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Abstract— The Face Recognition techniques have evolved a 

lot as we see from our day to day experiences. There are so 

many works already done in this field. In this paper a confine 

review is provided particularly in the field of Face 

Recognition through Artificial Neural Network.This review 

considers various metric learning held under Artificial Neural 

Network.  

Keywords: Convolutional Neural Network 

I. INTRODUCTION 

The idea of Face Recognition is taken from  human 

perception system where face perception is an ability of a 

human to understand the human faces and hence to remember 

it especially in relation to the information already present in 

the human brain or to create a brand new knowledge inside 

the brain. Face recognition is an application which is used in 

various fields especially for criminal investigation, crowd 

surveillance, access control and so on. Already a lot of work 

is done in this field, but still attract many people to work in 

this field for better advancement. Recently the Recognition 

and Identification work is done in videos, short videos, TV 

series etc. The Face Recognition and Identification are two 

terms and must not be interpreted as same. Face Recognition 

is a technique used to identify an image with reference to the 

target image which means we know what we are searching 

for. Whereas Face Identification deals with finding that 

particular face among the large set available. So in that case 

Face Recognition as in verification is one-to-one mapping 

and Face Identification is a one-to many mapping. For whole 

process we need to store the data in database. Through this 

already stored data various computations are performed. 

II. LITERATURE SURVEY 

A summary of large amount of information that has been 

published on Face Recognition and Identification.  

A. Samyak Dutta, Gaurav Sharma, C.V. Jawahar [1].  

They have presented an approach for unsupervised training 

of CNNs to learn discriminative face representations. Here, 

supervised training data is used over a video. In this multiple 

faces in the same video must belong to different persons and 

same face in multiple frames must belong to same person. 

The large set of internet videos are used which helps in 

providing the strong supervision in the form of identity labels 

for faces. This helps in learning identity wise discriminative 

representations same as VGG-Face. The max-margin loss 

function are used which helps in embedding similar face pairs 

closer in the feature space than dissimilar faces with a certain 

margin. The implementation of Viola-Jones is done where 

face detectors are trained on profile faces to detect faces. Face 

tracking is done where if tracked face was overlapped with 

the already sampled frame then add this in the existing track. 

According to the network architecture the Siamese network 

is used. The use of max-margin loss function lead to decrease 

in distance between pairs of faces of same (different) person 

to be less(greater) than the bias b by a margin of m. Fine 

tuning using Supervised Metric Learning where the margin is 

fixed and bias were learned. In case of Unsupervised Training 

two networks were trained with some learning rate. The 

training is done until the accuracy began to saturate. This 

whole work was passed through the data augmentation. To 

see the result the images were taken from the LFW datasets 

and visualised the activations of 5 convolutional layers at 

different depths for various images. This technique achieved 

the verification rate of 71.48% with low resolution input size 

of 64×64. 

B. Vivek Sharma, Makarand Tapaswi, M.Saquib Sarfraz 

and Rainer Stiefelhagen.[2] 

By distilling the identity, essential information from 

representation is obtained using deep pre-trained face 

networks. The concept of video-face clustering is used. To 

learn discriminative facial representations the Track-

supervised Siamese network (TSiam) and Self-supervised 

Siamese network (SSiam). TSiam incorporates negative pair 

for singleton track and SSiam on a subset of frames the 

positive negative is obtained by sorting distances. The 

methods used are either fully-unsupervised or use 

supervision. Video face clustering compares given frame 

with the reference frame and threshold is learned to 

merge/not-merge frames. The clothing appearance, speech, 

context, gender are labelled through Face track 

clustering/Identification methods. To push the positive and 

negative sample apart improved from of triplet loss is used. 

TSiam made a tracking act as a form of high precision 

clustering to automatically generate positive and negative 

pairs of face images. 

SSiam retrieves the information through pseudo-

relevance feedback. The Euclidean distance is obtained 

between the first and the last samples which is a good 

candidate to obtain similar and dissimilar pairs. The main 

idea used is to not rely on the track level information. 

