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Abstract— In past few years’ recognition of face has an 

integral part of research. With advancement in progress in 

biometric applications in the field of banking, national 

identity and law enforcement has projected and popularized 

the need of face recognition technology into research field. 

Now the face recognition technology has evolved from basic 

methods to better techniques and mathematical 

representations for face matching and image analysis. The 

study exhibits the review of all approaches and techniques. 

The paper reflects the insights of various methodologies 

currently being implemented. Also, attempts are being done 

for using face recognition and identification applications to 

execute with accuracy considering the complexities 

encountered. Efforts have been put in to outline the aim for 

using face recognition applications along with ruling out the 

complexities. 
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INTRODUCTION 

Recognition of human faces is relatable to the task of 

identification of faces in the database, detected either as a 

human face or as unknown face. Recognition and 

identification of fthe faces is done to perform analysis 

among set of images already stored and trained in database. 

Face detection and recognition are two sides of a same coin. 

Recognition of faces can be classified in two categories: 

verification and identification. In thre domain of image 

processing face identification is a very complicated and 

challenging task. Number of factors like different pose, 

illumination, pose variation are the major cause. A person 

with different angles most of the times is not identified by 

the application being used for the purpose of face detection 

and identification[1],[2]Face identification plays and 

important role in research domain of computer vision and 

image processing. Now a days this approach is being used 

in every possible field human can think of. It includes 

surveillance, security, banking sector and so many more. 

                                   
Fig 1. example of face recognition 

Face recognition is a non-intrusive method and can be 

executed with digital cameras or may be with the combined 

application with CCTV . It has been seen that now the 

updated and advancement in techniques has made it easier to 

identify the faces from different angles. The factors like 

brightness have been over come. Any system having face 

identification tool can process and capture the images and 

compares them with stored database images. The images with 

faces stored in database or central repository then such faces 

and pictures are classified as identified or recognized set of 

images. Else the images are considered as unknown and 

further the algorithm is trained to handle such problem. 

 Having an image at different angles, Differences in 

the look (different angle, pose, hairstyle, makeup, 

moustache, beard, etc.), 
 Lighting, 
 Aging. 

Image processing and identification of image is done by 

identifying the features using various techniques and 

analysis can be done with reference to features like face, 

nose , cheeks etc. in the target image or face.  Structure of 

the face is another important aspect to be considered. In 
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order to have accurate image analysis the structure and 

alignment of the face has to be done with very focused 

accuracy. Number of algorithms are designed and worked 

upon to handle the issues of face structuring and analysis of 

face on its basis which in turn is a complex task to be 

achieved[3].This paper studies and concludes about various 

face identification techniques based on past work done . A 

contrast among different methodologies is presented and 

evaluated. 

 

 

RELATED WORK 

A review is presented about image/face identification 

techniques that are studied in past. In other study Park et al, 

proposed a method called as key point method which was 

used for improving the efficiency and accuracy .the study 

was conducted on sample space of about thousands of 

images. In this study the mentioned method was found 

better than SIFT technique. Cassio et al. in another study 

objectified the subject of sample is enrolled or not in the 

face gallery. The techniques were identified on the basis of 

accuracy, scalability and sample size. For face recognition 

the approaches have been tested on standard databases 

namely FRGC and Pub fig83[9]. Another author proposed 

two techniques for identification of faces from sample size 

using histogram of LBP. T h e  v a r i a t i o n  i n  a n g l e s  

o f  p o s e  a n d  n o n  a l i g n m e n t  w e r e  a l s o  

c o n s i d e r e d  f o r  t h e  w o r k  u n d e r  s t u d y .  

 

 

 

I n a study by Sharma et al, an pose-invariant techniques for 

identification of faces was proposed. The study showed the 

evaluation of some old methods including eigen face and 

fisher face which performed better in certain particular 

scenario. Curtis dissimilarity as distant feature metric was 

chosen. A biometric system which was multi modal was 

given by Shyam et al. His representat ion stated the 

fusion of tradit ional  and feature based matching 

score. Eigen faces with use of eigen vector are the part of 

PCA. Covariance matrix is to be calculated to use this 

approach. The different amount of variation of is 

represented in different forms with the use of eigen vectors. 

