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Abstract: In the fields of image analysis and computer vision, face identification poses a difficult problem. This work, Face 

Recognition, analyses these problems and uses them to identify or verify a person using deep learning techniques. A face in an 

image is automatically found via facial recognition. 40 attributes and datasets with a maximum of 200,000 faces were used in this 

study on celebrity faces. This dataset features a variety of angles, backgrounds, and facial expressions. Using VGG16, AlexNet, 

and GoogleNet, the technique recorded test accuracy of 96.15 percent, 96.81 percent, and 97.73 percent. 
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I. INTRODUCTION 

 

Face detection technique is utilised extensively in the field of vision because it has a distinctive stability and flexibility 

compared to the identification of fingerprints and other technologies [1]. Humans perform face recognition on a daily basis, but 

developing the same computer system and increasing precision is an ongoing effort. The study of face recognition dates back to 

the 1950s [2]. Visual pattern recognition struggles with face identification. When viewing visual information, people frequently 

notice visual patterns. The brain interprets this information as logical thinking. A computer is a pixel in a single matrix, whether it 

be for video or images [3]. 

In the fields of image analysis and computer vision, face identification poses a difficult problem. This work, Face Recognition, 

analyses these problems and uses them to to identify or verify a person using deep learning techniques. A face in an image is 

automatically found via facial recognition. 40 attributes and datasets with a maximum of 200,000 faces were used in this study on 

celebrity faces. This collection of facial expressions, perspectives and backgrounds. 

The machine must identify what a particular bit of data in the data means. This is a challenging diagnostic issue for the 

identification of visual models. Knowing which information relates to which component and component with regard to facial 

recognition How can we confirm or establish the identification of the person in the photo given the provided face photo and 

celebrity photo site? This is a significant issue with facial recognition[3].  

Complex face traits can be detected using deep learning-based methods [4]-[5]. The in-depth learning-based strategy achieves 

notable success in resolving issues that have for years hampered the best efforts of the intelligence community is a factor that 

pertains to many commercial and government research fields and has shown to have a complicated architecture in high-quality 

data. Convolutional Neural Network (CNN), Stacked Auto encoder [6], and Deep Belief Network (DBN) [7] are a few in-depth 

learning algorithms that can be utilised to tackle this problem. CNN is the most used picture and visual algorithm [8]. 

 

II.  RELATED WORK 

    For facial recognition categorization, a few have utilized a variety of Machine Learning, DeepLearning, and Hybrid algorithms 

A couple of the papers are listed below : 

   Di Wang et al, have created a convolutional neural network-based algorithm for facial recognition. Every data set is   gathered 

locally. We must personally review some of the inappropriate images when gathering data sets online, choose three Chinese 

characters as our research subjects, gather 200 images for each character, and then gather the recognition accuracy of our 

improved model, which ranges from 68.85 percent to 79.41 percent after sets checking[1]. 

    Edy Winarno et al., has introduced an attendance system based on a face recognition system using the CNN PCA method and real-

time camera. In order to detect and identify faces as a person's identity and to store them in a face database, the attendance system 

uses faces as objects. Up to 98 percent accuracy in facial recognition can be achieved using the suggested technique [3]. 

     Yong Li et al, introduced a neural network testing-based facial recognition system. The suggested activity fireliably     locates and 

measures faces in the image using the AdaBoost algorithm. Next, facial features are isolated and removed using a deep convolution 

neural network. CNN training database is tested using CMU PIE. The recognition results will then be displayed visually. Preliminary 

testing using current laboratory employees as test subjects revealed that the system properly detects facial recognition function and 
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has improved visual accuracy[4]. 

      Sudha Sharma et alintroduced the machine learning algorithm used in the face recognition system. attempts utilising Naive 

Bayes, a vector support machine, direct discrimination analysis, and multi-category perception. On the ORL website, tests are taken 

while exercising. A variety of facial images that were captured in the lab between April 1992 and April 1994 are included in the ORL 

Face Database. On the ORL website, there were 400 images drawn from 40 distinct lessons. The face data collection for 40 persons 

consists of 10 photos in the 92 x grey PGM format with a size of 112 pixels [5]. Through the application of PCA and linear 

discriminate analysis, the authors achieved 97 and 100% recognition accuracy[6]. 

        Xiujie Qu • et al., the Fast Facial Recognition Program based on In-Depth Learning was unveiled. There are two sections of 

the road. First, network training is finished and network parameters are obtained using the PC terminal. The second is an FPGA-

based face recognition system. Key component analysis (PCA), the LBP algorithm, and the in-depth learning method are the main 

topics of the study. The University of Carnegie Mellon's CMU-PIE face site was used for the testWebsite size for CMU-PIE is 32 

x 32. Each individual contains 170 images. On the CMU-PIE facial site, 17 individuals were chosen, 120 training shots were 

randomly chosen from the individual face website, and an additional 50 images were utilised as test sets. After software 

simulation and board rating, the authors were able to determine the accuracy of the recognition. The face recognition system 

speed is 400FPS, the recognition rate is 99.25 percent, and it also has good endurance, allowing it to finish alert work in column 

lighting settings [7]. 

  S. Sharma et al Tan-Triggs pre-screening for 96 x 96 and 64 x 64 pixel images was first introduced by S. Sharma et al. The 

(FRGC) database was used for the experiments. This analysis employed the Face recognition grand challenge (FRGC) database 

containing 11,2B4 2D previews for 286 distinct labels. This examines eight distinct strategies for modifying the orientation, size, 

and pre-processing of faces. According to the findings, facial alignment with CLM offers the best facial recognition precision, and 

the best facial verification technique uses the advance processing method. When employing distant photos for training, Dlib 

alignment also offers good accuracy. On matching pathways, it has generated results with accuracy ranging from 90 to 98.30 

percent[8]. 

