognition. 

 

i. INTRODUCTION 

The human face is a person's unique biological characteristics, contains a lot of biological information, such as skin color, face 

shape, facial attributes and so on. Many studies have calculated and modeled human faces to infer the information present on 

human faces, such as expressions and ages.  

 

Recognizing human gender is one of the most important studies. Gender detection plays a significant role in modern 

technology. The detection of gender has many dynamic applications such as social interaction, security main tenance and 

surveillance, video games, human-computer interaction, criminal identification, mobile application, commercial development, 

monitoring application etc. It has occupied a great space in the field of facial recognition. The main purpose of gender detection 

detection is to differentiate male and female based on different features of human. 

 

The majority of the gender detections research  have been accomplished using face images. Gender classification finds out 

whether the given facial image belongs to the gender male or female.In this work, face detection and gender classification 

methods are combined.  

 

The face detection acts as a preprocessing operation to the gender classifier that determines the gender.  The main issues of the 

face detection and gender classification are the selection of the color space to detect skin region, face detection and gender 

classification methods. 
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Facial features may be skin color, face shape, or facial features like mouth, eyes, and nose. Among the face and skin detection 

algorithms, the 2-D image are used and the face feature area is calculated. The facial features such as mouth, eyes and nose are 

estimated through the lip point detection and applying the standard threshold values of measurements (in number of pixels) to get 

the entire portion of the features. 

  

As far as face gender recognition is concerned, this is a binary classification problem, male or female, which generally 

includes five basic steps, namely data collection, preprocessing, feature extraction, classification, and performance evaluation. 

The training process of classifying gender includes several methods such as Support Vector Machine (SVM), Random Forest 

(RF), Logistic Regression (LR), K-Nearest Neighbour (K-NN) . However, in the field of image classification the Deep 

Convolution Neural Network (DCNN) has been proved to perform as best algorithm comparing with other machine learning 

algorithms. 

 

Nowadays, research on face recognition has made great progress. A face recognition model based on the Deep Convolutional 

Neural Network(DCNN) can accurately identify the identity of a face. In this work, we study the problem of face gender 

recognition based on the feature vectors extracted by the face recognition model. Results shows that this feature vector can be 

applied to the study of face gender, and it has achieved a high recognition rate on different datasets. 

 

 

ii. RELATED WORK 

 

 Face Gender Recognition has wide application prospects, attracting the attention of a large number of researchers. Some early 

studies can quickly review the face gender recognition task through a review. 

Yongjing Lin and Huosheng Xie[1] have proposed a face gender classification algorithm based on face recognition feature 

vectors. In this work, Face Detection and Preprocessing are performed on the input images, and the faces are adjusted to a unified 

format. Then the face recognition model is used to extract feature vectors as the representation of the face in the feature space. 

This method has achieved a recognition rate of 99.2% and 98.7% on the FEI dataset and the SCIEN dataset respectively. Also it is 

observed from the results a recognition rate of 97.4% on the Asian Star Face dataset and it is used to narrow the scope of the face 

recognition to improve the efficiency of face recognition. 

Yimin Zhou and Zhifei [2] have suggested a Real-Time Gender Recognition Based on Eigen-Features using a novel image 

processing method combining Principal Component Analysis (PCA)  and Genetic Algorithm (GA) to reduce the interference of 

facial expression. The collected facial images are first cropped and aligned automatically, then the gray-level information can be 

converted to feature vectors. After Eigen Features are extracted with high classification performance by the aid of Genetic 

Algorithm (GA), the neural network classifier can be trained accordingly. In this work, the developed systems has achieved a 

higher recognition rates, which is up to 92% and 94% on the FERET and FEI dataset respectively. 

Ivanna K.Timotius and Iwan Setyawan [3] have demonstrated the Edge Orientation Histograms (EOH) as feature descriptors 

in an automatic face-based gender classification application. In this work, the feature descriptors extracted from an input image 

are evaluated using estimated arthimetic means of accuracies. The results shows that the major factor influencing the performance 

of the system in the presence of subjects jawline (high contrast), and absence of subjects jawline (low contrast). We also observe 

that the shape of chin plays an important role in correct classification: Males with pointed chins and Females with Rounded chins. 