A combination termed as linear combination is used to 

represent face or image. Such combination is used to 

represent the faces called as eigen face. It can also be 

approximated using only the “best” eigenvectors with the 

largest eigenvalues. The different authors reported about 90 

percent, 80percent, and 64 percent accuracy on the average 

rate on the parameters like effects of light , the angle of 

image, and size variations, respectively. Their database 

contained 2,500images of 16 individuals. The sample 

dataset of images contained images with background which 

affects the process to an extent. However it was observed 

the only complete face is not sufficient for a successful 

implementation[29]. Illumination, pose etc also plays a vital 

role. Illumination normalization [27] is usually necessary 

for the eigenfaces approach.[13]. A predictive method of 

learning was achieved using support vector machine to 

handle classifications based learning. Due to higher 

efficiency and accuracy rate SVM was considered as the best 

amongst all studied techniques[14]. Edge feature is another 

way out technique is used to image data set for classification. 

although better performing technique is morphological edge 

detection. trhe above techniques are used in traffic scenarios 

for video based detections. in this presence of vehicle is 

detected by edge detection and was further processed using 

histogram. 

 

 
In the past few years the goal and aim of research has 

been focused more upon deep learning. Convolutional neural 

network is the approach being adopted typically for the purpose 

of face identification . It may include categories like simple 

CNN or he other categories of CNN depending upon the 

classification to be performed[26]. Motivated and inspird the 

outcome of performance by CNN wgich includes deep face , 

deep ID etc , human face identification using computer vision 

has reached another level[27]. 

Machine learning has given a new dimension to face 

recognition systems.algorithms like viola jones, LBP were 

developed in past years .the algorithms have shown a 

remarkable outputs in terms of efficiency and accuracy[28]. 

The algorithm have shown remarkable performance in feature 

extraction. 
 

 TECHNIQUES 

 

This section gives an overall view about the techniques used 

for face recognition mostly applied on front faces. Benefits 

and disadvantages of all the techniques are mentioned 

herewith. The face recognition methodologies consist of the 

following categories. First is detection of faces and their 

normalization and second is identification of respective faces. 

All face recognition algorithms consistent of two major parts: 

(1) face detection and normalization and (2) face 

identification.   We can categorize these methods in two 

categories. S e  o r  m a y  b e  c e r t a i n  p a r t i c u l a r  

r e g i o n  o f  t h e  h u m a n  f a c e .  Former methods use 

holistic texture features that are applied to either whole-face  

or specific regions in a face image whereas latter methods 

employ shape and texture of the face. Earlier holistic based 

features and methods were mostly used. The algorithm which 

can do detection alongwith identification are called as fully 

automatic algorithm. Categories of methodologies for face 

recognition are as follows: 

 
1. Appearance-based Face Recognition Methods 

Recognition of Face is considered as a searching problem 

classified as space- searching problem. It is implemented 

with machine learning. PCA and LDA are appearance based 

recognition techniques which are widely used. The projection 

vector is used in PCA which finds a set of projection vectors 

h that samples do not loose any important information and it 

resembles the original sample[6] The principal component 
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analysis and Linear Discriminant Analysis  have been 

observed with good rate of accuracy in face detection 

methods[7].  

There are various advantages and disadvantages among 

appearance based techniques which includes face space 

problem, where various statistical techniques can be 

experimented. The advantage of such approach is that it can 

work with low resolution data and poor quality images.  

 

2. Model-based Face Recognition Methods 

This approach is targeted at the construction model of human 

face for easier and efficient face detection.therefore the various 

facial features are extracted. Supervised classification is used 

to designiven by Shyam etal. and model the face recognition. 

For example, feature-based matching derives distance and 

relative position features from the placement of internal facial 

elements (e.g., eyes). In the recent studies it was found that in 

a system based on feature graph matching technique was by 

Wiskott et al. by integrating both shape and texture, Cootes et 

al. developed a 2D  morphable face model. In this system face 

variation and types was learned[8]. The pros and cons of 

model-based face recognition methods are as follows.: the 

structure had the relationship with the real faces . An explicit 

modeling of face variations, such as pose, illumination and 

expression gives the possibility to handle these variabilities in 

practice. Another complex task is to model and design part. 

Facial feature points are difficult to extract automatically with 

robustness.  
A hybrid technique was proposed in which adaboost was 

combined with neural network to get enhanced results. it 

increased the speed for detection of human faces. The 

technique also ignored the non human faces or objects. It was 

a real time approach. because the algorithms are combined 

therefore it has certain drawbacks also.  

On the same approach fuzzy logic can also be combined with 

other algorithms like genetic algorithm etc to get enhanced 

results. But it might also have certain drawbacks as it can 

affect the sped of recognition therefore the parameters like 

speed and efficiency have to kept in mind. 
 

3. Feature Based Approaches 

 

In such approaches, firstly the points called as fiducial points 

are checked for and detected. Then the distance based 

technique is used to extract the features from the face[15] in a 

study Euclidean distance was used for matching between 15 

feature vectors which were extracted based on a database of 30 

sample data with 5photos  per person and got a performance 

rate of about 70 percent . The feature based tracking is used to 

identify an object to track basic identical points of the object. 