C. G.E. Hinton and R.R. Salakhutdinov [3] 

There are so many methods present for the dimension 

reduction purpose but many of them required the expert 

knowledge of domain. The dimensionality can be reduced by 

the use of Neural Network. For the purpose of pre-training 

the data is divided into small subsets and the initial random 

weight is initialised. For large data vectors the conjugate 

gradient vectors are used. Various value of learning rate, 

momentum, and weight-decay parameters are used. PCA 

minimized the cross-entropy error using the method of 

conjugate gradients. 

D. Chen Huang, Yining Li, Chen Change Loy[4] 

For data belonging to the highly skewed classification classic 

method of deep learning methods are used. For imbalanced 
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class distribution embedding function are learned which are 

discriminative with local class imbalance. Here maximizing 

the intera-cluster similarity between the function and its 

containing cluster centroid and minimizing the inter-cluster 

similarity. Also non-uniform assumption of the class 

distribution, each modelled as mixture of homogenous 

cluster. Clustering techniques employed helps in capturing 

the local distribution of clusters for every class. 

Cluster- based Large Margin Local Embedding 

(CLMLE) yields fast evaluation with nearest clusters. This 

technique is more advantageous as it is non-parametric in 

nature and it is easy to extend to new classes without 

retraining.  

E. Carl Doersch, Abhinav Gupta, Alexei A. Efros[5] 

Use of Convolutional Neural Network to predict the data. 

Training part contains the use of spatial context to trail a 

visual representation. For visual context prediction, feature 

embedding is learn for individual patches. Processing this 

patches separately the AlexNet –style architectures are used. 

To obtain the similarity between the patches nearest 

neighbour method is used. Patch clustering is done through 

applying mining algorithm to pascal VOC 2011 with no pre 

filtering of images. 

F. Omkar M.Parkhi, Qiong Cao, Andrew Zisserman [6] 

A form of transfer learning to the set of media in a template 

through template adaptation is done. Here template is a set of 

all media (images/videos) of a subject is combined into a 

single representation suitable for matching. Due to historic 

representation the template based methods are used by many 

face recognition tasks. Template adaptation have source 

domain as deep convolutional network trained offline as 

output is set of media in templates. The classification of 

subject is done by linear SVM. Template adaptation 

evaluation on IJB dataset has generated surprising results. 

Template adaptation have outperformed many techniques as 

Bayesian metric learning, pose specialised network, 2D 

alignment, 3D frontalisation and novel convolutional neural 

network. Transfer adaptation is typically performed by pre-

training over source domain, replacing final loss layer and 

then fine tuning the network on new objective from the target 

domain. 

G. Zhaofan Qiu, Dong Li, Yehao Li, Qi Cai, Yingwei Pan 

and Ting Yao [7] 

2D and 3D convolutional neural network is leverage over 

frame, short video clip and motion. Long and Short-Term 

Relation Networks (LSTR) models both short-term and long-

term human-context relation to augment feature for spatio-

temporal action localization. Bounding box proposals are 

generated through Region Proposal Network (RPN). The 

local and global representation are learned through Local and 

Global Diffusion (LGD).Motion features between 

consecutive frames are obtained by modelling the change of 

consecutive frames also applying another CNNs optical flow. 

In feature quantization Average Pooling and Temporal 

Convolution Pooling is done. Trimmed action recognition 

generally revolves around three things one is multi-stream 

feature extraction, feature quantization and prediction 

generation. Here pooling and quantization provides the global 

representation of each trimmed video. This work mostly 

focused on multiple visual features. 

H. Omkar M.Parkhi, Andrea Vedaldi, Andrew Zisserman 

[8] 

The work of face recognition is done on both single 

photograph or from set of faces tracked in a video. 