Finally, the the features corresponding to the jawline of the subject play the most important role, yielding an average classification 

accuracy of up to 86%. 

Ozlem Ozbudak, Murvet Kirci , Yuksel Cakur and Ece Olcay Gunes [4] have designed an experimental study on examining 

the effects of facial and racial features on gender classification. For dimension reduction, Principal Component Analysis (PCA) 

and for determination of    gender, Fisher Linear Discriminant (FLD) algorithms were applied to masked face images. 

Experimental results indicated that the nose is the first most influential part, Forehead is the second most distinctive part and the 

Chin is the least distinctive feature for the gender classification. 

Guo-Shiang Lin and Yi-jie Zhao [6] have worked on gender recognition method based on color information. The proposed 

gender recognition scheme is comprised of four parts : Face Detection, Eye Detection, Feature Extraction and a gender classifier. 

This work has shown a better classification rate of our gender recognition rate which is more than 80%. 

Tahmina Akter Sumi, Mohammad Shahadat Hossain, Raihan UI Islam and Karl Andersson [7] have examined the Human 

Gender Detection from Facial Images using Convolutional Neural Network. In this research work, we have presented human face 

images as CNN which has been recognised as the best algorithm in the field of image classification. Initially , a preprocessing 

technique has been applied on each image and the passed through different layers (Convolution, RELU, Pooling layer) for feature 

extraction. Furtherly, also Fully Connected Layer and a Classifier is applied in the classification part of the image. In order to 

obtain better result, we are using different optimizers and different machine learning algorithms. The whole method has been 

evaluated on two datasets collected from Kaggle database and Nottingham Scan Database. This proposed methods has shown a 

highest accuracy which is 97.44% using Kaggle dataset and 90% accuracy using Nottingham Scan Database. 

S.Ravi and S.Wilson [8] have presented a Face Detection with facial features and Gender Classification Based on Support 

Vector Machine (SVM). This is done by detecting the human skin regions in image given and detecting the facial features based 

on the measurements in pixels. The proposed algorithm converts the RGB image into the YCBCR color space to detect the skin 

regions in the facial image but in order to detect the facial features the color image is converted to gray scale image. This paper 

provides Support Vector Machine (SVM) that is set of related supervised learning methods used for classification. SVM accepts 

http://www.ijcrt.org/


www.ijcspub.org                                          © 2022 IJCSPUB | Volume 12, Issue 3 August 2022 | ISSN: 2250-1770 

IJCSP22C1196 International Journal of Current Science (IJCSPUB) www.ijcspub.org 649 
 

the facial feature image pixels as its input. The estimated threshold 0.07 determines the gender of the face containing in the given 

input image (Male/Female). 

Damodara Krishna Kishore Galla, Babu Reddy Mukamalla and Rama Prakasha Reddy Chegireddy [9] have preferred Support 

Vector Machine based feature extraction for gender recognition from objects using Lasso Classifier. The artificial Intelligence 

model helps in detecting the objects as well as human face recognition with gender classification based on face recognition 

approach. The feature extraction was comprised with Multi-Scale Invariant Feature Transform (MSIFT) and Support Vector 

Machine Algorithm and finally classified using Lasso Classifier. For better performance identification, three different 

classification models were implemented and tested too. Feature selection helps in making tests early to detect the objects and 

recognizing human actions using image processing approach. For this process of classification Ridge Regression (RR), Elastic 

Net  (EN), Lasso Regression (LR) were implemented. The final classification results with accuracy are as follows for RR 

(89.6%), EN (93.5%), LR (932%). 

Sajid Ali Khan, Muhammad Nazir, Sheeraz Akran, Naveed Riaz [10] have emerged a leading technique for gender 

classification using Image Processing techniques. The majority of the techniques for gender classification are based on facial 

information. The major emphasis of this work is on the critical evaluation of different techniques used for gender classification. 