Such techniques help in object detection and analysis on 

different parameters. it detects the features previously detected 

during training phase. It is a kind of pattern recognition step. 

Motion based and features based on model are basic 

techniques for such analysis. Image sequencing to 

3Dimensional models mostly use model based approached. 

such techniques can be used to track objects efficiently. 

 

 

CHALLENGES 

 

There are number of factors which affects and limits  the 

performance of many real time applications. 

 

1). 3 Dimensional head pose  variations are certain 

problems which cannot be avoided in practical scenario. The 

reason for the same is that the face is not always in the front 

position in front of camera. There are two major factors. 

First is same face with multiple poses and second is multiple 

face with same pose. First criteria is more complex 

comparatively. Therefore it becomes difficult for the 

application to identify the faces. 

2). Illumination variations due to color of skin due to 

illumination and radiance factor is another chsallenge. The 

real time face identification applications encounters 

difficulty in face recognition and detection. Light in 

background makes it more complex when there is diversity 

in pose as well. 

3). Facial expression: Faces may have large deformation 

and changes under facial expressions in extreme scenario. 

This is another challenge for algorithm of face recognition. 

4). Occlusion: when  a face is captured at different angles 

and cannot be identified due to hindrance of any kind or any 

change of face , then detection becomes difficult part. 

5).Time Delay: Faces of humans may change over time . 

The changes may be due make up, beard in case of men, 

glasses etc. 

CONCLUSION 

Recognition and identification of faces is the main focus in 

computer vision in the recent times. A lot of research is going 

on in this field. However we still have to reach a level where 

we can have a strong and robust system. Computer vision and 

image proceesing field is needs more rigorous research to 

enhance the methodologies and techniques . there are number 

of challenges to be resolved if a sustainable system is to be 

developed. Face make up , different hair styles, blurness of 

images and faces are few common challenges. It is being 

observed that still the accuracy could not be reached to the 

threshold it should be. Face recognition application needs to 

be worked upon a lot. The mentioned results and outputs can 

become the guidance note for new algorithm development 

and in return which can foster the human computer 

interaction to another level. also in future modifications can 

be done as false detections can be reduced further to get 

better accuracy and efficiency. 

 

REFERENCES 

 
[1] Zhao, W., et al., "Face recognition: A literature survey", 

Acm Computing Surveys (CSUR) Vol. 35. no. 4. pp.399-

458. 2003. 

[2] Sheela Shankara,∗ and V. R. Udupib, “Recognition of 

Faces – An Optimized Algorithmic Chain”, Twelfth 

International Multi- Conference on Information 
Processing-2016 (IMCIP-2016) 



www.neuroquantology.com  
 

[3] Tang, X.; Du, D.K.; He, Z.; Liu, J. PyramidBox: A 

Context-Assisted Single Shot Face Detector. 

In Computer Vision—ECCV 2018; Springer: 

Berlin/Heidelberg, Germany, 2018; pp. 812–828. 

[4] S. Georghiades, P.N. Belhumeur, and D.J. Kriegman, 

“From few to many: Generative models for recognition 

under variable pose and illumination,” In AFGR, 2000. 

[5] Bartlett, M. S., Movellan, J. R., Sejnowski, T. J., Face 

recognition by independent component analysis. IEEE 

Trans Neural Networks 13, 1450–1464, 2002. 

[6] Zhang, Z., Song, G., and Wu, J., A Novel Two-Stage 

Illumination Estimation Framework for Expression 

Recognition. Hindawi Publishing Corporation The 

Scientific World Journal. Article ID 565389, 12 pages, 

2014. 

[7]  Casio, E., Schwartz, W. R., Extending Face 

Identification to Open- Set Face Recognition. 

Graphics, Patterns and Images, 

27th SIBGRAPI IEEE Conference on 26-30 Aug, 2014. 

[8] Cootes, T. F., Edwards G. J., and Taylor, C. J., Active 

appearance models”. IEEE Trans. Pattern Analysis and 

Machine Intelligence , vol. 23, no. 6, pp. 681–685, 2001. 

[9]  Sharma, A., Haj, M. A., Choi, J., Davis, L. S., and 

Jacobs, D. W., Robust pose invariant face recognition 

using coupled latent discriminant analysis. CVIU, 

116(11):1095–1110, 2012. 

[10]  Maturana, D., Mery, D., and Soto, A., Face Recognition 

with Local Binary Patterns,

 Spatial 

Pyramid Histograms and Naive Bayes Nearest 

Neighbor Classification. SCCC '09 Proceeding of the 

2009 International Conference of the Chilean Computer 

Science Society Pages 125- 132, 2009. 

