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An efficient face verification algorithm

Abstract. This paper presents an algorithm without training for an arbitrary database for verification of
approximately identically posed faces. The classifier is Euclidean distance with Pearson’s correlation coeffi-
cients as parameters. The performance of the algorithm is tested on publicly available databases Color FERET
and Face94 Directory by Dr. Libor Spacek.
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1. Introduction

Physical access control biometrics includes everything that requires identity authentica-
tion by scanning a person’s unique physical characteristics. It is used where high security is a
necessity due to its superiority compared with conventional access control methods [1]. Face
recognition, particularly in unconstrained images with low dimensional feature vector, attracts
much research attention as one of the most popular application in access control systems [2].
In two dimensional (2D) recognition basic techniques are [3] eigenfaces, neural networks, dy-
namic link architecture, hidden Markov model, geometrical feature matching, and template
matching. Template matching has two problems [3]: computational complexity and tradeoff
between tolerant to certain discrepancies between the template and the test image and preser-
vation the differences that make individual faces unique. We present an algorithm of template
matching type with image representation size 1,24 kB that was developed on limited gray-
scale image database and comes through these problems.
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2. Algorithm

The face verification algorithm is developed for Smilart company access control sys-
tems. Their main components are face detection and face verification. The first algorithm
passes coordinates of outer points of the left and right eyes to the second algorithm. The face
dataset of Smilart company, that contains images of 44 persons, is used for building the algo-
rithm. Gallery consists of 9 differently posed face images per person. Query includes ap-
proximately identically posed face images with respect to Gallery (fig. 1).

Fig. 1. Pair of approximately identically posed faces

Our algorithm is holistic matching method [4], i.e. without using any local features, and
doesn’t require any restrictions over environmental conditions such as scale, lighting, focus,
resolution, facial expression, accessories, makeup, occlusions, background, and photographic
quality. Frontalization [5] is not carried out since every person in Gallery is presented with a
set of differently posed face images. Normalization makes use of coordinates of outer points
of the eyes. The source 8-bit images have maximum size 400x400 pixels, after normalization
173x140 pixels. Pre-processing of grayscale images includes local, histogram transformations
and reduction of the image to the size 40x31 pixels (fig. 2(b)).
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Fig. 2. Images (a) before and (b) after preprocessing (scaled up)
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The classifier is Euclidean distance which has as parameters Pearson’s correlation coef-
ficients between corresponding rows and columns of two images of type (b) in figure 2. As it
will be shown subsequently, the algorithm is applied on arbitrary database without training
procedure for this particular one.

3. Experiments and results

Portions of the research in this paper use the FERET database of facial images collected
under the FERET program, sponsored by the DOD Counterdrug Technology Development
Program Office [6, 7] and the face image database Face94 Directory constructed by Dr. Libor
Spacek [8].
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3.1. Test fa-fb for FERET

Gallery consists of 994 images from 994 different subjects with neutral facial expres-
sions of first session for all subjects. Query consists of 992 images from 992 subjects with al-
ternate facial expression of first session for all subjects. The test result for FPRe [0;0,11] is

presented in figure 3. In the article [9] it is given the result: FPR=0,0674, TPR=1, obtained
by SURF method with kd-tree search. At the same point our algorithm gives TPR=0,993 and
TPR=0,617 at FPR=0.
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Fig. 3. ROC curve for FERET (fa-fb)

<

3.2. Test fa-fcfor FERET

Gallery consists of 1196 images from 1196 different subjects with neutral facial expres-

sions.
Query consists of 194 images from 194 subjects. Images were taken under different

lighting conditions. The test result for FPRe [0;0,002] is presented in figure 4. In the article
[10] it is given the best result: FPR=0,001, TPR=0,7938, for USC MAR 97 algorithm. Our
result is FPR=0,001, TPR=0,922 and TPR=0,515 at FPR=0.
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Fig. 4. ROC curve for FERET (fa-fc)
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3.3. Test Face94 Directory

The Face 94 Directory contains 20 female, 113 male persons and 20 male staff. There
are 20 images for each person. Gallery is formed by random choice one image from every
subject and consists of 153 images. Remained 2907 images forms Query. The test result for
FPRe [0;0,03] is presented in figure 5. In the article [11] the result is FPR=0, TPR=0,61,
provided that for the test database two images for 28 persons randomly were chosen and for
the training database six images for 40 persons. We have FPR=0, TPR=0,91 under more

tough conditions.
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Fig. 5. ROC curve for Face94 Directory

4. Conclusions

Our algorithm without training for a particular database shows high and robust results in
the carried out experiments. However, the possibility exists of learning procedure by variation
of the classifier parameters for given Gallery, but robustness depends on the size of Query and
the method to obtain this database. It will be of interest to study the algorithm in case of fron-
talization of differently posed faces.