    Wael AbdAImageeda et al.,Utilizing numerous pose-aware deep learning models, we have presented our approach and face 

recognition system. The IJB-A data set and the CASlA-WebFace [15] test set were used. The CASlA-WebFace [15] website is 

the largest known public face recognition website, and the QB-A website was instantly recognised by the scientific community. 

There are 494,414 photos in all across 10,575 studies in the CASIA WebFace data. In both verification and acquisition activities, 

Ournovel representation outperforms the CS2 implementation of IARPA and NIST'sUB-A[16]. 

      

 

III. METHODOLOGY 

We've picked a deep learning architecture called Deep Convolution Neural Networks. The weights of the deep learning model 

are employed and the deep learning model is adjusted to construct a novel architecture for performing classification in face 

recognition on the Celebrity face dataset, which consists of millions of photos dispersed among thousands of classes: 

A. Data Collection  

    For training, a celebrity face dataset with a maximum of 200,000 faces and 40 attributes was used [9]. The 40 features in this 

dataset include various facial expressions, viewpoints, and backgrounds. The sample properties included in this dataset are shown 

in Figure 1. Gender is one of the attributes that can be found in the databases [9]. 

 
  

                                                                   Figure 1 :-  Celebrity face classified by gender[9] . 

 

B. Training datasets 

      In this system training and testing data have been separated from the dataset. In Proposed dataset, data have been split into 

7:3 of training to testing data 

 

C. Transfer Learning: 

In the field of deep learning, there is a concept known as transfer learning. The extent of its operation is unknown to us, though. 

The proposed research looks at the transferability of neural networks. Efficiency is significantly impacted by transfer learning 

when high layer characteristics are transferred. It is still better than creating a network from scratch, though. When compared to 
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using random weights, modest tweaking yields significantly better outcomes. This illustrates how transfer learning is far more 

effective than learning from scratch. [10][11]. 

 

D. Applied Model 

      VGG16: A deep convolutional neural network, which is frequently employed in the field of photo recognition, scored 92.7 

percent top-5 test accuracy in the ImageNet dataset, which consists of 14 million photos belonging to 1000 classes. The network 

consists of 41 layers in total, 16 of which have learnable weights, including 13 convolutional layers and 3 fully connected layers. 

It can handle images with dimensions of (224, 224, 3). (224, 224, 3). The VGG-16 design has 138,357,544 parameters in total. 

[12]. 
    Alexnet: In this In deep CNN architecture, AlexNet is highly regarded[11]. It has made ground-breaking advancements in the 

classification and image recognition sectors. The final two layers of AlexNet, the softmax and output layers, make complete its 

twenty-six layers[12]. Krizhevesky et al.[11], who created numerous parameter optimization techniques and expanded the CNN's 

depth, initially proposed the AlexNet. Figure15[13] depicts the AlexNet architecture. 

 

 

         

               
                                 Figure 2 :-  The architecture of AlexNet[13].   

 

GoogleNet: GoogleNet (also known as Inception-V1) was declared the winner of the 2014-ILSVRC competition [14]. High-

level accuracy at a lower computing cost is the primary goal of the GoogleNet architecture[13]. GoogleNet had a top-5 error rate of 

6.67 percent, according to "Deep Sparse Rectifier Networks." The 14th International Conference on Statistics and Artificial 

Intelligence [15]. After only a few days of training, the human expert (Andrej Karpathy) was able to achieve a top-5 error rate of 

5.1 percent for single models and 3.6 percent for ensembles. RMSprop, image distortions, and batch normalisation were all used.. 

This module uses numerous, extraordinarily tiny convolutions to significantly reduce the number of parameters. There are 22 levels 

in GoogleNet's design, yet there are only 4 million parameters as opposed to 60 million in AlexNet. Figure 4 depicts the 

GoogLeNet [15] architecture. In order to take clustering and network within network into consideration, GoogleNet has nine 

inception modules..During the inception modules, the module range is established and fully connected layers are eliminated. The 

number of factors used in the inception modules is reduced by pooling, meanwhile. To enhance the outcomes, a shadow network 

and an auxiliary classifier have also been used. GoogLeNet has additional layers thanks to the nine inception modules that repeat 

the convolutional, pooling, softmax, and concat procedures [15],[16]. 

 
 

 

Figure : Image of GoogLeNet architecture [15]. 

 

     In this section, the performance measures of the specified model will be discussed. The quality metric used for facial 

recognition is accuracy. In three models ko VGG-16, AlexNet, and GoogleNet have been applied to the celebrity face dataset. 

Then vgg16 achieved 96.15%, AlexNet achieved 96.81% and GoogleNet 97.73% achieved accuracy, which has been achieved on 

the Celebrity dataset.  
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Table 1.  

Training Models 

 VGG-16  AlexNet GoogleNet 

Test Accuracy 96.15% 96.81%      97.73% 

 

 

 

IV. CONCLUSION AND FUTURE SCOPE 

       Face detection is a method of identifying or confirming who you are using your face. Face recognition systems can identify 

people in photos, videos, or in real time. these technologies have made significant strides. The next generation of facial recognition 

technologies will be widely used in the identification of a person's face which includes focusing on specific unique features, such as 

jaw, cheeks, facial expressions, cheers, sadness, drowsiness, surprise or blinking and so on. In smart environments, where robots 

and computers will act as assistants, the next generation of face recognition technologies will be widely used. Due to the outbreak 

of COVID-19, face recognition systems are also being deployed. In this paper, I have used three deep learning models where the 

Resnet model gained the highest accuracy. 
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