Generally we deal with pixels and features to classify gender. In this paper, a comparison between various gender classification 

techniques is presented based on features namely Global Features (faster) and Local Features. 

 

iii. METHODOLGY 

Face gender recognition can be divided into two stages, one is the model training stage, and the other is the face gender 

prediction.   

                                 

                                   Flowchart : Evaluation Process of  Face Gender Recognition. 

In the model training stage, firstly, face detection is performed on the collected training data, and then preprocessing, 

including face key point detection, face aligned. The step after preprocessing is feature extraction. In  this proposed work, a pre-

trained face recognition model is used to extract features from the face to obtain feature vectors. Finally, based on feature 

vectors, machine learning algorithms are used to train a model for predicting feature vector categories. The face gender 

prediction process is similar to the model training stage. 

A. Face detection : 

Face detection is the premise of almost everyone's face application, and its purpose is to locate the position of a face from an 

image.The objective of face recognition is, from the incoming image, to find a series of data of the same face in a set of training 

images in a database.   

 Common face detection algorithms include DCNN , and face detection algorithm based on the histogram of the oriented 

gradient (HOG) features [3]. The face detector combined with a linear classifier, image pyramid, and sliding window detection 

scheme has a good detection effect on the front face. The detection process is shown in Figure 1. 

                                                      

                                                                 Figure 1: Example for Face Detection 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                          © 2022 IJCSPUB | Volume 12, Issue 3 August 2022 | ISSN: 2250-1770 

IJCSP22C1196 International Journal of Current Science (IJCSPUB) www.ijcspub.org 650 
 

B. Preprocessing : 

As shown figure 2, after face detection, key points of the face are predicted, and the information of the key points is used to 

affine transform the cropped image. 

                                                                         

                                                                          Figure 2: Example for Preprocessing  

C. Feature Extraction: 

Feature extraction is the most important link in the classification task. Effective features can directly improve the 

recognition rate of the task, while most invalid features will cause interference and affect the recognition effect. The  feature 

of face recognition can make the model identify an individual. We think that this feature should also be helpful for the 

individual's gender recognition. In this paper, we use the face recognition model  as a feature extractor. The model is 

constructed based on Resnet-101, and a 340 fully connected layer is connected at the end. 

D.  Classification: 

After the feature vector representation of the face is obtained, the problem is transformed into a classification problem of 

the feature vector. In this paper, several common machine learning algorithms are used to classify feature vectors, namely K 

nearest neighbor(KNN), support vector machine(SVM), random forest(RF), and logistic regression(LR). 

E. Evaluation: 

Precision:(also called positive predictive value) is the fraction of relevant instances among the retrieved instances, while 

recall (also known as sensitivity) is the fraction of relevant instances that were retrieved. Both precision and recall are therefore 

based on relevance. 

Recall: In information retrieval, recall is the fraction of the relevant documents that are successfully retrieved. 

Accuracy:In pattern recognition, information retrieval and classification (machine learning), precision and recall are 

performance metrics that apply to data retrieved from a collection, corpus or sample space. 

                                                           ..................................(1) 

TP is True Positive; TN is True Negative; N is the total number of samples. 

 

        iv.      DATASETS AND RESULTS 

In this section, we will introduce the datasets and experimental results in detail. 

A. Datasets 

1) FEI 

The FEI dataset  is a Brazilian face database. The images are divided into two groups. Each group contains 200 images, 100 

of which are male faces and the other 100 are female faces. One group is expression less and the other group is smiley. In this 

paper, 200 face images with no expression are selected. Some samples of the FEI dataset are shown in Figure 3. 

                                                      

                                                        Figure 3 : Some samples of FEI dataset       
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   2)SCIEN 

The SCIEN dataset is the face database of Stanford University, with a total of 400 grayscale images. There are 200 male 

faces and 200 female faces. In this paper, we convert these grayscale images to RGB images, so that these images can be 

extracted by the face recognition model. Some samples of the SCIEN dataset are shown in Figure 4. 