Mpumeuanns: References:

URL:

. Physical access control biometrics. URL:
http://www.findbiometrics.com/physical-access/

. Huang T., Xiong Z., Zhang Z. Handbook of Face
Recognition. N. Y.: Springer, 2011. P. 617-638.

. Tolba A.S., El-Baz A.H., El-Harby A.A. Face
Recognition: A Literature Review // International
Journal of Signal Processing. 2006. Vol. 2. P. 88-
103.

. Gandhe S.T., Talele K.T., Keskar A.G. Face Rec-
ognition Using Contour Matching // Advance on-
line publication. 2008. 8 pp.

URL: http://123seminarsonly.com/Seminar-
Reports/022/77838404-Face-Recognition-Using-
Contour-Matching.pdf

. DeepFace: Closing the Gap to Human-Level Per-
formance in Face Verification / Y. Taigman, M.

-163 -

1.

2.

Physical access control biometrics.
http://www.findbiometrics.com/physical-access/
Huang T., Xiong Z., Zhang Z. Handbook of Face
Recognition. N. Y.: Springer, 2011. P. 617-638.

.Tolba A.S., El-Baz A.H., El-Harby A.A. Face

Recognition: A Literature Review // International
Journal of Signal Processing. 2006. Vol. 2. P. 88-
103.

. Gandhe S.T., Talele K.T., Keskar A.G. Face Rec-

ognition Using Contour Matching // Advance on-
line publication. 2008. 8 pp.

URL: http://123seminarsonly.com/Seminar-
Reports/022/77838404-Face-Recognition-Using-
Contour-Matching.pdf

. DeepFace: Closing the Gap to Human-Level Per-

formance in Face Verification / Y. Taigman, M.



ISSN 2074-1065 PeueH3upyeMbIi, pechepupyembin Hay4HbIN XKypHan «BectHuk AlY». Bbinyck 4 (147) 2014

Yang, M. Ranzato, L. Wolf. URL: Facebook Al
Group (date of the address 2014).

6.The FERET database and evaluation procedure for
face recognition algorithms / P.J. Phillips, H.
Wechsler, J. Huang, P. Rauss // Image and Vision
Computing J. 1998. Vol. 16, No. 5. P. 295-306.

. The FERET Evaluation Methodology for Face
Recognition Algorithms / P.J. Phillips, H. Moon,
S.A. Rizvi, P.J. Rauss // IEEE Trans. Pattern Anal-
ysis and Machine Intelligence. 2000. Vol. 22. P.
1090-1104.

. Dr Libor Spacek. Faces Directories, Faces 94 Di-
rectory. URL:
http://cswww.essex.ac.uk/mv/allfaces/faces94.html

. Dewangan J., Dey S., Samanta D. Face Images
Database Indexing for Person Identification Prob-
lem // International Journal of Biometrics and Bio-
informatics (IJBB). 2013. Vol. 7, Iss. 2. P. 93-122.

10. Naseem I. Person Identification Using Face and
Speech Biometrics. Australia: University of
Western, PhD Thesis, 2010. 150 pp.

11. Abdullah M., Wazzan M., Sahar Bo-saeed. Opti-
mizing Face Recognition Using PCA // Interna-

tional Journal of Artificial Intelligence & Appli-
cations (IJAIA). 2012. Vol. 3, No. 2. P. 23-31.

- 164 -

Yang, M. Ranzato, L. Wolf. URL: Facebook Al
Group (date of the address 2014).

6.The FERET database and evaluation procedure for

face recognition algorithms / P.J. Phillips, H.
Wechsler, J. Huang, P. Rauss // Image and Vision
Computing J. 1998. Vol. 16, No. 5. P. 295-306.

. The FERET Evaluation Methodology for Face

Recognition Algorithms / P.J. Phillips, H. Moon,
S.A. Rizvi, P.J. Rauss // IEEE Trans. Pattern Anal-
ysis and Machine Intelligence. 2000. Vol. 22. P.
1090-1104.

. Dr Libor Spacek. Faces Directories, Faces 94 Di-

rectory. URL:
http://cswww.essex.ac.uk/mv/allfaces/faces94.html

. Dewangan J., Dey S., Samanta D. Face Images

Database Indexing for Person Identification Prob-
lem // International Journal of Biometrics and Bio-
informatics (ITBB). 2013. Vol. 7, Iss. 2. P. 93-122.

10. Naseem I. Person Identification Using Face and

Speech Biometrics. Australia: University of
Western, PhD Thesis, 2010. 150 pp.

11. Abdullah M., Wazzan M., Sahar Bo-saeed. Opti-

mizing Face Recognition Using PCA // Interna-
tional Journal of Artificial Intelligence & Appli-
cations (IJAIA). 2012. Vol. 3, No. 2. P. 23-31.