Deep architectures for face recognition is used, the 

main characteristics of such methods is use of a CNN feature 

extractor. Siamese network architecture is also used where 

CNN is applied to pairs of faces to obtain the descriptors and 

final comparison is done by Euclidean Distance. Dataset 

collection is done through filtering identity names of 

candidates, removing erroneous faces, removing near 

duplicates as images differing only in colour balance, Final 

manual filtering. The CNN associates each training image a 

score vector by means of fully connected layers containing N 

linear predictors one per identity. After learning the classifier 

layer is removed and score vectors are used to identify the 

verification using Euclidean distance to compare them. 

I. Ramazan Gokberk Cinbis, Jakob Verbeek, Cordelia 

Schmid [9] 

Similarity metrics adapted to the characters appearing in 

specific video given none or few labelled faces. Track 

performance metric using different metrics is evaluated. 

Equal error rate is computed by sorting all pairs of test tracks 

by their distance. Nearest neighbour classifier to assign the 

test tracks is used to one of the eight characters. For classifiers 

semi supervised, supervised and unsupervised examples are 

used. To compare the results the L2 metric and metric learned 

on LFW dataset. After comparing different metrics when 

used to perform hierarchical clustering. 

J. Ken Chatfield, Karen Simonyan, Andrea Vedaldi [10] 

Scenario-specific best practices are explored. Here 

comparison of various techniques is seen such that this 

comparison is done in various scenarios. Shallow 

representation considers the IFV which outperforms related 

encoding methods such as BoVW, LLC and VLAD. The IFV 

is a dense collection of patches and corresponding local 

descriptors. And Gaussian mixture model soft quantizes each 

descriptor. Other scenario considers the Deep representation 

with pre-training where CNN architectures improve the 

previous state of art using shallow representation. Here single 

learning framework is adopted and architecture of different 

complexity is explored. In the other scenario with pre-training 

and fine-tuning the image features become dataset-specific 

after the fine tuning. All scenarios have in common the data 

augmentation and linear predictors. Data augmentation 

includes work like cropping and flipping whereas linear 

predictors are learnt through Support Vector Machines 

(SVM). SVM applies and get benefit from l² normalisation. 

The CNN based feature comprises the Fast CNN, Medium 

CNN and Slow CNN. The Fast CNN considers the 4 pixel 

stride in the first convolutional layer which enhances the 

processing. The Medium CNN processing is decreased by 

stride and smaller receptive field of first convolutional layer. 

Whereas the Slow CNN is related to accurate network. CNN 

training uses the gradient descent with momentum. The fine-
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tuning is done over CNN Small using VOC2007, VOC2012 

or Caltech-101 as the target data. 

K. Alessio Ansuini, Alessandro Laio, Jakob H.Macke, 

Davide Zoccolan [11] 

Here the fundamental geometric property of a data 

representation in a neural network is its intrinsic dimension 

(ID).ID estimator is used to leverage the work of estimating 

the ID of data representations. 

The variation of ID across the VGG-16 is done. 

III. CONCLUSION 

This paper has attempted to review the different wok carried 

forward by various people in terms of the Face Recognition 

and Identification. These works include the area of 

supervised, unsupervised and semi-supervised learning. Yet 

there are several more that hasn’t covered here. These works 

were helpful in evolving the techniques in the field of Face 

Recognition and Identification purpose. Neural network have 

made the work of learning quite easy as we don’t have to get 

extreme domain knowledge in mathematics and other earlier 

approaches towards the Face Recognition and Identification. 

Also taking into consideration various features of the 

Artificial Neural Network we would like to work in the field 

of medical sciences as to help the people who are suffering 

with Prosopagnosia which has yet no cure defined as it is a 

genetic disorder. Face Recognition and Identification has 

already achieved heights in terms of various area but tying up 

the same work with medical sciences will help the human 

kind. Also somehow working in this field as a completely 

new work will be an honour. The list of references to provide 

more detailed understanding of the approaches described is 

enlisted below. 
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