                                                             

                                                             Figure 4: Some samples of the SCIEN dataset 

 

3)Asian star face dataset 

In this paper, we have collected an Asian face dataset with a total of 3160 face images. These images contain more than 3000  

different people's faces.  Some  samples of the Asian face dataset are shown in Fig. 6. There are 2019 male faces and 1051 

female faces in the dataset as shown in figure 5. 

                                                          

                                                                    Figure 5: Some samples of SCIEN dataset 

    B.   Results 

In this paper, For each dataset, we use t- distributed stochastic neighbor embedding(T-SNE) [11] to visualize the feature 

vectors. This process helps to understand whether the extracted features are valid. 0 represents the feature vector of the female 

face, 1 represents the feature vector of the male face. 

1) Results of FEI dataset 

As shown in Table I, the method proposed in this paper shows excellent results on the FEI dataset. In addition, we provide a 

subset of the FEI face database composed of only frontal face images previously aligned to a common template so that the pixel-

wise features extracted from the images correspond roughly to the same location across all subjects.   

The best result achieves a recognition rate of 99.56%, which is significantly better than the baseline. Method based multi-

feature only reached 98%. From the visualization results, as shown in Figure 3, feature vectors are divided into two categories, 

which shows that the features we extracted are very effective. 

                                           Table 1 : Results of different methods on FEI dataset 
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                                                                  Figure 6 : Results of FEI database 

 

2)Results of SCIEN dataset 

As shown in Table II, the best result of our method achieves a recognition rate of 98.7%, in the SCIEN dataset. It is 

also significantly better than multi-feature-based methods. According to the visualization results in Fig. 8, the feature vectors of 

the SCIEN dataset are also clearly divided into two categories, which also verifies the effectiveness of face recognition features 

in face gender recognition. 

                                                     Table 2 : Results of different methods on SCIEN dataset 

Method Sample

s 

Features  Recognition 

Rate (RR) 

RESNET-101    

SVM (DCNN-

128) 

400 128 98.7 

LR (DCNN-128) 400 128 98.2 

RF (DCNN-128) 400 128 91.2 

KNN (DCNN-

128) 

400 128 98 

SVM (DCNN-

340) 

400 340 99.15 

 

                                                             

                                                             

                                                                                 Figure 7 : Results on SCIEN dataset 

 

3)Results of Asian star face dataset 

As shown in Table III, our method is superior to the method based on resnet50 in the Asian face dataset. The best result 

reached with Recognition Rate of 97.4%. Similarly, most feature vectors from the dataset were divided into two categories in 

Figure 8. 

The face recognition scheme based on deep learning can give the best face recognition performance at present, but this 

scheme requires a large amount of labeled face data. 

                                                 Table 3: Results of different methods on ASF dataset 

Method Sampl

es 

Featu

res  

Recognition 

Rate (RR) 

RESNET-101    

SVM (DCNN-128) 3160 128 97.4 

LR (DCNN-128) 3160 128 97.3 

RF (DCNN-128) 3160 128 96 

KNN (DCNN-128) 3160 128 97 

SVM (DCNN-340) 3160 340 98.39 
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                                                                                 Figure 8 : Results of ASF dataset 

          V.    CONCLUSION: 

In the proposed work, Face Gender Recognition is successfully implemented and obtained using the DCNN (Deep 

Convolutional Neural Network) method with ResNet 101(340 layers) technique. Though analysis with the Matlab software, it was 

observed that the Recognition Rate is achieved accurately for the three datasets. 

 

From the three data sets available in the open literature two examples have been considered for each dataset and the 

corresponding results are obtained and the same are presented in the above section. 

 

It is concluded from the results for the FEI dataset the graphical results are obtained and shown in the figure and the 

corresponding recognition rate is obtained as 99.56.For the second dataset SCIEN the graphical plots are obtained and shown in 

figure and the corresponding recognition rate is obtained as 99.15.For the third dataset ASD the graphical plots are obtained and 

shown in figure      and the corresponding recognition rate is obtained as 98.39. 
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