[11] Shyam, R., Singh, Y.N., Evaluation of Eigenfaces and 

Fisherfaces using Bray Curtis Dissimilarity Metric. In 

Proc. of 9th IEEE Int’lConf. on Industrial and 

Information Systems (ICIIS 2014), ABV- IIITM, 

Gwalior, Dec. 2014, pp. TBA. 

[12] K. Jonsson, J. Matas, J. Kittler, and Y. Li, “Learning 

support vectors for face verification and recognition,” In 

Proc. IEEE International Conference on Automatic Face 

and Gesture Recognition, pp. 208– 213, 2000. 

[13] G. Lebrun, C. Charrier, O. Lezoray, C. Meurie and H. 

Cardot, Fast Pixel Classification by SVM using Vector 

Quantization, Tabu Search and Hybrid Color Space, In 

The 11th International Conference on 

Computer Analysis of Images and Pattern (CAIP), 

Springer Heidelberg, pp. 685–692, (2005). 

[14] K. R. Tan and S. C. Chen, "Adaptively weighted 

subpattern PCA for face recognition," 

Neurocomputing, vol.64, pp.505-511, 2005. 

[15] Yashunin, D.; Baydasov, T.; Vlasov, R. MaskFace: 

Multi-task face and landmark detector. arXiv 2020, 

arXiv:2005.09412v1. 

[16] M. Zhao, J. Yagnik, H. Adam, and D. Bau, “Large 

Scale Learning and Recognition of Faces in Web 

Videos,” Proc. IEEE Eighth Int’l Conf. Automatic Face 

and Gesture Recognition (FG), pp. 1-7,2008. 

[17] D. Wang, S.C.H. Hoi, Y. He, and Jianke Zhu, “Mining 

Weakly Labeled Web Facial Images for Search-Based 

Face Annotation,” IEEE Transactions On Knowledge 

And Data Engineering, vol. 26, No. 1, January 2014. 

[18] Dayong Wang, Steven C.H. Hoi, Pengcheng Wu, 

Jianke Zhu, Ying He, Chunyan Miao, “Learning to 

Name Faces: A Multimodal Learning Scheme for 

Search-Based Face Annotation”, IGIR’13, July 28–

August 1, 2013. 

[19] D. Helic, C. Trattner, M. Strohmaier, K. Andrews, On 

the navigability of social tagging systems, in: The 2nd 

IEEE International Conference on Social Computing, 

SocialCom2010, Minneapolis, Minnesota, USA, 

August 20–22,2010. 

[20] J. Tang, R. Hong, S. Yan, T.-S. Chua, G.-J. Qi, and R. 

Jain. Image annotation by knn-sparse graph-based label 

propagation over noisily tagged web images. ACM 

TIST,2:14:1–14:15, 2011. 

[21] M. Guillaumin, T. Mensink, J. Verbeek, and C. Schmid. 

Face recognition from caption-based supervision. In 

IJCV’12, 96:64–82, Jan 2012. 

[22] A. Holub, P. Moreels, and P. Perona. Unsupervised 

clustering for google searches of celebrity images. In 

IEEE FG’08, pages 1 –8, 2008. 

[23] M. G. Kresimir Delac and M. S. Bartlett. Recent 

Advances in Face Recognition. I-Tech Education and 

Publishing, 2008. 

[24] D.-D. Le and S. Satoh. Unsupervised face annotation by 

mining the web. In ICDM’08, pages 383–392, 2008. 

[25] Taigman, Y.; Yang, M.; Ranzato, M.; Wolf, L. 

DeepFace: Closing the Gap to Human-Level 

Performance in Face Verification. In Proceedings of the 

IEEE Conference on Computer Vision and Pattern 

Recognition, Columbus, OH, USA, 23–28 June 2014.  

[26] Deng, J.; Guo, J.; Xue, N.; Zafeiriou, S. ArcFace: 

Additive Angular Margin Loss for Deep Face 

Recognition. In Proceedings of the IEEE/CVF 

Conference on Computer Vision and Pattern 

Recognition (CVPR), Long Beach, CA, USA, 15–20 

June 2019. 

[27] Adouani, A.; Henia, W.M.B.; Lachiri, Z. Comparison of 

Haar-like, HOG and LBP approaches for face detection 

in video sequences. In Proceedings of the 16th 

International Multi-Conference on Systems, Signals & 

Devices (SSD), Istanbul, Turkey, 21–24 March 2019. 

[28] J. Montenegro and W. G´omez, P. S´anchez-Orellana” 

A Comparative Study of Color Spaces in SkinBased 

Face Segmentation,”10th International Conference on 

Electrical Engineering, Computing Science and 

Automatic Control (CCE) Mexico City, Mexico. 

September 30, October 4, 2013 


